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I. A® paradoxical phase (p.p) ¥ L U° reverse
paradoxical phase (r.p.p)

Studies on sleep
I. Paradoxical phase (p. p) and reverse paradoxical
phase (r.p.p) in human subjects

8 & — % (Asasva-Kazuo)*

The major features of so—called paradoxical phase (p.p) in human natural sleep were
investigated in'ten healthy male students. Examining the correlation between electroence-
phalographic sleep stages and various physiological functions by means of polygraphical
recording, the peculiar sleep phase was noticed, in which the EEG showed the deepest
sleep pattern accompanied with high activity level of spontaneous GSR and quite high
blood pressure. This phase may be called “reverse paradoxical phase” (r. p. p) for the relation
between EEG pattern and other functions especially the vegetative activities such as spontaneous
GSR and blood pressure in this stage is the reverse of that in p.p. »

Granted that the cortical EEG represents the activity of somatic system, whereas the
spontaneous GSR and blood pressure represent the activity of vegetative system, p.p could
be the phase of high somatic and low vegetative activity, while t.p. p might be regarded
as the phase of low somatic and high vegetative activity.

In general, p.p appears mainly in the latter half, and r.p.p appears mamly in the
first half of the whole course of human natural sleep. Therefore, the following conclusion
may be drawn from these findings: the somatic and vegetative system show the functional
dissociation during sleep, though they keep very close correlation in wakeful state. '

In the human natural sleep, the dissociation of both systems appears in following way :
the somatic functions are depressed at first, showing the drowsy, light and then deep sleep
pattern in cortical EEG, followed by depression of vegetative functions thereafter. Consequently
the deepest sleep stage develops with the strongly depressed functions of both systems.
Preceding to this deepest sleep stage, there comes a transition stage with low somatic and
high vegetative activities, that is called r. p. p. After the deepest sleep stage, there appears
p.p with high somatic and low vegetative activities, indicationg that the somatic system
regains its activities earlier than the vegetative system. ‘

p.p and r. p. p could be induced by some means in animal. Certain chemical agents,
transection and stimulation of certain parts of the brain might be available to produce such
peculiar sleep stages in animal. The occurence of p.p and r.p.p by such means might
be ascribed also to the functional dissociation of both somatic and vegetative systems.
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T, BOKRLE—HT AN VIEE
LT3, Zo#% eye movement stage
v Tes. HEE (19600 b Z k3
variant & &7 7z,

F 0% (1959, 1961) Jouvet 599 (2 X - TH
By () b FBROBERSS - T, Th
S B R 0 BRI RS IBIR O EE)NICBE L
BEEHEOLDOLVIHIMNEN DERNBSST L
Riz0ThHhBH, ol Z DiE% paradoxical
phase (p.p) & LA TW5. HERICE LT para-
doxical phase &\ 95 EZE I H L Pavlov 22 H
WTWBR, ZMRINIRECERLEZLOT
s < A NIRRT LTIl
e AEN—BECESZLBHBNT, T
e L TEMT b D THS. Jouvet &0
paradoxical phase DEIRIX L0 X HicHE 4
DOAFT ZIEN BIEIRAE, § s b b BRI A
IERBATER (RERESOKERE-ERMSH
~B) THYRHBL, THNICREVIEYZ LY
L, EiciERlicd LT BV ERIEL o
CEELTCYS. :

Jouvet HIXENMPERTO p.p &, FEHO
SLE A &, rapid (wave) sleep, archisleep,
rhombencephalic sleep 7w &2 L XA T 3.

VwSHIZE L p.p BADOHERIZBVCTHH
RYKERRIEHDBHERMETHDOT, —
BREELEEEH > TRALEPHZLO LR
bhb. phbhizZ0BHOTIC, #ELE
FEO HAREERR®E polygraph 12k 5T
BREtL, RS> T pop EH LS
BELTEOMEEZHALMCLE S RSB,

I.® &8 5 &

- RHEBREERO 2R L 0O BT
C AEERmE L LT, Bk, ECG, GSR, KEE,

fLE, B, R ehER, oxymetry, {8, REh

YAEE R FRBTE LR, ReoFEirbh
DHOHEREOICER72LB Y TH 5.

. R LOFREEN D p. p KHIET 5 EHRER
BEERHT DI, REZARO L 5 CBEEL
MWaET, 1, 2, 3 OMAECIBILLL,

p.p BEV r.p.p (MK LEVEREBE

ERLAEA S, GSR, fiER S HEROE
THEAKE L RTEERAM) O&EREEF ToL
HREED, ZOFRE—20&R L LCHER
FHORIIZ >V TH Ui,

I. %2 & % %

FEE pp LRAUMEGETTERMEEA
BAEE XU rop.p &R URGIEEGE RTESHE
EEBEMHE IRz LTS EBROBRIIRL
DEDOEICR bh B4 DAEBBENCEERL
T3,

1. BT IREEE

AEMICE (click) fl#E Mz s L, £ D
BAEI GSR BER SN IR, FRLHIEOHH
IVEDHTHB. ZOBAMEICREER SN
HTalERRE-TL 5. b LERENC R4
TebFRODIEF VERLTARET S &5
CIRARLTEL L, ARG a P El L THERET
SEHCITHhS.

Ecb LMARH L CEREZ T 3840 LEHE
BT, aBZRBRETIHHORERDHB. I
MNCRXIZDX S REETEHL a BiiEtici
ALTVBEvSTEV.

DX ERMETORERE, %% GSR i
P.p TiEMRD CHBE LB, p.p TiX click 1z
U THEIC S GSR I b MORIG R S v
TEMECDTHBH, BT click it LT
GSR DAREFERSIhZZ b5, HLZD
BAY, BEERC click o3t L TR 5h 5GSR
RLFERKEAL O habituation &\ 5 HEBITE &5
2, B8 LEx2 b5 click kL TRIL A
ED GSR B—a#ELTHEbI A Z L RS

Table 1.

Reaction to click in p. pand r. p. p in comparison
with the corresponding natural sleep phase.

responce 1-4
to \ stage ! P.pP 32 rp.p
click 2-1

EEG { —t 56 8 5 18

569 25 45
v + 1z 71 47
ek { T f gl g 16
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COBBRREIRTHOIrTHA . RFT
1-4, 2-1 O ABHERL, 3-2 12
FRT. click 2L TUREICKEDD » 70
VX ARRAE T 56/131, p.p T 8/77TH YV, i
GSR #Hod -7-012, AIEMET 112/219,
p.pD TT/18 Th5. ‘

% 7o VRIRAE TN T OB 5/30 2R L,
r.p.p T18/63 TFHA ¥ 2{%9:5&%%&5_@%%
THLIDZDTH BN, FRICHHELT GSR

TIRGEEM TEMN 1/30 T&;é@lutv L,
L.p.p T 47/63 L& HBSEE NS V.

2%Y p.p TREBCAEVCKEGCDY &
D HERIEIC X 2 REEII ML, GSR, 17813
NICHEIVEECL, r.p.p TIZEVIEIRO MK
ERLTOITHHCEERIE L wiT L &
b, IS HEEL (a O 2 REICE TICEE
vy BHBEWVL, GSR BRI VD
Th 5.

2.m E

X LT polygraph X ¥ 1k 7-IRIRERIBX
D 2HEFRT. WIROFTEL pop KCxRT
HRICIMESE (&E\) 3BH TRV 25
h 5. ZOZLkbhbhdMo#EDT,
RO 1-4, 1-5 1\ 5 ARREARME 62 7538
B ppHEEND) KEEBMEILICITED &
LIERVEZRTEEC—HTS. ikl
3-2 OWEY (r.p.p 25 8) CREBLE
BEXZERBHOFZNISECOTH 5.

3. BRH GSR

FEBIUVFE» bFEE LB GSR &
FE3HERY. WISHOBITL pop TIRH
F#M GSR OEEGE<Mz o T H I )
FBN, TOFSELEOCIHEIL L Licp.pD
ELELVHETH D LER .

—fRICHFEME GSR O RBEE I HEERCIT
<, BEOCELIIHE - TE LE2 DO TH 5
B, BLEV3-2 0BRBETIHEBIKTLT, B
AL FORERY B CEVEESE bR S -
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EhbB. LIAONI2OBRETH LN HIE
BIIEBII BN GSR BBHT s 2 L B b
5. Zh r.pp ThBH. IMfoOBETIS
Bz pop b r.p.p HYEbHRTV 3.

4. FENRUIRED

—#&iZ p.p TIHHEEIIIIESH, RO
ENILBZZ PN TS, bhvbhd
FITHIZEZ Dz LIXED b bR, HEEhT
VeI TRAEL, KEABEIAR
Vs, ORIl NG, F
7o p.p KIBOBEBIEHMLTHET L LROK
o L2 LEL#irkv pop BRELBAR .
5. BKEBHMOEH

P IZRHE U TRKEER o KB DRI B R 75
< ERECD), ROEBBHE LT & LFF
WHTH 5. r.p.p TR HEMEM TRELT
V5,

6. X 1

MR, FEJEIR (BH, B, OES, TR, O.f
R, REEKIEHA OB, pop R
r.p.p LERICHIGET AL DAY b,

1. 2ERERBR

® (106)) o®ic, p.p &, r.p.p BRHIL
TEOHFE L Hie. 100G H T
VEN, OGO EERER L CHERERE
R3t,

p.p BIERRAIHE 5, RH17

r.p.p XIERATHE24, %5

FTihbb pp FEFMICIEREY (85
2% <, r.p.p RIEERPRICEHZ Z L2
5. 52 p.p KHOWVWTIE, 2level #XF &
TBLDL llevel 2 EFMETHLOLDBDH D
23, 2level p.p NESEbI, ZhIC 1level
p.p B0V TH, —IBERENEREEOE
FEETHZLERE .

p.p K—BHEOEENRS>SVILDIF 9, £
OEEEEIIBITLIZLOK 6, £0F R
B>\ 7, THD. DED22D

“p.p ONISIEREICLEL » THH & T3 &

5.
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Fig. 1.
Polygraphical illustration of the whole course of human natural sleep. Horizontal bar
indicates p. p.




B —RRC BT A (1) ‘ 447

1-1
1-2

EEG 1-3
stage 3}
2-2

3—1

3-2

2

back 1

0

GSK 2
palm 1

T 1 -3
EEG |7}
1-5
stagesz -
2 -2

Fig. 2.
Correlation of electroencephalographic sleep depth and activity level of GSR.
Horizontal bar indicates the paradoxical phase.
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Fig. 3. Distribution of p.p and r. p.p in the whole course of sleep. zig-zag portion and
shaded portion indicate p.p and r.p.p respectively. Solid portion represents the natural

sleep stage. . ‘
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Table 2. General features of p.p and r. p. p.

V. % = reaction
distri- to sound EEG spont. blood heart body eye
EROSEEHICES pp B bution ~———r GSR  press. rate move. move.
. N EEG GSR
FUrpposHERT, —# p
N S si first ee not ve:

W e LCp.p PIEREE 0P P gy — b gell b g Usmble - -
2, r.p.p BERATEICHIRYT tt tiva- sta-

b.p i3 HER p.p %falfer . _ ztaé;dlva —  lowest Eile ta . +

BDZERTEETHS L v ok
5.

Table 3. General courze of natural sleep. -

polygraph 2} % X 3 i, —>
LH light  slee dee lee
PP & r.p.p kL OMBEEEE ammsﬁp &gm m£ é;;amm
KBCTHORFGERLTV S o ieal BEG . . - - - :
B, ZThe—HTsLE2RD (somat.)
3 g GSR blood press. B 3

INLHEEED S L, MEK
# L 5%H GSR ok#EL T p.p KK—ELT
AR ER TV A Z ERERENES. 20
TEE—E pop THEBRE ($RcR)
OBEEREENR ML b TV B E £ 2 T X
V. DEHRFEEOEKRT r.p.p TEEOEEIK
ERHEVERTLTERVZ L EERT S,

VW EAR VSRR O IEThAKYE & N 0 5
AL, BEROESI/KELZ BFHE GSR MmE
ERRTFT B COEHRICI-TAZE, p.p
TRAHFRZRDESRENE L, BEZRIMEVO
WAL, r.p.p TIERIICAEHIFROIEEIKE:
B, BERVBE RN Ty LEIRsh5
biFThB.

p.D, I.D.D DHFEBELDL, FHFRIXE
AT ICBEICIRE/KEL B MBI SN T, BE
R RERGE R LTV 34, BERIEENIC
b FIEEBESSTTV50T, r.p.p B8
bhd L, HRESECE, FEE EESH2EE
LCKERED 1B I2h2bbT, Thabb
BRI activate R TVaAs S, HER
R BREOESEME ST 5REE, b
b op.p BERETILIHAEL LItk B,

T b b A B AR O —fRR R E 3 RIC
FTEIBBDOLEZTIV.

Evrziid, p.p br.p.p biLicREIR L
BEER L OBEATEELZ L REE, DBV
BB B LREBL VX 3D TH 5.

EFRETIERR L BRERIFBECHIEZE
> T, TOEBIKEIEVICELSHHZLTVS
EEBEZONDBDTHBY, ok TERE VS
£ REBTIE, MROBISHALShT, pp
Rrp.p DRERHETSLELTIVTSS
9.
MR 23 2 5 BREETEA 7SRRI, E%HE GSR 2%
TEICH 2 &9 BIg-C, B OTEHAH L
VIO RO LE, —BOMKBRETHS
LHEAT L HEBTHEAY T RE L, LU
LRI XD IEEIR, BEROBREEED
Bl LTHLAHAHIk D TH 5.

MR EENICH—DLOLEELT, Tk
BIZE IR OE S 2 HET 5 L ) SEHcss
> T, p.p BDEVIEINE»ERTIES, B
CICFETABRENS L THEREEE LA
WTHS Y. B E I 2 ODPSEL
THRERE E 2 T, FORBEEEN LS
biFThs.

bbb RIOHRE TR~ B X 5ic, Kk
HiZX o THRRERTABMIC p.p 1. p.p DIREE
FHBRESED Z L AHFRL, RBORE ™
Y THYICRRESA T3, A bL0BSE
HHAT B0, LOERRPILHEETS.

EHIR, BERRLORER, MEROER
BENEERONEN, BE L EZOHFED
R X - CHEEER, EEBFOBY (EEL
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Anticlotting activity of phosvitin

= % F AR [

E OE-E B RO

(Sato-Koji - Honma-Kazutaka - Goron-Jiro) *

Anticlotting activity of phosvitin, a principal phosphoprotein of egg-yolk, was studied
in the chicken plasma. Phosvitin prolonged the clotting time (prothrombin time) determined
by one stage method of Quick. The prolongation was observed in the presence of a
sufficient amount of Ca**, while Ca** uptake may be a main cause for anticlotting effect
of phosvitin. Anticoagulability of 3 mg of phosvitin corresponded to 2 to 4 units of heparin.

Anticlotting activity of phosvitin decreased significantly in plasma of laying hens and
estrogenized roosters than in cocks. It might be resulted from a binding action of phosvitin
with low density lipoprotein in egg-yolk like material of plasma of these chickens.

1. #&

YR EET 2 BEEE O 60-70% & 50
% Phosvitin X, Z 04 FRNOREERIEICER T
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O Estrogen % #:5 U7 T, * OFused
FHRIZE LD bhic (R « 1),
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Y (Joubert & Cook®), Phosvitin Z ML 7z
Mk CaCl: ¥WikEMA 2 & WM IEERET %
Z & L, Phosvitin FANMAED RS I8 K i< &
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* AEEBAYEEE

Dept. of Animal Physiol., Faculty of Agriculture,
Nagoya Univ,

(FEF37425 A30A &A1)
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land & Triantaphyllopouls?). % Z TQuick®
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FHic, BESREER ' Estrogen JLEE % 1T/ o7
W o AEcix Phosvitin o FkEEEE b
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Phosvitin AT 2z LiC kY, HEEEICS )
% % Phosvitin B0 IcEL Z e pEES N

7.

.2 &8 % &
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FrLTI0-127 AGOABYV I A— X R
— FRMEORER X CERBE v, £
37 A4 oBE L s a— VHEREEE IC Estrogen
(BEuvestin-sol EEIEM) & 0.5 ml/kg FTIE
5 LAsRsREIfA I ER M LT,

R A THKE VT, EEGIERE LT
M/10 Na-Oxalate ¥k % fiflg 9 mi ot L 1ml
ERvic. MifgiE 3,000 rpm TSR L
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Tz Ex.
2) Low density lipoprotein 4}
Estrogen L& % 17 7z » 7= # BoOmIEL
32,000x g, 904y il |k LIRILE R EL
7= Low density lipoprotein (LDL) 43 % {5
2z X VEEL, 09% NaCl %K T5fEicH
WL, 20 0.05ml B OEBEBEIERCMZ
7.
3) Phosvitin
Phosvitin 1% Mecham & Olcott® D FHE:IT
PECHRINE X YRR L. ACEROPE
BiX 94%, NEEIF11.9% Th -7-. R
L Tix 0.9% NaCl ¥WIRICHEBL TRV 2.
4) Heparin .
Heparin & U T EEFK LR O Heparin-Na
HEER (1,000B4L/ml) & Fviz.
5 HBAOVRTSRFV
B (37 A4) OMETEREEE LB K

200 mg oL 0.9% NaCl 38 5-10ml &40

‘%, 37°C T204MHH Uiz, 3,000rpm ©15
SEEL LT, iz Ry TRz,

6) Ak

Fuxn v UEROBE R @LIE 0.2ml,
0.9% NaCl sk Phosvitin-0.9% NaCl &

120
S
]
2
1] B
g 80
-
£
t Phosvitin
2
= 401
[~
o

[o] 0.1 0.2
cacCl, (M)
Fig. 1.

Effects of concentration of CaCls solution added
to test-mixture on the clotting time (prothrombin
time) of the chicken plasma with or without
phosvitin (3 mg).

W olml, kA v VA 52y 01lml %
13mmX10cm DOREBFICL Y, 37°C T34
RImiEE, CaCl: Bk (< OFE 0.055H)
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Fig. 2.
Dose response curve of phosvitin in the clotting
time (prothrombin time) of the chicken plasma.
Estrogenic substance was injected subcutaneously
to the rooster of three month of age, and the”
blood was taken after 48 hours of the injection.
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Fig. 3.
Dose response curve of heparin in the clotting
time (prothrombin time) of the chicken plasma:
Solid circles indicate the clotting time in presence
of 3 mg phosvitin alone.

DO L7~ Phosvitin &%, #I¥ETIX 2mg,
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LT3 Z L BED bz,
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LT EOBRECHE TP M2 DIt FERR
3EITh -7z

Heparin O 4 O F3{ilc %53 % F & O EERERF
fi%sk®, #ihic Phosvitin (3mg) DEFEET
BIA OREERFE % PR L T4 5 &, Phosvitin
3mg X Heparin 2-4 Bf7LICAHY+ 5 2 L A3
ML (3K MENBORE TREROY
&z L, Heparin } (% Phosvitin OfiEEE)
BERANRLED bhTWwbZ R8s hk.

5 4. LDL O E

EBR2RVIOFERICLD L, EIRER I
Estrogen MUEE #4775 - 7cEZE O i 48 T I,
Heparin % O Phosvitin O HiEEE %z RO
MEFCBTBIVBELLETFT LTSI LA
RENTZ. T OFREFEO mEPICIPTREINESL
EE'E  (Lorenz?, #E®) MNHEHALTEY,
ZOFEEMR LTS LDL 5 Heparin ik
Phosvitin & AT 51, KA OHEEDRE

Table 1.

Effect of low density lipoprotein (LDL) fraction
on the clotting time (prothrombin time) of cock’s
plasma with or without phosvitin.

* LDL fraction was obtained through centrifu-
gation of the plasma of estrogenized rooster at
32,000 x g for 90 minutes. The fraction separated
was diluted more five times with 0.9% NaCl-
solution, and 0.05 ml of diluent was added to
test mixture.
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LDL* —
0 3
- 17 sec 38 sec
-+ 17 21
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B U7 LDL 43 % 1328 o 4% 12 N 2. Phosvitin
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*ExTvwivo T, LDL AERMIX Y,
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V. % o

Phosvitin i L E& T 54E vk, Phos
vitin 43 FD#930% % L % Serine ITfEA LT
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b5
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(pH 7.5)(Carr & EngelstédD), Joubert & Cook®
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Ca 102 pg (pH=7.2) L#EET2HE TH 2. #-
T Phosvitin 3mg K UH7FET 5 Na-Oxalate
riES+ 5 Ca Bix 386pg b, L
CaCl, WWEDOBEEN 0.055M T, Ca EIX
440 ug TH B b, 0.055 M pLE TirxPhosvitin
DEELTVSHEA THLEERICE Catt A7
BEELTVIETHS, FRICLISTER
1128\ Tk Phosvitin 12 X 2 BEEBEEOLEE
MWD biie. 0.025 M LIF Tk Catt BAR
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Chest as a volume conducter ([V)
Spatial representation of vectorcardiogram in the human chest

o R BE- B BWeAR 4+ = A& -
B % E-F K A F
(Toruka-Takehiko « Kato-Susumu + MoTtoyama-Tomio -
Karuno-Tadasi - Isuki-Chikahide) *

It is well known that the Einthoven’s triangle is mathematically correct to indicate the
limb-leads as the frontal vectorcardiogram (FVG). To trace this curve with the Braun’s
tube we must lead | (first lead) and VEx '3 (or [/VLx,/3, I/VRx4'3) to the
rectangular inputs of it respectively. But the Einthoven’s triangle is the pure theoretical
product which can not be directly applied to the human body.

We studied first the EKG of the Wilson's so-called unipolar leads from the various
portions of the surface of the body trunk on the plane including four limbs, then the
obtained curves were attached to each of its originally taken point on the figure of the
frontal cross—section of the human trunk. Next we placed the FVG (| /VF x1/3) amidst them,
shifting to-and—fro to search the proper place. Thus we found empirically that when we
locate the VG near the centre of the chest of the figure (not anatomical site of the heart),
obtained EKGs were fairly co-incident with the vector components to the direction of them,
further-more VR, VL, VF or three limb-leads EKG could be denoted also to the proper
direction’ of it.

Einthoven’s triangle is applicable only when the leading poles are three, so we can not
find the theoretically correct VG of the horizontal plane (HVG). We connected the usual
electrodes R, L and F of EKG with the points of Wilson’s 5,5 R and 9 on the chest wall
respectively and obtained the HVG, axes being 5-5R and V/9x1/3, which could be
theoretically applied to the Einthoven’s triangle. Similar to the former research we attached
the EKG of our chest leads around the chest wall at their proper locus on the cross-section
figure of the chest, then placed the obtained HVG amidst them, we found that the fittest
place was near the centre of the figure. We compared this with the Wilson’s chest leads
and VG obtained from V; and Vs, they were practically similar with our results, in spite
of the theoretical meaninglessness of them.

Thus we concluded that the FVG obtained from [ /VFx1/3 and HVG from 5-5 R/
V9% 13 at the centre of breast could represent the semi-theoretical and practically applicable
frontal and horizontal vectorcardiogram.

Assuming that these obtained frontal and horizontal planes are perpendicular to each
other, in spite of no positive reason to assume so, we can construct the spatial vectorcardiogram.
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Fig. 2.
Comparison of FVG obtained by axes being
1 LVFxv3, [ LVLxv'3and I L VRXV'3.
They are similar in shape, only the direction of
co-ordinates are different each 60°.
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Fig. 3.

Frontal cross-section of the human body trunk
on which the obtained surface EKG were attached
on their proper points and the FVG was placed
at the fittest locus. A. normal, B. W, P. W, C,
Wenckebach. '

CEAREICIE Vex v Las s IR B
ELdhE s bm. Rk 1 Vex v3,
Mo Vax vz EEC L S THRIC b oKl
D HFRE A 60° 5831 % 7210 THIC E= AT
ELTELCERREAE RS, &2 Kicik
4 ADLEBERY MEIOFETIEGEE 5T
BTHB. UgRcr | L VexvVT 21t s
s,

B) Bi%5ME vectorgram

Ltz A, B, C#£« R, L, Fiz
BRT |1 VexyT # oscilloscope 125
THI#E vectorcardiogram (FVG) &1,
Rz Wilson o F7 28 B iR 0 8T % Jifk o g
B a & A ETE Y] - 725, BB &0
R, L, F ROEREOE& S BT EKG o -3




458 P& « Ik - A&l BFE - R

5. R Zz0HEBEOMETELR > TRED
BikEkTE & sketch LcMe#ix, KBk
EKG 244, h bOMSHSICEEY 20 5.
wic iz FVG # 20RO IuBIcESE,
F+_To» EKG 270 FVG 0% OFHE R~
5 5 ~0 scaler componert &b D%
wic, FE Lot ¥ opEiceo FVG
EEBTREPERLKZDS (H3H)

Z ORI LTI 2 RMA» OFEBRE (ARE

# Bz W.P.W, Cix Wenckebach) 28T

— R KEFEROMEEZ EA L T5EMIE=RA
T (fthhS Ve Th 52 b UL SAHiREE
VI I ERRE b)) EEE
KAETEBEOMR L EFHRE O Lo Z /AP EE
=#HH—TFVG X Z20E=ZAFOFHREER
ELTELYL, RKEESTHEZ LEM ST,
ElH vector o HIMIMEEIZEAY L DIROALE T
CRBEVEROFRTHS.

ZO¥EIcBL i b VR, Vi, VraZii |,
I, I bESARERE LTERE bivic 7
@ scaler component & —3 L, EE, £0kH
okl (1asErT, 1TaeE, AR
b EEE L EEL EKG BB b5,

¥z O ERICH TSRO ST b b Bk
DEREE R, 2E3kcEERIUTE
7. N vector OPLEREICE Wz T
E, 2SR ORI KRB BRI D 2 0 b,
WERTHZLLEZBTNEL, HarEIROK
nER BT, DIROEEIBALICK S BRI
FRIZT, KB, RBKOPZELEY SV
rhE, T LCZoERT 2RBE LV
B3PI T, BEHOASILEIC equipotential
LB LEOTEENRDLIPOTDS.
"R, L ROELHENZF» b5 L7 b
&Y 7r vectorgram O LN BIHER OO HRIT
HBLEH b, R, L RUBRORE ZH

AL TrESARBEL LS L TE—NEE

HEza»rebBY. TOROFRITD S vector
ohLE Wilson 0HRLEBRTSH 5 2, A
Katz® % 7 58I zero-potential TiX7n\ .

Znk EYE L UTHI - o0 FE%#Y 72 potential

R 2 LT ol (V)

OB R A BESARERCER LT, OE
M E2 b LAHES LR O LICBER
V. SRIT b & 9 BRI IE = AT AR AL ST
2TH Y, Rk AMEOMALIC MRS~
X0 L &) BHMAR LB EN DO TH AT
L BT, Tox RERMICRNE IO FRIE
iz R D ERICGEVERPE OIS
TLRERLEOLVTHA. T Katz b=

HREIC ISR OEEI RBM L TO L THS.

C) XFHE vectorgram

Einthoven ®OE=AFiE 3 EOMm bEPI
7218 0 [l T L RS T B D Td B 4%, Grishman
Z Ol oHETEAKEE vector (HVG) &
s o, Bbic ESAREREEALE
F, WLT Ve & Vo %% oscilloscope DEFA
e AN TH - CHEV 7 BRSO I SRR
ThHIZ LITECR.

FxpESO 3 A, B, C & Wilson g
B 55R 9 LricEVT (AER, L, FH
CHEl) FRICHYT S (5-5R) + WexV'3
(W iz oFET55R RO 9 ofLERE
LTl - 724&) #% oscilloscope DEATICE
72 HVG %487, ZHEHE,CESAEERD
SEERBEL, Aol 02 HRERCKAFRE
SHAEEAELTLEDS.

WITH &k 2 OWH LB E HYE L L CHTHE
HEHE L WOKEE ICE > THEH P b
EKG %287z (3213 ¥ 0KEH» b ol b
—F, BOERICET AP, WTHrOEETO
BAOBSICNTR T, 55R, 9 OFHEHR
—BBERE LA ST DR, T LK) Z
DR LTH e R isft o EKG o4 ~*Ti
BELEA LEPLERLT, TORRERRY
ESAROPLEBRFELTHS I LRI T
P ot FREIEEEIC DB BTED FICE o
THEBETHIINED, T OWHEBICETARY
Mz BV RRVS E R AT

T OEBRIC Y- CH U HRE TR
Wilson O¥IEEHEV L FEUEF» 6H®Y, X
Ve 1 Ve @ HVG LR o72. TEXSEI b
R ABCEB RS BT LT,



FER « DI + AL - BSUF « e

= .u‘/\-. =

i [
Ve« Vo ® HVG L Wilson O Hgifshis L H
bE A& LR UHIZ, Z0 HVG O EBY
ZRDB L, ZoOFESFPRLNIERS LETER
ﬁokﬁﬁﬁ%<:kﬁﬁ%ﬁkbﬁot.
FAE SR D IC I~ 78R IC 15% M DR
FRBT Iz LicThiE, Bx0BEZAR
BRI L LCIELV HVG & 4, WERE L 3 B8k
YEBIELLIIBPTES. ZoFERX 2k bh
EORTHOIRERANCIRLEFER Tdh
5. BAFENDS, BARCHRL2DFETE®
HVG : Wilson OfgiE#E» V-V, L 28k
S>TRTZ LT 5.

ZLTHA~OWHEL Wilson O VFHEL 23

BRI E LTolBT (V) 459

Fig. 4.
Horizontal cross-section of human chest at the
height of 5,5 R and 9 on which EKG and HVG
were attached to their adequate points : Same
persons as in Fig. 3.
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The correlation between cortical motor centres of eyes of
both hemisphears in monkeys

£ H i

(Osapa-Koichi) *

Experiments were carried out with monkeys, of which skull was opened and electrical
stimulation was applied by each electrode at cortical eye fields of both hemisphere.
1. There were each two areas for eye movement, one in frontal and other in occipital

cortex.

2. When the corpus callosum was longitudinaly severed, the occipital areas failed to

produce the movement.

3. Longitudinal severing under the corpus callosum made the frontal areas failed.
Two areas of one hemisphere were stimulated at the same time, but the stimulation produced
no movement. Stimulation of frontal both areas or occipital both areas revealed no effect.

4. Asabove condition the stimulation of a frontal area with a crossed occipital produced

eye movement.
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