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Ammonia Formation from Adenosinetriphosphate during Contraction
and Relaxation of the Glycerol Treated Muscle Fibers.

oI A& F

I. # B

193942 » Engelhardt) iz k 3 3 4 &~ v ATP*
SEEESE (ATPase LWEER) OFR, ROZh
cHEL Szent-Gyorgyi®) 0T 2 rY A A e
0 ATP EHa0RERLISR, Ak ORHE O H
BEZO0FMy Vit wT, BIETSEn
5, EHAMREEICA -7z, LaLh®nb, 7
7P IXYVRERLET BOFMELL, &
HOBKEOMRILERNER L O, Db
K AMENFET S22, MALBEELER
VWERETH - Flzid, BEEYMOEMLL -
BERBTHE, BEREO L vEBwTT B,
BERIEM S e RIS L 5.

TIRBT, BESEYOERGOWTENE

Teb, T VG VREOWERREEED
3, Szent-Gydrgyi? Ukvbw 37 Y xnw ~
WALBLEERRAE, T B R O BIST Mk
BER & IR OBREBRT 52D IEB T
RbhTEEDOTH5H, homogenizer iz X -
THEEL RFEHERTZO 12 1 o588
BranTk Y, EEEOI¥GHRE EENCA
ETHZ ey, RMTHY, HBeamhom g
WOL & ICHEE BT 52 & BERNC4L
AREARETH -2, & 2 CEHIT, BEGEOHE
Erebb, SEErE2BENCETE ST
T, TOMEREEBAT 5T & OFEFk
7Y ew — VALY, MBRESEREE
T2 P»bbT, BERTERTA I EITL
Jo. BECEHE, YV e —~AMEGL Y E -
* ATP=7 7/ v v =

¥ BISHRBRRES A HERE

(FRFN324E12H 200 32 11)

(Furue-Ikuko) *

EED T 12 Y OB R BEBRENCERES ¥,
FONIRENREBEL o0, FARRC/LEDHT
EfT5 v ) FENMENCERTHEZ L 2R
HLU, £ ULTI0FETERETTHE.

ETHECEE BT, 7Y e — VLR
Ok & B OBIET &, EDREL» TR
{, ZLOMBRBEN TV 5 Z 8RS R
BidhEzske. ABRCPRLEL 7DV xn
—~ VBB BB Y, MEROPIFLOT ST
DEBRAS E X Tl 4 A v ofeAg i ER X
h, FEXPARPFEOEEL LzX 5k, Tv=E
=THRBHZ OV T, BE AL EHEHE
LRTERERELF, &S hzdng
BB,

—F, Trr3xvv ATP FSORADE
CEPOEFE > TERL TASB L, Schmidth i3
REOCBHEGOBEEAER, 5-7 7=~ ViR
PFR7IOLT, AV vBEERTAZLE
RHELU, o, TOMEEHICS Eh IR
OEMEX, BN ELL BB T,
B2 &, 7o b ONBHE O TEBh I v,
TOBERIST, TF/ v rynkT I /&
h, EFROTve=TRHEETI LR
HBEL TS, LaLard, EELT, &k
BMAEENDS, ZOTvEe=THERNELD
PHEE B Z SR HEMTRRV L& TREEH
DEMmEIM - T2, :

194780272 - T, Kalckar? 13, ROBHE
CBIFBHT 577 v VEEBEOT S EETEHN
2, POoABIKHT I ENB T LEREL,
1948 421z 1, Ravikovitch # 04hd 3, ATP
FIXA VI ORT I ENEBET L LIMEL
7z . 19524% Engelhardt® 13, #lcBI 575
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=—ABORT 2 /g%, TCAy 4700
Eléz O L BRT % b0 & AT IRE & =T
L. )

Ubo—EOEME XML T, 7/ xu—L
IR BT B ACERS & IR OBREE
T AEROERR DB rbbT, TF
= —VEBRAT T 7 RS & SIBEERE BRI L 2
T smTh sl L2 EHIEREL 525
Tnh o7z,

Lt »T, FHOERE, 77V e -4
w0 ATP RISIEL TR & 5%, HEREY
7/ EiSE, 7Y er— VAEGHO IR
R esivswT, B7 S 7 RS2 EBUECaH
il B AT b B E BT B 1 o0
BEHZIH ELELOTHh -T2

I.® % % &

A) 7Y E2o—ILBGORZE

7Y 2w~ VLR Szent-Gyorgyi? O
HizX Y, vHF0 M psoas » LIEHEL 2.
UL b, AEHOME R, REHAR, &/

HFRESICEESRBDT, BxOEELE -
7o, Bib, EhefmAr, 2HEMD B 0iEZEnE
b —20°C @ deep freezer WICREL - OB H
BUi.

—75, {RIREFPEOR O T E v LB
¥, RU'8 7 B biz 5 BEURMKIRRT 008
e B\ 1k F h B © homogenate % Potter
£ o glass-homogenizer T->< ¥, ZhxEHR

BELLL.

B) RR&HRUEROBE

RN L v iR Y, 27V & v — VLIRS
BHEO LB O/NRE FLRREOHR T, HEE
WAASER., ZOERBRTIE, BERERZ 0°Co
160mM KCl ER ORIz 300ET 2 &Ik »
Ty, PV em—nEWHeE LR, & biCHiE:
B 02~05mm E& 05~1.0cm DiGiE/IRE
Cevey PTHOUR. ERIZEL T, %
b o/NEO—EE % 160mM KCI 7%2&'k§§%
STz,

Z OB, RBRENDOS Y r — VAEBOE

CBEE BB L

EoBEET, AIRTHEL TERELE. XE—
S THMKED HREY, SRR AV T,
FETT7 4 F VOBRKECEEL.

i, BECLY, 7V ww — U LEBHO
homogenate # v T, HAU X 5 CERET
-7z,

EEZNICEEL TR vz ATP2Na « 3H0
(Crystalive Sigma) Rt 5-7 7 = — Vg (AMP
L W5E0) (Schwarz Laboratrie) 48 B wi, Fik
V- FEEORL T, EEicHviz. BR
# ATP % By =P o ik 2 o BHETL
7. BREBELUT, —20pH (£< X pHE.8)
RS E oD, T 7 = — VERIEEIRD
pH 2L, zoMEEREEZRFAL 2.

FRSTREE 3 RIRFEE © —2iRE, 2k 37°C
PR, EErERsSEs D, —ERED
%102 BHEFHER (NHs @I 0 Haiz102 =%
HER) AL, T ORKEER 3% ke
L.

C) {brvRElE%

4R 1, Bendall® w#E1, Allen® 05k
X WEIEL 72, NHs 0047z ik Conwayl® 0
BRI E v 7.

PRI I v Beckman B o R E
Buwi., 7TF=—~VBEA v vBO E VT
DX, Asgo, Acso, Ases © 3 HICEHL,

Kalckar!) o 255 buﬁﬁ > TRZET -7z,
&Y 2 Aa— g ATP
ERCLB37 E=TOERK

A) ATP &4 Y& n—IL ARGk S ORI

ATP & 7'V 2w — v QLB O FUS I B
LU, BBBOMESTT 522 3SR THEH, &
O, M7 I/ kb7 ve=TERIBII
bhdh, TIrRCBEOBEOT vyE=T4&
BT 520 &9 RBicowT, 238
HUk. Hb, ZZRLE1E (A), (B),
C) 7Y 2w — g ATP 2 0%,
ZORERET HERSE L T ve=TOEROK
BRIELDTHS.

(A) oE%EME X, 4mM © MgCl: & &ir
160mM KCl¥E® e, 112 HEfRM L 72 27

.
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“Table 1. (A)
Glycerol treated muscle fibers : 120mg wet weight
of the fibers in 1m! of reaction mixture. (stored for

112 days.)

Produced P or N 4min. 8min.  16min.
P (mM) 1.7 24 5.1
N (mM) 0.4 0.7 1.8
P : N ratio 4.3 3.4 2.8

ATP :5mM, MgCly:4mM, KCl : 160m M,

Incubation temperature : 23.0°C, Initial pH : 6.8.

Table 1. (B)
Glycerol treated muscle fibers : 100mg wet weight
of the fibers in 1ml of reaction mixture. (storpd
for 120 days.)

Produced P or N S5min. 15min.
P (mM) 3.0 58
N (mM) 0.3 15
P : N ratio 10.0 3.9
ATP :5mM, MgCly:4mM, KCl:160mM,

Incubation temperature : 23.0°C, Initial pH : 6.8.

Table 1. (C)
Glycerol treated muscle fibers : 150mg wet weight
in 1ml of reaction mixture. (stored for 6 days.).
Produced with CaCle without CaCle
Por N  omin. 4min. 8min. 2min. 4min. 8min.

P(mM) 42 61 74 46 53 88
N (mM) 07 10 19 05 08 21.
P:Nratio 6.0 6.1 39 9.2 6.6 4.2

ATP : 10mM. (prepaved in our laboratory.)
MgCls : 7.5mM with or without CaCle 3.7mM,
KCl : 160m3, Incubation temperature : 22°C,
Initial pH : 6.8.

Y ew — VAERERRMES, 120mg/ml O Hic B
W, Thic ATP % 5mM Inz <, 44,

84, 16T 5 Fh Fh O EHEE R,

TrvE=THEROEE AL, FISRER 23.0C
Thbd. FOREEZ, BRT LY, MEiEH%
B4 17mM, 84T 24mM, 16453
T 51mM, TvE=T1345T 04mM, 8
SEIT 0.7mM, 165318 T 1.8mM O LR E » 1z,

DY) vw — VEGIT ATP 241
2B EERBERETBIET TR, PRIVO
AL BSTve=T242RT 5. £R
LSk T ve=T7T 0 EHEEEREN
Twab.

132 (B) 1, BIOBAD S Y ¢ = ~ L4
FEHET, (A) LERERET-7230TH
B0, TORMET, (A) ofEERUL, &
BROTvE=T0ERERL T3,

' Produced

Table 2. (A)
Glycerol treated muscle emulsion : 15mg wet weight.
in 1ml of reaction mixture (stored for 9days.)
with CaCls without CaCls
PorN  1min 3min. 10min. lmin. 3min. 10min
P (mM) 1.0 23 3.0 0.8 1.9 2.6
N (mM) 0.03 0.8 14 0.06 0.8 1.2
P :Nratio 33.3 29 2.2 133 24 2.2
ATP : 4m M. {prepared in our laboratory.) MgCls :
4m M with or without CaClp 2mM, KCI:160m.M.
Incubation temperature : 37.0°C, Initial pH: 6.8.

#1201, CafFvOHEELRLEDLO
Thb. ZOERTIE CaAFvOoBERIZLS
RETRZEWX LD -T2,

#2552 (A) 1k, 7'V v~ VD homo-
genate # v, 1% (C) rH xERERE
BREfT-12bDTHBN, TORELRETIVHE
UL, EEEROTve=T0ERERL T
% . i homogénate % v 723581, HiiiEs
ZOEERCEZEEL VL, \EBROT e
=T OERPKRE .

P ROEENE, 7'V 2w~ VULEGITE,
% % O homogenate iz, ATP #3EH L LT
Mz l=56, L TRYOT ve=THE
REND T LERRTES. OBRET 55
Hikr7ve=T7roeri (P/NE &)
X, RSO ARE L, FiSsiERIcHE >
THEL B ERERL T 5. ‘

B, DEORREBERIZLY, VYV en~
MBI 52 bh ATP 2 iERBT 52 2%
2, PRV BESPE T vE=TEERTH L
HZ &, Wi, ZO/BERCT =T D
£, B oz Th, &
MERUL SHICHETT 2 2 L3 RSz,

B) 'y o—NABREICHTS ATP R AMP
DR £ / RSO LB

TIIEBWT, Ezbhbdl kix, ATP O
BRERIC X > THET S ADP 28, 34%7~¥0D
fef%E 915, AMP%4RL, Zh 2 Schmidt®
OBFERLL >THR7 I 725175 L) BN
FELEFETHHLE VI LTHS. Lid-
T¥iz, AMP 2B LI-EEE0OHRT I /K
5% ATP 2 EE: L=BEE0Fh L RT3
DERD 5.



250

@’
2004k fu
&
15Qf
2 AS
X joo} L
I P\U'A/
< ol
< . Y“M
50t A’V?/
L3
0 L2 3 4« %
mim ——>

: Fig. 1.
Glycerol treated muscle fibers ; 100mg wet weight
of the fibers in 1m! of reaction mixture. (stored for
30 days.)

ATP: 4mBM, AMP:4mM, MgCle:5mM, KCI:

160m M, Incubation temperature : 22.0°C, Initial

pH : 6.3.

% 1 X3 = OFH & JENREIC X > TEHE
BETLbDTh 5.

Bi%, bmM o MgCl, % &te 160mM KCl ¥
Wi, S0RMRM L 227V & m — L ALEERR
% 100mg/ml OENER S ¥, —FH—EHOR
BRECXATP %, hF—EHoRBRE ik AMP
¥, FhENAmM Tomz, 14308, 347,
4457, ST 3 dAsws ORI EFRAR
r. TORBROINEEIZ2.00CTh 72, 20O
R, RICRT X518, A% x10° DfHEII,
ATP & ZH L U 25413 1 5308 T

HIL—7V v~ AV BHOT 77y vEHBBERE T v =T HEK

Brvd ZEpED bRz, Bib, ATP ki
BeLnHe, Sx&%7—~¥ick - TERL
AMP B HEBE Y - TOBEh B L BT
zel, FROBELETATELOTHS.

C) ATP OEMERUBR T 2 / IC8T 32D
=7

WORE I, ATPicX %, 7V kw—Vil
EE O EE, WL T, RERAU
P72 So#T2 BENCBETZ LT
HA. PPAIAEREBORLERLELO L L
T, BEOREMNEHEN X Y. BIb Vargal®
12 15°C kBT, 7'V % e —LiEgic ATP
Fz s e, EEEEL, ISEEE 0°C o
Wichrzde, BRLREYZY &= —~VABEGR
M XTI EERRL T 3.

2T, 13F Vargal® 0B B 58
FEX MBI CERL T, RET rEEERe 7
'=TEDWT, BIELR.

2 MORGEHE, 4nM © MgCl, # &%
160mM KCl i o iz, 112 BEMN L 72 2
U 2w — A ALIRE R 120mg/ml O Eic R
& ¥, —~HORBREORREL 23.0C L
T, iR EES Y, M —EOoRREOK
R O°C it U T ic e B s i
WEEE, HBVviX, BN LIIEHEET 544
wl, ThEn4s, 84, 1653kt 54
WheTrve=70RBEFHEEL .

23, 34330, 4455, 5HTHT ) (-, i (8

»-T, AMP 2 8£E ¢ U 28413 1 ol N

S30%T 52, 35T 146, 443 210,

BT Th -7, HILRHL VW i T
FHOBENEMTHESPIRT I H A 2} P
BB bR, T OBAE, ATP I ; 1

B THLAMP e BT b, —EE . #_,rf‘l‘
BT 7/ vDARY PB4 P omin 0wy i
IV VDARZ YNVILETT AR, _ Fig. 2.

T CREHDLEIMEL T 5.
PrOBRICLESE, T ku—
Mgk 5 AMP O 7 2 7 FisiE,

ATP o XY, X 0 &FICHETT

Glycerol treated muscle fibers : 120mg wet weight of the
fibers in 1ml of reaction mixture. (stored for 112 days.)
ATP : 5mM,
(A) : Incubation temperature 23.0°C (where contraction of
the fiber occurs.), (B): Incubation temrerature 0.0°C (where
relaxation of the fiber cccurs.).

MgCle : dmB, KCI : 160mM, pH : 6.8.
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BRIE2REALBNRB XY IT, HhEsk T: (A @1 E-))

o, EEROERE, 40 TLImM, | P

8 5c24mM, 165C51mM <, BBk | '

e (EERESE) T, 44 T05mH, 3 y 3

83 TLImM, 1653 C2.0mM Th > 7z. Al 2 ,
ERT vE=TOERE, EREFETE 1A y )

4 53¢ 04mM, 873 T 0.7mM, 1653 T v,
18mMTH B0, WREEHE TR LT o % % 6 mim. 0 % 8 16 mim.
0.05mM, 85T 0.1mM, 1653T 0.4mM ' Fig. 3.

ThHo-Tz.

b, SE%L7re=T708Rb3HE
2, HERR L Y ERRRC B v TEM TR
v, AL P/N % 2 hid, S
445542, 84534, 165728, MuEERNE, 45
10, 84311, 16435 T, WicsiERic R E .

Dok, R VTS, EEEFR
ERAELNBIRY, Tve=TOREPEHES
nhkZEERL, »o P/N HEEERL VER
TRE . .

D) BB R VBT S /ICH$ 3 EDTA £ 2
B4+ OB

W TEHE, WEEMLCOL, M TR
Ts kg, I 04 e U T, Ethylen—diamino-
tetra—acetic acid (EDTA & #&E0) RO 2 ffi4 &
VOMEBTIRT A7) ¥ u — VALERE O ERE

Glycerol treated muscle fibers : 120mg wet weight of the
fibers in 1ml of reaction mixture. (stored for 17 days.)
ATP:5mM, EDTA:5mM, MgCle:5nb, CaCls:3mM,
KCl:160mM, Incubation temperature: 23.0°C, pH:6.8.
(A) : with CaClz (where contraction can occur.),

(B) : without CaCls (where relaxaticn can occur.)

(A) DERESREET RS O&RE, 49T
12mM, 84 3.0mM, 1653C 4.3mM ©, (B)
DMEESETIE, 44 c05mM, 8453 CLimM,
169 CL5mMTH - 72. AT ve=T DER
X, SRESEETIE 49 T02m M, 843 T05mM,
1653 T 09mM T > T, BEFESAETE 4T
0.1mM, 845 < 02mM, 165+ 0.6mM T &
-7z,

L, ML 7rve=ToER b, &
FEREDMAERE Y VIR E . X P/N L%
L, EREEY 4460, 84760, 165 4.8
T, MEEEN 4435.0, 84355, 165 3.0 ¢

LB OBEREKEIL /2. BIb, Watanabeld e X o,
1, EDTA, MgClAETIzBWwTF Y . !
vw VR ATP 2025 &, # " w P k¥ ®
Erx-L, Bic CaCl 2Nz % & 058 5 5
EFELTIELEREL TS, l R
Fd, ZOROEEECHEICY
DM L T v e = TRAEILOWT, H 3 3
Bt L7z, 2 N 2 P
# 3K (A) 12 5mM © EDTA i . A N
5mM © MgCly, iz 3mM © Call: & %
e 160mM KCl ¥, 17 BRI L o 4 3 Kmin. O 4 8 16 mioe.
722 e w — v ALELEERIE S 120mg/mi Fig. 4.

oElicBEEsE, % hic bnM o ATP
Nz CEEEBISERLOT, (B)
13 CaCls 2N THESHCB 200
Thod.

Glycerol treated muscle fibers : 120mg wet weight of the
fibers in 1m! of reaction mixture. (stored for 1 days.)
ATP:5mM, EDTA:5mM, MgCls:5mM, CaClg:3mM,
KCl:160mAM, Incubation temperature:23.0°C, pH:6.8.
(A) : with CaCl; (where contraction can occur.)

(B) : without CaCls (where relaxation can occur.)
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FEAX (A)« RO (B) &, SR (1 BHIE)
HWHOZY e —AEHE BT, F3IXE
AR R EREFT -2 b0 TH B2, ik V) FEE
TR E B,

Bit, EDTA, MgCl,, CaCl, @ 330
BIEARICX > TELNBE Y ¥ r — VHLIERE
DEERUMBLEECS T, wih b kR
Y Tre=THEREABZL, ¥R 08
AB T P/N Bk SlEsfc s Tk E
Wl EE AR,

E) 245
- T TERRTE—HORR X - T, 7Y
e w = VLI & v 5, BRI iR R R R T2
LB W T, ATP 2 #EBL LT v=E=
TRERSNDZ ERREN, BRI
X oTh, TOREAEESREVZ EAHEL
Py o s :

LML, Tve=sTO0ERRS Y X
" — VARG OMREIC KIS T B 8 9 2 iX, B
FORERERORERP LRENT VS LRI
2, BeROEREVLELTB5L0THBH.

VAR AR B )
LT EZTER

ATPase O FiERRETE, 7V 2 r —
BT ERE L, ORISR E g,
7Y em — VAEBHEAMET 52 1k, TTOK
Vargal!®, Weber & U8 Portzehl!® iz-% - T
AMEFELEN TS, L L ATPaseid 277V &
v~ VIR OMIEE EET AEFE LT, B
—HNLEEEMLEZ 20 TR BN, TvE
=TERRIZ, 7V ke~ VTEGOMREIC

HMOEEBROMIC, Tve=TERKEY BT
BHREEDLY, BEORBEZ Y v u — VAL
BGOMEEE OBELERT 52 28, 20—
FETHAY.

ZoE, LROBEP L LTFREN 5HE,
EDTA oFETIZ;, MgCl #fEx OJEE I
2TWIFE, IXAFF~¥OEEREr»RYIC
BHLBZE 5T Ths. COMgAA
DB|EDEL, Wiz Ca A+ v OBFEICEY
ATPase OIEHELIREH LSS 2 & RN FHRE
h3. ‘

b, 2ok kBEHRchwTE, 1)
WoER, 2) Tve=TOER, 3) XVx
B — VLB OB 3 3% OEERE FEIC LR
L5 25&tE 2L 22 ENHREERS.

B) EERRK

#3313 100mg/ml © 7' Y & v — VLIRS,
5mM » EDTA 0FLETFICH T, MgCl ©
BErExCBASERREERLE. Bb,
1) MgCl, 2hnx v b @, 2) & (0.5mM) &
mxr=bo, 3) K& 6.0mM) 2z -d o,
4) Bizzhic 25mM o CaCl Mz 72 b D,
LR R T B ABOEKE DL Y, Thb
12 ATP % 5mM Fo01% T, % QORI
&, SRR OT v =T OERE F K
Uiz, FISIRER 23.0°C, FISERRIZ159T
» 5. HIREEREORIE, ARTHET 5—
¥, I vEmEES AR, B—&BObL LT,
ERMER AT =297 4 F v OB L

Table 3.

RUT, &<ERRFEL V2RI R
ABRREER Ty, 7oL 5 Bendalll®)zs
X FF ¥ —FEOERIIBTET v
=THERCERT 3 tEbh 2HE— i
BEAET AHBLTw3Z 8, ZoBEHK
hBDThH5.

LT, Trves=THERFERES T &
r — VLB OME ORI L, T 2
FOELIRETTHHILELE.

A) SRRt

\_«DEE’J@;‘MWL, ATPase #{%ﬁfﬁ?‘éﬂ}%

Glycerol treated muscle fibers : 100mg wet weight in
1ml of reaction mixture.

(1) (2) (3) (4)
N Slow Rapid Rapid
Me- [ . . shortning
chano change relaxation relaxation (with or
(with load) (with load) without load)
- EDTA50 EDTA50 EDTA50 EDTA50
Adfﬁu‘f“s MgCl: 0.5 MgCl; 5.0 MgCls 5.0
CaCly 2.5
P%ﬁ;’g}‘fed 19(£0.2) 21(0.2) 1.4(£0.2) 4.0(40.5)
Nl%f,‘,’l‘f}‘)ced 04(-£02) 08(02) 1.0(02) 1.4(+0.2)

P : N ratio 4.7 2.6 14 29

ATP :5.0mM, KCl:160mM, Incubation temperature :
23.0°C, Incubation time : 15minutes. Initial pH : 6.8.
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CEEL TEEL .

UL LRSS, ZORRBREETE, HiRORER
I0d, X VFEERERNIEEE T OILERD
50T, FEITSTHEHlOEEELRL, &
NI SEIgRRE R TR L 2. )

it (1) MgCle 250 22 v b © TiX, EHE
LHEL AN T, EEEOoARE 1.9 (£0.2)
mM, 7v=e=7i204(£02)mMT, (2) MgCl
PHMEMNLE L OTE, BWNOTIREECHES
Hbi, EHEOAERE 21 (£02)mM, T v
==71F 0.8 (=02)mM <, (3) MgCl: K&
Nz iz b 0T, BeMBRA DL, HEED
ERRiE 14 (£02)mM, 7 =713 1.0 (x0.2)
mM <, (4) x&Eo MgCl, & 25mM © CaCls
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.
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Summary

In our preliminary report in 1957, enphasis was placed on the adenylate deamination
of the glycerol extracted fibers, which had been neglected in the studies on the extracted
fiber-model. The problem in this paper is to explore the possible way of participation of
adenylate deamination onto the mechanochemical coupling in the glycerinated fibers.

In the experiments, the chemical changes were measured by the reaction, carried out
in the test tube, where the dissected bundles of the glycerinated fibers of rabbits were
suspended in a potassium chloride solution of 160mM. The mechanical change of the
fibers was observed in the fibers-suspension within the test tube, besides, the exact measu-
rement of mechanical changes of the fibers in a given condition was made with Gohara’s
isotonic lever.

Results on the shifting of the ultraviolet extinction of ATP or AMP in the fiber—
suspension indicated that the deamination of AMP occurred more rapidly than that of
ATP. Effects of various ionic conditions as well as effects of temperature changes on the
mechano~chemical relationship in the fiber-suspension were examined. These results indi-
cated that ATPase, myokinase and AMP deaminase, in the glycerinated psoasmuscle
fibers, were active enough to rapidely catalize the successive breakdowns of ATP. It was
noticed that, in the relaxation of the fibers, ATPase is less active, but deamination is
rather active, and that, in the contraction of the fibers, ATPase is considerably active, but
the deamination is comparatively slow.

It may be reasonable to assume, that the removing of the produced AMP from the
system by the deamination favours the synthesis of ATP from the produced ADP, so far
as the action of myokinase is concerned. Thus it can be speculated that the relaxing
effect of ATP, as it were, may be accentuated, owing to the possible higher concentration
of this adenylate, where ATPase is less active, but deamination is rather active.

(Department of Physiology, Keio-gijuku University, School of Medicine)
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La tria efiko de trafluigaj elektrodoj kaj narkozo
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Fig. 1. Eksperimenté cirkvito
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B2 L U THEE L - E R
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Tab. 1. Anoda efiko sur narkozo per kokaing

Tt sole G EEER temre Sanfo 0o BT Mo de o
() [T F 276mm 36m0s +143% + 69%
005V |k F 280 31.30

TF 327 4630 +525 +53.9
awv{ F 318 30.30

_(TF 281 4630 +55.0 +57.8
020V {K F 276 30.30

TF : Trafluigata flanko, KF : Kontrola flanko.
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Katoda efiko sur narkozo per kokaino
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LT, 005V, 0.1V, 0.2V awva 825 2830 ~328 ~348
D3BVERELI=. KF 326 350 _
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Tab. 3. Anoda efiko sur narkozo per uretdno
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kazo Giuj kazol o L CHESIBEEL WO
(+) {T F  30lmm 24m30s + 6.5% + 5.7% LN TH B, :
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Resumo

La tria efiko de trafluigaj elektrodoj (Suzuki, 1948) estas la efiko de iom longa all
forta kurento—trafluigado de nervo, kaj elvokas &angojn de sojlo ée stimulifo sub ambail
elektrodoj tute malajn ol tiuj sub la elektrotonuso. Tiaj fiziologiaj $angoj devenas de
fizikokemiaj 8angoj de nervomembrano sub ambati elektrodoj: malgrandigo de ionoperme-
ebleco kaj grandifo de polarigebleco sub la anodo kaj renverse sub la katodo. Ekzamen-
inte la influon de la tria efiko sur la kontrakada lego de Pfliiger, Sato (1958) trovis, ke la
anodo altigis kaj la katodo malaltigis, per ilia influo sur la 1on0permeeb1eco la sojlon por
la efiko de “forta kurento” de la lego, la efiko de muskolproksima stimulelektrodo por
bloki 1a tien kondukatan impulson de la nervo. Instigate de la eltrovo de la tria efiko sur
la blokada fenomeno, la aiitoro volis observi la trian efikon sur la blokado de narkozilo.’

Anodo ait katodo de longa trafluigado estis aplikata al la narkozata parto de nervo,
kaj la estingiga tempo de la centroflanke elvokita impulso estis komparata kun la kon-
trolo sub la sama narkozo sen trafluigado. Kiel narkozilo estis elektataj kokaino, uretano,

kloralhidrato, kloretono, distilata akvo, izotona glukoza solvajo kaj klorida acido, kaj tia
koncentreco esis uzata, ke la estingiga tempo &e la kontrolo estis proksimume 30min.

Ce &iuj narkoziloj elektitaj estis observate, ke la anodo plilongigis kaj la katodo mal-
plilongigis la estigigan tempon. La efiko plifortigis kun la aplikita potencialo. Ce Kloretono
kaj glukoza solvajo la efiko de la anodo estis tiel forta, ke la estingig¢o ne okazis dum la
trafluigado. Tial estis konkludate, ke la trafluiga anodo malgrandigas la ionopermeeblecon
de nervomembrano kaj batalas kontrali la narkozo, dum la katodo plifortigas, per gia
permeeblecon grandiganta efiko, la narkozon.

(Unua Sekcio de Fiziologia Instituto, Medicina Fakultato, Tiba Universitalo)
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Insulin Sensitivity and Adrenal Gland
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Insulin {Rif iz 33 % homeostasis #FF&
U TR RN EE R RE R /T 5 &
LR EETH 5. Cannon £ (1924)Y 1
epinephriﬁe DWOBHELBRL 228, TO®R
Swann % (1938)8 X EIEHMEMZ O Insulin B
ZHsine o &, BHEX Y SEEORES X
DERTH D & DRBEFRERT BICE-T.
Arnett £ (1942)D 13 & o % BIEMTL O
KEBESEBR AR I o TEICKES L, Insulin
#hC k AEMBREREETCRERARTH 3
2%, DU TR Fig e R T, BoMRED
(B C L AZ ST « R ET & Uiz, Bl
B R RV E vicHt Insulin fEHO A7 BT,
HORHEERE IR E bR B I E o .
o B4 H Addison R IEET SERINE
Brediic I TbhdEIA5ThE. B
Cortisone & Insulin ®BEEfRic o> Tix Cori &
Cori (1945) 13 K& m hexokinase Fiic & - THE
B L #x, Ingle £ (1949)9 3 Cortisone
R Insulin #IEEE BT 2HEEEH XX IH
B CEIEL, 22 Insulin #HHE S
SRR OO 1 DIc BT b B CE - 2.
& T % 0 Insulin {EF-ICBE 3 % Coride
® hexokinase i3 Ross (1956)") 12 Xk - THE]
=i, fE-T Cortisone & Insulin @ EERENG
3 EERAUIRE &2 & o0 A 67, ACTH,
Cortisone #-5-O FERGIICHA v T % Insulin f&
SZHEOETRALARCEVIHELADND
ZE - 7= (Persky &, 1955). & Z i2idv C#
FIEIF & Insulin BZOMEL REC S 2
DIF > THETL, Ingle 0B M TKRE
* TERFEZIG 2 £ WYHE (BHEHER)
(FRFA325E12 326 H 32 A1)

(Maruyama—Toshio) *

® Cortisone DEHHELIC L 5 & ICMEL,
£ E O Cortisone # v~ T Insulin & o
HEERE Bk L, B ofERoEhlER SRS
AP TE UCEEL Lz L, miisk
ZTHBEREERL 2. 7/t BOEME-EIERIC
B L U4, BH (19570 o 3=ET 55
ZE AR O MR F iz 89 % homeostatic 7 &
B LWL AL ERLTE.
I.% ® % &

BRIl Y b X OfKE 2.5kg fiED b o
BERL . MBI EF » 7 3002/H & &
%, Insulin #5571 16~24 B Zefiic L. .
Insulin ¢ %7K o Iszilin % v, ImigsEs
Somgyi F#EEEIC & - 7= . Insulin #5513 5
BRIEZ A2 BE 0 LEMMEE L. '

BB R SRR OV ISR UIEE SR,
NTHRBEIOED EER5E L, —REEO Bl e
B o TIT - 7o NBEAME 3 BB IS T < W07
L. :

m#E K, % PO, oER2h Z2hitr
B ahit 0tic Aminonaphthol Sulfonic Acid iz
L o7,

.= 8& & #&

A. BIEHHE Y Y X O insulin @50

EHY ¥ £ WO BERH Y » ¥ cfx o
Insulin % B TF#5 U, REHR O FAE L
BThEE LI NoMm ks, NoE&1210pe
HEO v Fie o THEILZLDTHS.
Bl v F e Tk 0.75U0/kg TR
TREF B BOIHL, ERYy¥TilU/kg
TR, 3U/kg 0§ 5 LRI 0% THD
NBHICBE . S0205MEFERE T Hlicy N Bl
Bz & v Insulin BRERK4BEEE DL
VR B,



308 Hl

%
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w
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Occurrence of convulsion

025 05 | 2 3
Dose in umit per kg

The Relation of thilgbosle of Insulin to the
Percentage of the Occurrence of Convulsion.
(Rabbits).

Insulin i O 1o REFEORBRE T8
WS BB Y X THRT 2=k, &
i Insulin & % REFESE 2 kD T
S5RELBHNE. EROBRICRCTIRID
HREENIOLDLATH LRV, ZITEHT
502 % EFED Insulin & LTEERE Y X2
1U/kg %, BIBRIH Y3 %12 03U/kg 2 Fh %
HWETF#HEL, WHEETE « ERR T2 g0
T JERERC O THE L. BB 1R
RTINS Th 3. FEREF OV TEFELE Y
TEIBRH O+ X2 T 5 B mH e b
T0~80mg% K TELARERL, RIEEBET
BERRBERE Y F X Ic X VEB AR, K
BFEFERC RV TR I I A b 30me2s Fi
BICET L, &6 W REFRER MR
REBCEEYRES . R MBEES 40mg%

B 2 Insulin B

‘ Table 2 Effect of temperature
(Insulin : 1U/kg, mean of 15 cases of normal rabbits)

Blood sugar mg2s Occurrence
Insulin doses after of
befor (minimum) convulsion
05 U/kg . 108 29 1002
0.256 99 32 100
31*
0.125 107 37\ 5a+ 57

(* Convulsive series, ** Non-convulsive series)

PRI TCT 288 Hbh, EELOICEIER
HTREO W LRAEROTEEERZ LT
5TH5. WICREBHRERMNE 2 5 il v v
FRBRTRED » B, 9> TELEOE
ML ZhPREICHET 52 L2889 p23bh
5. UEoREX V&M Insulin %L - TT
NIFTER « BIBRE O Y ¥ 5 12 v T iUHE
TOBEICITREZZ RV, T has BBk
RTRARCHbNL B I LE2MB.
RBEBETEE LS W TR EIRED S ER
TE20xRLT, HRAKENELL ZhEES
T5. $RBOPREFA s cPE2HEOML T

By, EBRTEIERE 266C PETEBALE

AbhT, IO XD i FIREREE © i RE e
BELRRETT 5.

B. Cortisone giZlEQ Insulin {£mPECR (F T
-7 .
BB o X @ Insulin B2 MR 86 E
DRIBIC L 50, REORBIZERESN 5%
BT Chiz-Tit, ETHRE ALV v L
Insulin OBREWBERT 2 0EX H 5. EREX
CIZBIBFSH v 9 %12 F » Cortisone (2mg/kg)

Table 1 Hyroglycemia and hypothermia after administration of equivalent convulsive doses of insulin

A. Non-convulsive group
Noramal rabbit

Adrenalectomized rabbit

\\ No. 1 2 3 4 5 6 Mean 1 2 3 4 Mean
Blood befor sugar 125 117 115 94 110 97 110 101 130 125 110 116
mg% min. 61 57 79 74 82 67 67 84 86 82 80

Rectal befor temp. 39.0 391 389 39.4 388 393 39.0 399 38.0 385 39.1 388
min. 384 39.0 388 399 387 388 389 385 376 385 383 382

B. Convulsive group
Normal rabbit

Adrenaletomized rabbit

\\ No. 1 2 3 4 5

6 Mean 1 2 3 4 5 6 Mean
Blood befor sugar 118 120 87 102 104 126 109 117 97 108 93 104 100 103
mgo% min. 41 30 27 22 28 29 45 24 22 17 43 45 33

Rectal befor temp. 39.2 39.0 39.0 39.4 39.0 39.0
C  min. 380 39.2 38.0 39.7 39.0 380

Time to convulsion 20 20

o 20 15 15

39.1 395 395 38.8 39.1 394 39.0 39.2
38.6 381 386 37.8 384 385 380 382

8 . 15 10 15 10 10 10 12
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f’ggo% Normal Adrenalectomized
Insulin fnsulin -
NN 1 0.5 wke)

Cortisone
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100 F=8—
- Coriis;me
pretreated
50
k\ww \ Convulsion

N Convulsion )

Blood sugar

o] I 2 3 o] t 2 3
Fig. 2 Effect of CoxtHiosuc:xsle—pretreatment.
Cortisone : 2mg/kg, before 4 hours.
P RTHEL, B Insulin % BTES
U, (RO O SR AR O BIR % 4 2 1T EE 2
R RTIAL TH 5. [MhOHE b REFER
P& e . RS ToE(E 23 RO i &
TTFHEERd B bh, RERETLEK
I Z & NREFRER IR TBESh
B. TTICERT S & Z kX Cortisone £ 5
RO LR RIT 2L ThH Y, Insulin # 5
i X B IUBEE TREO S E X Insulin B0 5
ArRER V. BT 5 ciEiEEs e d
NIRBRE~ OBEMBEFIES L & b EL b
ho. TUTIHEETESE w5 A0 b Aah il
Cortisone & Insulin o icFEHAERSEN & b
nv. OB Cortisone # % T b I

mg %
150 n
Insulin
V (2 Ukg)
\ /24 hrs.
—\ 7/
_10o Y
k=]
o
F
©
o
2
® 50
Convulsion

Hours
Fig. 3 Effect of Cortisone-pretreatment.
Cortisone : 10mg/kg.

mgo| Insulin 2 Wkg Insulin 2 Ykg
subcutaneous intravenous
150
ety N
— t | — =
. H °
H ' ° H
! ] ]
H i i [l
H ' ] \
100 ; : : :
=1 H H + 1
= ' v H H
3 1 H N
v : H :
1 1
- v ] +
R H
m ¥
50
Cramp l l J
Cramp
Cramp Cramp
Fig. 4

Fffect éf Repeated Cortisone Pretreatment upon
the Insulin-hypoglymic Response.

The Arrows indicate the Maximal Hypoglymic
Response. The Dotted Arrow ; Pretreated with
Cortizone. (2mg/kg for 3 days).
ETFHA AR AR Bh, ZoMcEIHE
B ek > THIEMNTI bh 2. B3
Kt Cortisone OFE & %2 % 10mg/kg #:
HEBOLBRTORTH 5.

Wiz Cortisone # HHEE5 L, Z0OHEEL
B A RicRTHnL, Insulin B TFHRSEL
T B« MBETEORE Zh BERIIH S h,
HEBROME LORFEShZ B M - 1.
SRL Z o Insulin & HIRWICEET I, £
DX 5 LEFBEAIA SN T, Cortisone Fiflk
BT o fEE R X 0 RS 2Rk T
BE v, fE-TZOBE w2 &b Cortisone
& Insulin DR O EHEORERIEL AT, I
B TREEE 23 884 7 Insulin R PRS0 BAIC
IR X D OBHRRS TSI TG s Hkic ke
ST BT RETHAH.

P k% EY 5otk Cortisone & Insulin ik
Bl eBabhnk 722 LidEe LT
REHAYHEL LTOBRBCL50ThHY,
IBEE T 2 BHRCE U Tk fe i 2 B
THERBHDRA T E B > . Ak > CEl
B O BB Y ED CHE KRS T TF
25T & bHBRT, BT Cann &AL 20
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Teble 3
Effect of splanchnectomy (mean of 7 cases)
Room oN° o o0°
oy, 17~20C 21~25C  26~29°C
Occurrence o o o
of convulsion 54% 54% 892
Fall in ~093C -038C -0.16C

rectal temp.

{BEE X Y © epinephrine 739 = 7 X EHEER
HThsHATEELBHELIAT 20 LERD
ns.

C. NEHEEO Insulin EmEB(CRIFTTHE
Insulin K283 2 BIBOBE R URE D
HELPAL2ITT L, ZLTCCannon&Ed |z X
> TERENHEO BEEREERO ZEL
BB L NIETROET O B R HET L. R
EIRIRTIL Th Y, KEiF 0.25U/kg T
1002z i IR L, 502 & EME: 0.125U/kg &
S IEFNCEEL /8 IET L, BROBIBSIM v
XFOZNRD1/2 & v 5 THEZER Insulin &R
RO R SN DT kM-, ZOBAT
YENTH Y, BIBAIE L D S HEOEKRT
H ol Z &k, NIRRT X > TEESh
7= epinephrine 4375 ® FERT & FFAT BRSO T
¥¥, Insulin{EmiEfEskicE L CREBME I X
% epinephrine i OV iz BLE & Ve v D
I VLI VERREBERY»ET S 2%
A. BBz zic Cannon £l & » T E iz
FoESEMEER X 2IUEEIR - %13 Insulin
iC X B {RM#E% B IEE A & 3 % homeostatic ®
B L TRMEMMashhiEkbhs &4

o,
‘”;go" - Before operation After operation
Insulin . llnsulln
| (3wkg) (0.5 Wiy,
100 =\
S
o>
a
©
(=]
2
@
Convulsion
0 1 2 3 o 1 2 3
Hours
Fig. 5

Effect of Splanchnicotomy in Insulin-tolerant Rabbit.

Convul-\. Unit of

BB 2 Insulin RESH:

- f: . . .

EER o< EF 3 £ 1R Tk 1002 R
%37 Insulin E1350% R T hTHESI
R&EL, ZOBWKRTHE Insulin IO\ -
LORFETDZOTH B, HEMA, HcK
BRI X > TR UHEFIcRE LT
Bick s, 2oz &id Insulin HHHE O ARER

R HER O epinephrine Sbic 25 < b 0

ThHrZLeHExD. BONIZOERBED
NIRRT O EEZ RT SO TH 5.

D. Insulin ¥ 5([CLSMEFKBEEOET

Insulin {& 45 o 1 35 K 2 5 o €T 13 epine-
phrine Wiz X 5 2 & 2% Dury % (1952) i X
> TEIBOMBESR R SOBETRENE. E
FHA BB Y ¥ % C Insulin B 5IC X 2
IBEKOET % LT 5z, BIEHIE T REE
OEJCEETIRALETE RV, EEY
P X TIHARCRE LY B HERETER
T (FE43R). B MEET: epinephrine 534
e BRESEIORELEL DR BN, Th

R R kT R I FIE O R S 55

AleArbiLs. DI &t epinephrine 535
Insulin (IURERS i IAEES R BAE®E T
T34 K#E? &% Cannon &0 BE L HE
ST BPCHXD. T TIMET RS
PRTEEICADN DY, F O W REIE
OEHOBE I X VY FL L A3 BA0OmEK
BUERE PO IR © 15 & REHET L T Az,
BRI 6 KR Th 5. REREHIC
FheEn 3 No. 1 ofICiEFEHFO FERRD T
HE b 52, BERERLTHbIL S No.
2% No. 3 DHITIE, FERZEL BET
T kM. HbmERG POs BEOKET
C epinephrine © 7B A HEET 5 72 613,

Teble 4
Effect of insulin upon serum K level (meq/?)
(mean of 7 cases)

Normal rabbit
(1U/kg)

Adrenalectomized
rabbit (0.5U/kg)
—_———

diffe-
rence

sion \insulin iffe.
) befor after diffe befor after
rence

49 46

P -03 50 49 -01
A 54

42 -12 50 50 0
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llnsulin No.2 )
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Cramp

3 0
‘Insulin No.3
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Eig. 6

Changes in Concentration of Serum Potasium (K)
and Phosphate (P) after Insulin Administration.
(2U/kg, subcutaneous).

epinephrine 739 i3 RBFELE & 3 BE O Kl
s, HEMESICERE h 3 5AC 0 Z W
CFehbhBEvH T ki, BB
homeostatic iz FAFHIZHL DO TRAEVZ &
BED.

E. Insulin ®R(TEITTBHEIEICOWT

P EERWTEIE L Insulin BZMH:icEEYT 5
ERBEOTREK S 2, T CHBOFET
BEAIT O % Insulin B O B3 6T
VIHEHZERRIRE 2 %5 2 L 2BELSE, AR
MREOERC LAV E XY, BELL
epinephrine 73 L BEET 5 £ E2 b 5D T
I REET 5.

PFE BRI REEE TRom Th
3. BIRGESHBFORIRICEnE LTHDL
H, EESERPICIIIEE 2 5. BRIKE ERLO
4n< epinephrine iz X - TEERBEh 5 &
FEx bhay, NERAGHE (EERETER
CREBRFR) B > CTHbHBLR B
ZriYy, BEMcREnEOTHEI L
B, TOBMEO AL R wZ LD, K

311
Before insulin
“Mfufad
Insulin
Minates (1 kg subcutan)
affer
- injection ‘ .
60 MMPAAN, 190 *rarrNa
€
170 s AN 195 M
In fusf/;on
\ o
90 ") /e 20% giucose
‘ Onset ‘ 200 ‘
/63 of adwA A
convulsion
Fig. 7

Appearance of Bradycardia Shortly before the
Onget of Convulsion.

Er#E 23 epinephrine O &ETWIC X - Tﬁﬁg
HOFEVERT LD EFEENB. AhiTLT
L = OBE D epinephrine 73423 Insulin {1
HOBCHR S, LTIV ADRBHDOT
BT EERET S,

V. % ®

AR X 5> T Insulin 2 H: & B
OERICOWT, HEERShW T 3REOE
F AL, Cortisone H4i X % Insulin fR&#
#pHlzhiR iz 32 & L T Cortisone B E/EM I X
Y Insulin H#58O METFHEOREED LA E
FL, HHCEEREORASCET I LY
EFarhdbot Lz, £ L Tk Cortisone

& Insulin OEOREEIERZRD bhkv

L L. o T 5 R £ R
BB, FhiciREERo Ingle £ (1949) 0o 257
w4 FRER & BEEHRER o HBICBET 5 B A X S
OEBREEHI LA ThERb Y. KED
B %X 321 H 5mg ®» 17-OH-corticosterone -
220~30Eficbz Y, BEESU THEREFE
FE¥L®, *ihic Protamin—Zn-Insulin % #%&
L, 4U THROBEET 20 bd 523, 20U
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R FhU LT EROBOZZH LN B R
WERL Wl s 20z & XY, Insulin #
HoOS Y B, CoBRolEr » 512168
fE o SR AEE <13 Insulin ZHEE I FEFC A b
nTws2, BREHAERHFTCERTARADR
B Ev ) ICBE . BT 30 BKREEN
KB CHERSHET 22T 20MERFEELh
. Uh b REOEREITHEROMEEL 728 -
7= &5 260, {fh b corticosterone F-5-H
CERARRENEL EeMPTHEE) 24£L
FELTw 5. o TERIBHRL THHdR AT
m A FHRET VR, ZORERRTERED
BRI LT s iR AR K vk
%. 1B Cortisone ¢ Insulin ®icizEMIC
ERBERATRD LD > 2 2 iL2v T,
Coni & Cori © hexokinase Bio#¥ & h 54
H, ME0ERNTEERERVEVLED.
o L ABERD Persky £ (1955)9 o ERRER T
FEREXNEATEBL O LBELND.
7272z Zic Cortisone # 5% R+ &, FHO
i X A RO RER R o i,
WTEEOBFEORDBABN B LI Z 8
R 5O BERES . 0 BRER
(Bic & Conn EDHEIT A bh 5 (Persky &5
). |
.Cortisone FHEHEIC & 3 2 ROBLEEL
RER LRV, Z OBENNEEMHEGR
VHELLALNBI &, EENEL Y om
WEIBRER L B T L ERET B, ThH
cortisone OMEEFEMFMAICL 58, W id 7
KESHOBRE»IHL . LPALZIDXY
7z Insulin #ILHEER & B b ¥ 5 MEHKD
Insulin O ETFHE T HBNEZG A DR D
2, Insulin @ #ETRADIBEN LV Z 8
i, BT s E TEREN MBSz &%
Boxn. HIb IS FEEOE Insulin T
REOHBECOAFTHE Y omEEIBoES S
BPEEICEDLELIOND. fE-TZORE
P U T Insulin E o fEHE T/ERASEEEL
BB EVHIOTER.

U ETHEERVEY E Insulin OERORE

¥V, BEE X Y @ epinephrine b0 &
AR X - THL Mic & h - FFR BRSO R
HORBRIZOWTHEET 5. Cannon s (1924)2
¥, epinephrine 539 1& IBEE 23 5% 2 BaSUE
(T0mg2%) T 5 LS h s & L. K&
R & T U 2 O O EERRGEINE D> T2
NEBELZ0 b 5. ZoRBRMmMBEEO TR
HFECOovTisShTuviv. FHIMFEK,
PO, 2 @ FHE% UL » T epinephrine S0 iF
REHERT 51, epinephrine Wb ks FHE
HEoWMMc b ERSh, SEFECEL T
#L5)c epinephrine 7Y, R THED S
A2 7e Y ORI C & epinephrine W3R
KEhihvEERLU . Cannon &0 RiEx
T5e, BEAKLER2PRD OB, Hb
epinephrine i MUE{E Fic 3§ % homeo-
static a#éFFE LT X 0k, S
AT 2 BAFE (emergency reaction) & L.
T &Ezxbh 5. MBEOKTERS UM
R X 0 Zh 2 FMIEA 2T 5 0 B FIEE K
O EWCIFFREMRE ML TOFEEIR &
Bbh 5. BHBWENRTY 3 £ RT3
Insulin BT BN EIBRH Y ¥ 0 2 hic
HARTEMCHFTH S 2 L 2B, K
T2 T %R EMEE 04 & Z % homeostasis
OETERS AT OB LELDRS.
V. & 3

BB Y ¥ ¥ 2R Y ¥ ¥ ic kL Insulin
BEMESNASEE 50, EEREOMERE
CHET 7o, Cortisone FiALBIZI R A TRE K
WRIELIHEILB 523, 2oBBET 251k
TH5ZEE R, EEFOBELELRTI L
XV MBEESREFHERICE TTHEL w20
TH 5. #H Cortisone % #5F h EMUHE TEE
DPEAREIEE b 5. UH L Zhid Insulin
ETERHOHEICA LN, Insulin #ET & A
bhicv. FFX ) OBBRHRAES Tk 5 & e
b Cortisone & Insulin o HEFEFIITHRD &
N, BIEHHEZD Insulin BT HERRIT =
& LT epinephrine 3 KiRicE S b L3
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ARSI I BB Y X v & BH3% /s Insulin
B MERE RS, AL Ao iEENZ I
WEfEMERIZ X U epinephrine 43 & b BE /%
E|%# %7 5. Epinephrine © 3 0#EAE% fLE
K, PO4OET X viET 5ic, M THERE
Hi 55 CEETH S, %7 epinephrine 73
WO % BE I B BT L CERRBRIKkE
F, BB R bR REBLE D B,

FERBIYY, KABY 2 EEE L AWM EN -
- BmEEEREEICS L, BER RO BT

B Ldti, MEEBFERECICB SR O 7% RH
HUET.
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Summary

It has been demonstrated that there exist no direct antagonism between insulin and
cortisone in relation to the blood sugar level. In insulin hypoglycemia the activity of the
hepatic sympathetic nervous system plays the more important role than the epinephrine

secretion.

(2nd Department of Physiology, Chiba University Medical School)
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Multiple innervation of the visceral afferent fibers.
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EEAEO ORI = U THE, W
BRI X - TfTbh, Z0KW, HYE, 23,
B, mekokEne B, B EBL®, H
%, BEOE DRDE, BBROBE, S U AR
D 2 X 0 SROMEERR AR T 5 i HiE
HEL-BYTHY, Towerd Lz kico
WTIHRA T 5. F &N NIERRO I
Y 5T overlap LTERER TV 52 & bbby
o 1=, - 1 Ao XEEES, Xeh
BT 3 ZAROMES T T EEROEE
Hev. 2o TR 0S8R HL T 57
», WIEMEOROEHEL Bk L, &8
OEBE T, ZEER, ZEROWHE, %
DWTHEFOMAE /IO T ZICRET 5.

I.% B& 5 &

SEEREMIC 1B (Bufo vulgaris jap.) %{EA
Ui, Hige LT EREE BCEIRo L)
REBICE > TIhEfT-72. BibHEv7Pic
X v Reservoir R RIZZEKEZEALTEE, =
vy 2 CE 4T —ATOFRCHEL B ERFD
BEETORCHEAL T T —-LEELT.
THELORICDOVTEBEENTATYIZD
O Anm?* O 7 ZF v ZOWB TEBWTH 5B
EREFEET 5. CRERL TR BT 5L
F VT~ OAESITMMCImHEL TS v 7 =i
A, ERT e Ryl . RBEOE
TCEROHEIEA>TVWBIKE~ A —F —M
K- THREPZIEATES (B1IX).

NSRRI 3 AR D RESE, 155~ { ACRARET

* FRARERINE 1 AEYRE (NEH 8u%)
(REFN334E 1 A 6 HEZA)
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T
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C

Fig. 1.

Diagramatic representation of apparatus used for
mechanical stimulation of toad’s viscera.

P :Pump. R :Reservoir of the compressed air.
C : 3-way cock connected to Reservoir and Tam-
bour. T : Tambour and rod with small disc at
its end. Pr : Viscera with single nerve fiber-atta-
ched to it. M : Manometer. S : loud-speaker.
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Fig. 2.

Schematic diagram of toad’s viscera with single

dissected splanchnic nerve fiber (between arrows).

L : Liver, G : Gallbladder, P : Pancreas,

St : Stomach, D :Duodenum, I : Intestine,

‘M : Mesentery, Sp : Spleen, R : Rectum.
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Fig. 3.
Impulses in a single splanchnic afferent fiber
during sustained pressure on pancreas, duodenum
and mesenterry.
Shadowed areas show the sensitive parts to
pressure stimulus.
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Fig. 4.
A : Spontaneous discharges in nonmyelinated fibers.
B : Afferent impulses in a single myelinated fiber by
pressure stimulus of spleen in dessicated condition.
Spontaneous discharge disappeared. C : Afferent
impulses by pressing of spleen after scaking in:
Ringer’s solution. Spontaneous discharge appeared
again. M : Single fine myelinated fiber and several
nonmyelinated fiber were found by microscopic
examination. ‘
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Fig. 5.
Impulses in a splanchnic afferent fiber. Discharge
of impulses during the pressure stimulation of pa:
~ ncreas in A and pressing of upper part of Rectum

in B.
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Diagrams showing the relationship between continuous
pressure stimulus and number of impulses per 0.5 sec.
abscissae : time in second, ordinate impulse/0.5 sec.
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Fig. 7.
Discharges of afferent impulses in a splanchnic
nerve fiber during pressure stimulation duodenum
in A, pancras in B and mesentery in C.
Intensity of pressure 20mmHg/4mm? in part 1.
30mmHg/4mm? in part 2.
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Fig. 8.

Diagrams showing the relationship between continuous
pressure stimulus and number of impulses per 0.5 sec.

absciss : time in second, ordinate impulse/0.5 sec.
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2) T ovver, S (1933) Action potential in sympathetic
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Summary

The afferent impulses from the single splanchnic nerve fiber during mechanical stimu-
lation of toad’s viscera have been studied by means of oscillographic recording.

The results are summarized as follows :

1) ' In genenal it was recognized that a single myelinated afferent fiber innervated two

or more different organs.

2) The range of diameter of the myelinated afferent fibers was from 3 to 8 micro

including myehnsheath

3) In the viscera of toads two types of mechanoreceptors were found. The one was

rapid-adapting and the other slow—adapting.

4) The area which was innervated by a single fiber was relatively large as compared

to the skin nerve fiber.

(Ist Department of Physiology, Nitgata University Medical School)
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Fig. 1.
Schema of the centrifugal ultrafiltration apparaus.
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Table 1.
Concentrations of Ca, P and Cl of canine sera as well as
of their ultrafiltrates.
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and its ultrafiltrate.
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ca P B c1 iSerum |Sorum
Kembrane Serum |Ultra- Borunm |Ultra- Serun |Ultra-
flltrate] If1ltrate riliratg pH |protein
K o) K 8gegt) [(Df ol risg om0) N MEG g (WEGhgHsd %)
N 7 |3 | se roz | 11z 766 | 4o
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3{paper 4200 | 6o |22 |127 v4 rz3 Exs 103 | 123 735 | 64
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Table 2.
Compar1<on of concentration of each KHsPQy, CaClz and NaCl solution
KH2P04 CaClg NaCl
solution (P) solution (Ca) solution (Cl)
Concentration
in the initial 4.5mg % 15.4mg2s 66mEq/L
colution
Concentration
in the filtration 5.3mg% 16.0mg 2 66mEq/L
residue
Concentration
in the 4.0mgz 15.6mg% 70mEq/L
ultrafiltrate
Concentration
in the filtration - 5.5mg% 16.8mg2s 63mEq/L
residue .
Concentration '
in the 4.2mg% 15.5mg2s 63mEq/L
ultrafiltrate )
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Table 1 ol TH 3. Z05%H Ca & Table 4.
- I~ i ‘ Comparison of concentrations of phosphorus and calcium of
Cliz 2w TR DFETRIR & W« —FK L the ultrafiltrate, filtration residue and initial solution, when

T30, ERETRMELEROIERE  a variety of filter membranes were used.”
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CHMOMERS D, HROMR L~ T i
' e 3z 3 3 3 3T 48 ] o
LT, : Seell |RE B SlE P |E PELESE, | f
SBEE E|Eef | 283 Bos (3R [E o [52d [Eeng 8.2 le2 |5,
- M -3 . =g Sz 2855 | 8553 855 |43 |z B [353 (85531853 25 188
COREHBICHARSS, MERE L G88l: §15s3 | 8238 fa0 B¥ 13 & 15.5 lEonE Eed |BE | &2
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ORI FEEoRoR " Thaefwe oot theplune ottt 19
BEFRLTBILEEERLT, BON collodion solutions thus obtained were used for preparing
ORESEEZEY, BELELEIL membranes. ‘

o % OfERk% Table 3, XU Table 4 iR EEFK G 37°C TRAEE L BK © Ca, P,
T.EEL LTI 2 » S YEEZ A28 ClZAIEL, FEMEFERELREL 2. 20
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bz, BEEZ 2w Fx UG ClES T Concentrations of Ca, PT::ileClif canine sera and their
B, zh'd WIEREEOE L DT 5 L, ultrafiltrates obtained by collodion membrare.
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Table 3.
Relation of the centrifugal force to the difference between the concentrations of phosphorus of the filtrate
and the filtration residue, when the phosphate buffer was filtered.

Centrifugal Volume Concentration Concentration Concentration
Membrane force of filtrate in the initial in the filtration in the
(xG) (ml.) solution (mg2) residue {mg2) Ultrafiltrate (mg2)
4530 100 45 5.0 37
Japanesepaper 3290 7.7 45 53 4.0
: 2700 10.5 4.5 5.1 38
collodion
membrane 1000 . 36 45 53 4.0
900 2.2 4.5 5.8 4.0
520 2.0 4.5 5.5 4.2
4800 0.7 4.6 4.8 24
Cellophane
R {3800 06 46 19 23

1870 04 4.6 5.2 34
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Table 6. .
Concentrations of Ca, P and Cl of normal human sera and their ultrafiltrates obtained by collodion membrane.
® g K Serum Ca &S P &R
5 pH &8 protein =0 E=IN
k) $EE (%) 52 : =
o (37°C) g _gé Initial Serum Ultrafiltrate 4 g Serum Ultrafiltrate g
n S8 Final residue (mg/100gH:0) (mg/100gH:0) R& (mg/100gH:0) (mg/100gH:0) W&
1 KR. 729 37°C 7.7-10.0 12.2 5.3 43 4.2 3.2 76
2 H { 737 37C 7.6—11.1 117 4.9 42 3.9 2.8 72
3 Y.H. 737 37C 7.6—10.7 11.7 5.0 43 3.9 3.2 82
4 K { 733 37C 7.7-10.8 12.3 5.0 41 45 3.8 84
5 5\ 733 37C 7.7 95 12.3 5.2 42 4.5 . 4.0 89
AV. 42 AV. 81

Bz, ZEOLOTE, pH74~76 0T,
Ca1x56%, Pix94%, Clix101% Th Y,
37°C ¢, pH73~7500<, Ca52%, Pi
6% CTh 5.

i Table 6 XIEW# A% 37°C T, [RIME

BURERDOBREE AT, pHT3MIETHE
TSR /T 2 BTS2 0 FsERE, R
x Cad2%, P8l% L v, BIMEEM Ca X
RMFEOEN L D RREAEERL T 5.
Pbn b, MUERIIBRS, AskEs A
v, AR X E cAEic, ROTELIER
8. :

0. % #®

M Ca @ —EXEHE & AHNICHEEL T
FAEL, THEIERIGEMETS Y, MoK
Sk Ca AF v UTHFEL, ThRRMNEE
MesZ lid, BS TR vbhd e
5ChB. ZOAF Lz Ca &%, A
M b BEOHBLOELD, T OE&EEE
FAETHEIIEL BTN, BITES,

BAHRERE FE L L ZL OWERHRES

Twb.

Mc Lean and Hastings!®1® & i O f§HL R
FEvATRERCYL - T, ZOMBEE AR
DL L. 2L THMEROERLE Ca &
WA KEA L, MR EERARRILT 2
- & #3298 L, Ca-Proteinate © HEEEE,
pKcaprot fEX HHI L T 5.

Wi, =i & Fifs LT Lavietesh2 &8 13 keRkE
TR MRS N BERRE L CIRIMNA

fios@e2EL, Speglerdd &1, WE[#
Y7 X BEETIEEE T, Nicholas&E560N
3, Ak ->THELT, BIMNERETSF

BEFREL TS, 2 RF100~200mmHg

BEOETEEEZT->Tw3R, bodRKEw
ExfHvzobdbs. B, ThboFEE,
— R EH R R EE ML L, ZOEE
B2 EL, RROEEEHEET 50055 T
Bisv. BEZ2»0 50T, /REICX5E
EoEEL L Ax<, Kirkand King® &% 0%
CINED FEkE AL 72 & B, 3 Greenberg
and Gunther'®i%, 7Kgk % WRBI4 v 7 TBT,
BEZ/ED, Z0KEOEETRMEEETT -
YL Twa. Lrl, »L LTELRLE
FIRAEIEY: Ca 0% OEE, FlMEBRvT,
pH RWEL & s WEIEHS LT 50T,
INOHERAOHZERE TRTHBRE .
#3F Rehberg!”, Latner and Slack!® X (f
Metzner'® #213, = & ABCHEOCNERBL
TeRABEEEEEL, TOBEHEL T
505, T OEWFENRH, o i emyE oR
SHBMIC Y 22 & 5 e owT, falh b BEER
ZLL, BRECHTLLELAETOLITH
5. BHEOBEL LEEROHERE, ESLT
OMEFREEERF ET A CEEDLVE O
EEL, BlEVHRLZETER THB X e
FLiz. _
COHEBRTIEBREL LT, BkvoBESk
ww 7y vEETRIVELS, HRB I TRL
Thiz. U URBRFEROE TRk, 1B
BESPAL PP & &, FEEOMLE
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LHEOKRE D LEQBET, HBEL 5L

B o7z, LKz e £4 VELHCRL 7
Ko, IBBERZCR, BOBLBLHARKOR
R EIBE L 2.
TOEOBLELBHSLIC o\ Ti, Hopkins
et al20yx Ca 2% 20mg2 DL Eic2 5 &, IBHK
FUEMEREZEL (ETL, Oz RN
BHd Co BELIRL, Thia&bl, T ok
REEC DL, BALEAL T Calisis
MEELDORAH EHEL Tw5. HEZKE

FEJEIz X % Lavietes? o 5z HwTED, #-

BESvr 7y vEBCTES. HEE, 20
Wige, AERsMEBRME Ca 3mys Ca o,
65~T5% % ED B LD -

% 7= Rehberg!® o [RAHESE B & v 72
Grandjean2D i3, JEEE L Tym 7 7y ¥ &M
VT B2, ERILEOERICR W T, Na,
Kise4ic BB 25, HHE30%,
Ca i33950% BB ENT LB T 3.

EHORME, IEPEEREoRMBETE
COWTERRES, BOBLELIROEL
WHIRE 2 m P VRS O, WEREEEE IR
FHRBET 3 &, EACEESH, BLELEE
By, SO ERLEORLEBLRRKEIDTF
DORES LT - RHERBHECESCLOTR
e e PRENS.

< Ffic7s » T, Prasad and Flink? B (r
Toribara et al.2d) T mn 7 7 VEX BT, #
DRRAMREE Ty, M¥ER Ca OWRET,
pH LB ORRE O E L LB L Tv5. [R
PHRIBEBE I ELHOL D LR - T B, &
DHEFBT % 5 TIRAMTSH 5. Prasad and
Flink?® @ Fix, EBEALEE 3207/ v—7
S, H1lRnErRANCaEL b0,
#wo2x pHEFAG Lk 720D, E3I DTN
—~ 7%, BB 5% CO:+952% O: DR
EH ATHEEEMIEE A TERET - T
w5, FxORMEEE Ca o Ca T3
 OFHEE, BlOr~7E533%, B2
5294, B3 DI N —~TF Tk 653% &5 LEE
7L Tv5b. A Toribara et al.2dix, FE#EA

BRAMEEEE Ca © 2% O FHHfEE 36°C T 65.9%,
10°C © 75.2% %7 L T35, ZOEERTS
TiBERTIC 5% CO:+95% O: DIRA W # Till.
EEPESERELOTHS. :

FHORMIEORSEEE Ca 0% 0FHlE
X, 37°C ©52%, IR TH56% T, Prasad and
Flink® 0o 508 1 RUE2 05 v — T ofE e
LT 5. o NERIMEBME Ca 0223,

429%C, BEOHICHATHR I E-. Z0&
o TiE, FEHoHFkTE, 1) miEo pH

R, BENCBENTLDORT, COF ARE
BUAV. 2R TS M -yE pH X 0 &
SE. 2) BAMEEORERS, 3T°CTibh
b, BRIV L, BEEKRD. 3) A
IREEER, EER e 7y vEMAY, FHIE
anFFvErHvE. 20AETHLPLEN
. UL, ThERS ICE, FHONLTE
2T OEROFIR, Drv-o THEERR

v SBOBEIRLETH S .

W xBEEFAL L LT, BOJIRRABT SR
83838 78, Prasad and Flink2®’, Toribara et
al2) BUBFEE T X - THERENW DT TH
%05, Hi2#HiEiciiREie L T Cellophane
tubez HVCTEDY, Zo&AE, FAbd 30,
BENCIEE BET 5 2 BB TR,
T U TR O EITBRA NN R
Lirs ki, BRITHS. S, MEORR
B BT 5481, 5% C0:4+95% C: 7

AREVTIIEEPEEE, BEENDILEL

STHRMEET V32, LI OB FEEE
BT - T, SPC KB IabE, mED
pCO: X E¥icEE Y, pHRFLIETT %
ETHB. 5 ThE, miEo pH X, B
Bleh—micisni- s aEzii#e L Bbh
5. UbkoBEX Yy, FEEZ, REFH, pH
FWhiiz > TC, MOBMEREX Y ELTIT
BB EETZLOLEILNS.

NE O #®

1) mAFLEmEORBIHML 2, BolE
FIAU =2 ARS8 B sEE 2 B L .
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2) MEERMmYE O IEBICE U 7= BRAEBL & i
HL, BEHRBEKROSZ I ERPEEZTSRD
3, Az o FA VR OELTHE-T20D
B, METHIBERT 7=, RLZofkan
CFA VBB, ERCnEREAEET S L,
OB LB LEET. B, NISLEED
HMeESoBEXE2 5T 5. o SeB&ELT,
aw FA RS 2, Fh b SRR o
HEE AL 0N, WU TH3 2 & BNHEL .

3) AEE & BFEE v, ERARECo W
- TERAO 37°C TRIMBEER T, o
M5 A EE R 0 BRAMR BT 43 ORI YE IR IS i
T 5% 0FEERZ, RET, Ca »56%,
P»3942;, Cl 23101% <& v, 37°C ©i%, Ca
#352%, PHT5%TH iz, )

IEFAILFEIC 2w T, 37°C CTRIMEEL
TeRER T, Ca 2M2%, Pui8leTh - 1.

MERDICOE R, KBS 5 R & mRE
2 - e BRI F RS — BRI, O b 5@l H
LVEFET.
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Summary

An attempt was made to devise a new type of metallic ultrafiltration apparatus sui-
table for biological materials, which made use of centrifugal force as filtration pressure
(Fig. 1 and 2). A filter membrane was fixed with a perforated metallic disk between the
upper and middle segments of the apparatus. About 5 or less ml of the sample to be
anaerobically filtered was put in the upper segment under a thick layer of liquid paraffin.

Filtration pressure could be controlled by changing the rate of rotation of the centri-
fuge and the depth of the liquid column in the upper segment.

Using canine serum as a sample to be filtered, a variety of semipermeable membranes
were tested as filter membranes. Concerning the amount of the protein free filtrate obta-
ined, the Japanese paper-collodion membrane was found to be the most efficient one, as
far as we examined, the yield of the filtrate amounting 1.0 to 1.5 ml at 3000 R.P.M. for 60
minutes. This membrane was prepared as follows : a piece of thin Japanese paper soaked
in a 3 per cent collodion solution was dried in the room air for about 10 minutes before
putting into water. This membrane, however, was found to have a disadvantage in reta-
ining in some measure phosphate ion selectively even in the filtration of inorganic pho-
sphate solution (Tables 1 and 2). This inconvenience could be completely avoided by using
collodion membrane prepared on a plane glass surface, though in this case the yield of
the filtrate suffered a slight decrase (Table 4).

By using this apparatus with the collodion membrane, the percentage of the ultrafil-
trable part to the total amount of each Ca, P and Cl in canine and human sera was me-
asured and the following average values were obtained. Canine serum : Ca 562, P 9494
and Cl 101% at room temperature and Ca 52% and P 76% at 37°C. Human serum: Ca
42% and P 81% at 37°C (Tables 5 and 6).

(The 1 st Department of Physiology, School of Medicire, Kinazawa University)
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DERORIBBHEHLL Y 4T 3 pH
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Effects of pH and Sodium Citrate on the
Ultrafiltrable Calcium in Serum.

¥ 3 H == B (Kassu-Yukinori) *

BONEFBU -, MERRMEEREOE
FW iz oh AL 2, ERLERORSE
i Ca WL I 2V TiE, BhlcgED Uiz,

A Z 0EBE AT, RiyEo pH %
Bz B8, ROMBERE * KiEcinz T
DEABEZ T, 20BN EET Ca B0
e o TOWERBEERET 5.

pH @ 8 i< 5 T X, Hopkins et al.?,
Prasad and Flink®, R Toribara et al. &
%, FRAMEBIEERMES pH & —~RBICEFHE LB 5%
BrAvTvw30T, BRtoMBIBRSL
Tv 5. FEEEIC5% CO:, ¥ A D0@ERIT X -
T pH % Z{t& ¥ T 5%, Hopkins et al?
i, BROTABY #ixT pH 2252 &
LT - T s, LRI OERE T IR
WD pH & —E I HERR Uk A7 IR E &
v, PHOEEBZEHRL TV 350088, I
THRERMUTOTHEEIBT V.

MR 2 % C, % OfRIEEY: Ca ok

THHER RERER, ko5 BHTHD
iz, B, HMGERIE Ca LEBuaWEtEY,
THEEEMETS 5. U MFRERE & s in
5L, BEHEIEESL Twiz Ca bIEREL T
tutEz Ca g8(ba¥iciEiTL, itk Ca i
¥ Ca CHT 2% EIWRTHb0ETHEH
5. ThRFEEY AL & T 5ENTObAE.
Stewart and Percival®, Hastings et al®, &
U Duckworth and Godden? Z£%, [iUF5 12 HFEER
BeimaT, toRELEIRLTV3.

.2 B / %
A, mERRSNEEY Ca (CHT S pH OHE

¥ SR KLELIE |
CRAIS34 1 A20H 24

FOBREINR D & K ERIIET & o) R EHEHT
150ml oMK &L, WEI~Z 7 1 ¥ Fic
B CEESEMBELE-. ol 10ml
U, 1) 0.1 BeiEak 2.0ml, 2) 0.1 HzEk
B2 1.0ml+7x1.0ml, 3) 7k 2.0ml, 4) 0.13 =
WREEY — V& 1.0ml+7K 1.0mi, 5) 0.1 FEg:
By — ¥ 20ml 0 5@V cinz T, MBI
PHOE: - -MEE2FHE L=, 20 pH 2%
E T DA 2B R ORERY — ¥ OEIR
i, BEIERCHFEELTWT, Thbomm
CX - TR ARVEYBRT 2LEN R &
k5. ZOoBECPHEZ, L7605 590K
(gL 7z. pHdWTERTHRIEL . B
SEBEE DT ®RED U lkRic, I o T
DELBLODRVanFxX vORMOIELR
bOEFERL, BRIMNBETBRAOER Y
FEREELZEE Z LEoRicAhT 37°C ©
fToniz. WIBK L LT R0 5ml % JEiE
RO L AN, & 3cm OEX CkKEIAT
74 VEBCT, HREMCRAIEAEZTO HRic
U7z, Ca RUMEHEBRE oBlEs:, Wicz
O T BB OIS E ORIE, BEokg
BHEEOMIEST, LEhcHED Lt LEfET
b5.

B. miEhRIMNEIRM Calldd D8 Y —2 D
=43

ADBE& AR I X - THEZROM
% 10ml O—RFNcH L, KABEERICLR
HobgERY — ¥k 1L.Oml iz, RAEEEZTT -
7o, JREEL, BIRROG 3TC CRIHEERTL
hieZ &, AWMENRT 7 4 vEEIC X > THER
M BERTbR 22 L E13, ADSE LA
Thb. CavERBEOHRE, BEMELSEL
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{fibhiz. pH bEFEBRCEES NI % 4c
7, —RFIOMEx oRBOMIc kX nEE |

Eah iz, 30

AR, HBEREBILE RICERET 5 .
o, TaRy kv SEACE. MR S
R T s EROBICE, oAy s o e
FUFOEERE - T, BbfAbrolk 20 ]m
HAMEEL, W Ca BOMKT 5HM e

W, M3 Ca BEEPIFET 2 EHERED 50 55 4o 45 70 75 30 35 70 g5 pH
BT, Wi DEBTI T Ay 5 Fig. - 1. Effect of pH on ultrafiltrable Ca in serum.
BHebhRY. BEvY=— AR ERBCEY PR Ca &£, pH 2 LAT 2L,
LY, TARyx v IORBICH o, Th RSB Ca LETFT AL ERL TV 5.
HRIEOE, ZOTETH 5%, ERELEYE pH L% 6.0 25 9.0E T T 5 &, BRIE

LU Ca g&EEH5H
=

T AR .
W, ToOPHEXELRVWRDENRVD,
DREBRMR DT, RIETH%.

I.% B B &
A pH O
SHIOEBENEE|E Y 37°C THbhiz. *
D 37°C TRIMBEATH N I b HlORBRRK
# % Table 1127”3 . pH #BMMERIcH 5 &,

Table 1.

Comgositions of the ultrafiltrates obtained by the centri-
fugal ultrafiltration of dog serum of various pHs at 37°C.

=
Serun Ce é 2 P é: o
rotelr
o & uiere- | 43 vie-| 43 | %
Serum | rilt 58 Serum | f1lt. g &
(37°C) {Initial —> rate 88 rate 34 é‘;
B S i T e b il I
A 598 | 47 47 | 4o 3 76 X3 7.7 g5 | 214
] é.70 7 £7 mwe s 7 ¢ 723 7 2.26
IN 72 |47 e | e | a3 | ar 9 22 ¢ | 229
8.8 €7 67 o 24 3/ 8¢ 722 24 244
] 263 | e1 & | we 27 25 24 22 24 2.5%
] 74 | 58 72 | 1o d.0 73 7.0 124 87 2.20
2 rxts 56 22 1.0 6% 58 70 134 24 2.2/
27 | s 1o 7.0
o3 | 56 24 "o 43 37 20 £2 23 2.3
24l | &6 L1 1o 2.6 24 7.0 3 7é 246
4 13 1858 22 104 rsd 7% 27 X 224 2.40
‘ é70 | $6 [1s 104 7 64 37 EX) 3 2.02
I§| 252 {eb . gd2 | s0a | oss 53 37 3a 7 | 203
E 228 | 8¢ 10.8 37
873 | &b & 10.4 22 T3/ 27 3./ 24 ;.26
2% |5t 63 w3 24 7% 56 @3 77 2.3/
647 | &d 6 "3 2/ 63 £é &/ 73 2.22
V¢ 27 L1 2 | 3 | 89 52 &6 e | 27 | 201
k &2/ | &t a/ "3 £2 “6 £8 «$ g 2.10
& | st 47 w3 2.6 32 &6 %8 2o 2.32
4 dof o r73 " 27 78 éo 23 72 2.0/
49/ $o0 .t 60
1858 260 | 0 43 | sis &3 4@ | 4o %3 72 2.22
9 .20 $0 62 it «! 37 6o 42 70 2.32
269 so 66| t1.4 33 Jo 6.0 42 72 2.38

* Combined factor was calculated from the equation
represented by Van Slyke et al.
Membranes used : collodion membranes. Rate of
- centrifuging : 2500~3000 R. P. M. Duratlon of cen-
trifuging : 60~20 minutes.

B Ca O%BMmTE Ca w583 5 %1:30% Rtk >
580%iEL BT B,

RS ORIMEEM: 21, A0 TRLEL
L7 37°C T OIER{E O FEB0%REE ICE L
fEERLTv3

Mc Lean and Hastings® #% pKcaprot 8 % 5L
H U 7= Fkictil - ©, BEfRicEE OB LER
2 5 pKeaprot #HML TH 2. T O{E %
Table 1 ORHEOITICEER L 7= & O AT
pHEPATOESHE I 22 Th - 72.
OEEEOFETER R TR 5

pH & BA-RENM: Ca o Ca o+ 2%
PBEREERicEbT L, Fig. 1o e 3.
2Oz, B e 37°C R R85
BROBREERL T 28, 20 pHEHTER
WiE v 37°C oFEMSRBRAREE Ca bl n
> Twv%. L LHEcERERERT. 2hi
v, pH1 oz >wT, & Ca ¥ 3R
SHEEYE Ca 0% 0ET 284k, B/
HRCHET 3 &, RIRTIRPEK—13%, 37°C
TN -17% &1 5.

B. MigBOME

8 FloFR s, RRAY 37°C Tfibhiz.
Table 2%, ZoFko 37°C CEMEBES Tz
S5HORETSH B, RILFEHT 5B E O
6BV OMiFcoE, ZOREKELER KT
BRNGEEDIE N, mU/LTEDLENTVS.
pHiZ 2w Tix, A—RFIOMETIIFHA L

DKCaProt»
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Table 2.
Comrgositions of the ultrafiltrates obtained by the
centrifugal ultrafiltration of dog serum added
sodium citrate at 37°C.

i
B
i

ca X1 3 -

Sodtun ie s
citrate PH Ultra- | S7 Ultra. A
concen= Serum [f£1lte EX Serum | Filt. EX]
tration (37°C) rate % rate 53
(g ) 08l ) [Pyl W Kmghogtial(mgfugmol] T

o 763 130 &1 37 42 Y] 77

[ 0.3l 762 3.0 X3 £ “3 4/ 3
! 1.58 zé4 | s20 7.3 40 “r 43 70
210 7267 130 16 7% «® £o 104

4«48 762 3.0 7.2 5. [24 (24 jo0

S50 728 130 12 36 24 o 104

o 249 2.6 6.3 o @7 4o ot

0.3/ 25t 12.6 € &2 «7 %3 72

2 186 20 | 126 21 72 7 45 %6
210 250 126 2.5 78 “7 42 27

485 28/ 2.6 100 79 “7 %8 26

18550 254 126 "2 &7 +7 @5 ¢

o 75% 1.7 5o «3 &8 E24 27

0.3/ 263 " o7 “9 £ 4“5 22

3 158 282 "t 23 62 &£ £3 76
sro | 256 " 24 72 5c &3 ré

7.28 287 " 9.3 4 £ &f 190

1580 257 g 7 23 £85 &6 102

4 787 2.3 (253 2 2.9 33 27

0.3/ 761 2.3 22 7 P 24 E24

4 758 764 2.3 N 3.9

w68 77 | 23 24 62 3.8 24 37

278 765 12,3 1.0 29 3.2 2.7 03

18580 7.68 2.3 no 29 3.9 %7 109
o 247 e 68 3 3.9 2.9 72"

0.3/ 7249 e 22 sl | a9 24 7

$ 185 750 ”"e 2.3 70 E3 2.9 74
iy 28% "2 7.3 79 2.9 23 28

z75 7287 "3 102 27 39 3.3 P

/850 25 | 1.8 208" 27 27 3.6 22

Membranes used : Collodion membranes. Rate

of centrifuging : 2000~3400 R. P. M. Duration

of centrifuging : 60 minutes.
VWEZRTR, MRy -/ oREOR R
VWEO pHERARFIZE U T, #oMk 0K
TFVEEL - Tv 3. ‘

MR OBER ERT o0 T, BE%D%JF&
i Ca oF XML, 37°C Tz b 2IiET
3, HMEROIEEER TmM/L 55 &, 0
RARERE: Ca oR iz —EEICET 28 Rx
5. TOTLED - LHLMCT B RITHMGER
P LRAERYE Ca o Ca T 5% D
BERERicLieb 0, Fig 2 Thas. Z0

s L
e 20 10.0

Fig. 2. Effect of addition of citrate on ultrafiltrable Ca in serum. i1

.
M Sodium. ci
50 =y So ale.

MomT, $#EtEbLEZb0R, BHORY
Ca & (CaCla¥R) HbgERE 2z, &Ll
iR Ca shie¥ns, BB TH 2L %
AT TFHEERORETHS. ZORM»L. I
R OMIMERIRRE 28 TmM/ L BEL L T, Ca
ERE DR Ca $5baY, EVbIRI-EEME:
Ca bt L CTHETHZZEAHBETSHS. AL,
1 37°C TR T s Ca 0152513 FERAHE
WBHETH B, Fig. 2 o SRR THIV - ki ke
AfE DR IRIERER Y, RRTT - TEZRE
ThH 5. BEOHBBEOELENOTTIX, 37C
OHBE X VBAREREE Ca 0% 75 T &R

5.

Table 2 iz~ T, SEEEE ORMNIEREMEL R
THIT, T ORMERECHT 5% 2HL T
FRLED, MRBOBEREARTSE, Z0%
L EHL, 2tz 100% fiic7e s T 3. B
BOERTIE, T OEORMEBIEZE, 37°C
DLOX VEROBES—EZE L. 2ok
CowTix, ZEROFTHUHE 2.

0. = =7

A. pH O848
PERL < OB N TR
Ca iz 2> THIEZEL T 528,

B ORA-RERE:
%< ¥ pH #—

IR LBCEBF BT 5. HEOEE

BRBUCK & 70 3 ETD 5 0%, pH ORED
AREECERTHMBPL v EEL2bn 5.
M¥ED pH &, & Calc ¥ % RIMEEY: Ca
D% L OBRRICOWT, EFERROMIEEZ B
THERE L 724 L hiE, pH1 o
KU RIBTI13%, 37°C Tixl7%
W4T 5. Toribara et al.® 13, Al
o T pHO.1 o fnic L, 1.5~
25% DWW % T v 3. Mc Lean
and Hastings® 3 A& o Ca™ izow
T dCa/dpH=—0.36mM %48 T \ 3
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Summary

The effects of pH and sodium citrate on the percentage of ultrafiltrable calcium (uf.
Ca) to the total calcium in canine serum were studied by using the centrifugal ultrafiltra-
tion apparatus reported in the previous paper. The results obtained were summarized as
follows : , . .

1) The relations between the percentage of uf. Ca and the serum pH were presented
in Table 1 and Fig. 1, the serum pH being varied in the range of 6.0 to 9.0 by adding 0.1
N HCI or 01N Na2C03.

From these results, the decrease in the percentage of uf..Ca per unit increase in pH
of serum was found to be 13 per cent at the room temperature and 17 per cent at 37°C.

The. dissociation index of calcium proteinate, pKcaprot, was calculated from the data
_shown in Table 1 following the formula given by Mc Lean and Hastings, and was esti-
mated at, on the average, 2.2 in the physiological range of serum pH (Table 1). This
figure agreed well with that obtained by Mc Lean and Hastings on human serum at 25°C.

2) The fact that the addition of sodium citrate to serum caused an increase in per-
centage of uf. Ca in serum, suggested the transformation of Ca from colloidal protein
combined Ca to ultrafiltrable calcium citrate complex. As seen in Fig. 2, however, in
spite of the excessive addition of sodium citrate, about 15 per cent of the total calcium
of serum at 37°C remained non-ultrafiltrable. This fact may indicate that this non-ultra-
filtrable Ca seems to have been in a stable colloidal state having no combination with
calcium proteinate.

Calcium and phosphate in serum, both being partly non-ultrafiltrable in normal serum,
increased their ultrafiltrabilities by the addition of sodium citrate. This finding suggests
that phosphate in normal serum is partly in reversible combination with calcium proteinate
or calcium phosphate formed by supersaturation in serum is protected by protein from
precipitation.

(The 1st Department of Physiology, School of Medicine, Kanazawa Universily)
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Simultaneous leading by concentric needle electrode
and septal method.
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vTable 1.

Comparison of rates of led B. F. T. frequenices
by coaxal electrode and septal method

diameter of diameter of coaxal septal.
outer electrode center electrode electrode/ method
1.3mm 0.08mm 0.345
0.9 0.08 0.313-
0.7 0.08 0.294
0.5 - .08 0.270

3rd column indicates ratios of frequency recorded
by coaxal electrode and the septal method.
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Table 2.

. Comparison of rates of led B. F. T. frequencies by

intraseptal and septal method

breadth  intraseptal/septal method shown/septal
of electrode  method /method  in Fig. 2, B /method
0.08mm - 0.57 0.22
0.25 0.61 - 033
0.50 : 0.62 0.43
1.00 0.81 0.51
2.00 0.89 0.74
3.0 0.94 0.77
6.00 - 09 e

2nd column indicates ratios of frequency recorded
by intraseptal method and the septal one.

3rd column indicates ratios of frequency recorded
by the septum shown in Fig. 2, B. and the dommon
septal method.
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Fig. 5.
The effect of a central earth electrode in stereoscopic
leading intraseptal method.
Hatched area shows the portion can be led simulta-
neously by 2 electrodes.
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The records by changing in breadth of the central earth electrode

in stereoscopic leading intraseptal method.

Upper : central earth electrode 0.5mm ; many action units are L.

led in both leadin gs simultaneously.
Middle :
units which are recorded simultaneously or not.
Lower
units registered simultaneously.

central earth electrode 1mm ; there are seen action

BFT oI5BT oBE L At & h
—HEOFRFIO HHLY B EHic ilizh
FITIZTIRE OERELA
DRBEOEFIC > THEL .
=i 20°C °/KiRL 20°C @ Bie-
dermann KJEF ICBETHE AN 5

: central earth electrode 1.5mm ; there are few action



IEE— RIS ZBBNELLA ¥ 7 A RO G5HT (LARNRBENERE) k2w T

L, HbCHHEEIEE B 5. 0%
AE 1 AOFEIEMIZ DO T ABEL T
B5E, Rk 3~4c.ps OBRBINGKE &R
ELTws. 2L TZ0HAHLE0L v
NABEPN 12¢c.p.s Th 55, ¥ 3~4 @
DIEENERAL AR x 4 EERIGERERE
LT 2HAHERILES.

BHEFECRK e, BEIgEK
ONTHEED AL v IV ABEITEL LY,
10388 12 1k HE 0B A T 55c.p.s T E
3. AL ORO BB OBERTRA &R
EEU 3~4c.p.s TH Y, > CIFEIEM D
B3 #I15~20{E I BN L Tv 5 2 & S
¥oHhES. Zhiafii Ca (EAARE L Ftic
BARONHLGREL T, BEE?SDObh
FRREOBREL R 3R THBLELDN
3. ARL T 1 EOEBEEMIC 2T Ca 18
RABEH AN TS, BBREHE Y
BOhwItb@T-d b T I,

PEDER I RAEIC R TR 1 e R DL
BaERT 5. 2L T2 ORISR OGS
TERAHEETHEBL Tvw5 &, ®3 LEDORE
BB 2 W S TEEL R SR T B I92053 AR
BLRE SOBEHEMET LR SRR
oo TEIET S, ZoHEEEMEECLOTH
0T Th 7. > TR HLEBELLZLOR
FLEIEL, #y»OEEBILIAD LBV, &<

discharge interval

- discharge interval

FTREL TS, L LEikke—RZR3IR

b, EWZEBERTE>—EL 2# llokwC
LLREROBEY Th B . 4F > TEEMRICIE~20
BOBALAIEEIL Tz b o, *oEEER
I RBCBEP LTI 0T SB.

- PRI EIR 20°C, JKiR 20°C ofE#RERIC R
FBHBENCOWTTH B4, T OB
BHOBEPRLTVWIRECI VELLERSN
LHRIMOBEREI L B 5F Ty,
HokiRg 10°C ETFE LD 5 &, Haik
DA VTN AFERIFECETTS. £LT
Z 0BG O B—JEEIEA © FHEEEE L 05~
10c.p.sBEICRS. —FXKEE 25°~30°C
CED THHLEOMERETTS. LrLz

337
Sec
06 .
MWV\ e
04 )
02 |
50 100
L4
0 discharge number
Sec
1.6 —
14 -
1.2 /\\/\L/’
N e
0.l -
005~
ool | s

0 discharge number
Table 3. Interval diagram of BFT action unit.
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Summary

In order to measure the frequency of an action unit in the whole muscle induced in
fibrillary twitching by any procedure, for example by Biedermann solution, there has been
demanded a suitable method. Under suggestion of prof. Ito, the author has been engaged
in this device and finally deviced a new method named stereoscopic intraseptal by Ito, by
improving on a intraseptal method, after several trials. Together with description of the
course of improvement, data of the measurement of the frequency of BFT in respect with
the action unit in the whole muscle have been reported in this paper.

Material : The sartorius muscle of the toad. -

Sugi’s septal method was used as the standard, by which, every impulse could be lead
and counted or registered on passing the septum.

1. With concentric needle electrodes in the routine work, leading rate (the rate of led
impulses to the whole leading) was 1/3, but still too many to separate the impulses in
respect with the single FT unit.

2. With various intraseptal electrodes, the leading rate was 80~90 percent, but fixa-
tion of muscle was easier than by method I.

3. Intraseptal both different and earth electrodes within. In case of a different elect-
rode 0.08mm. at the middle of the septum and 2 earth terminalls apart from the different
by 0.5mm., leading rate was 20 percent, becoming somewhat easier to trace activities of
the action unit. - »

4. Steroscopic intraseptal method.

This is a doubled system of the former, the septum including 5 electrodes in the follo-
wing order, earth, Ist different, earth, 2nd different, and earth. By this method each im-
pulse series of each single unit could can be traced by corresponding two records. By
changing breadth of the central earth it is able to adjust in accordance with numbers of
units activated.

5. The activity of the action unit driven in BFT was fairly rhythmic and its fre-
quency was 2 to 8c.p.s. but in the whole muscle it seemed irregular and at random, for
it was summed up in respect with the whole units activated.

(2nd Department of Physiology, School of Medicine, Nagoya University) -
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5, REHOREIRICAHTAICEEL D 1T 3.

16. tHEE—-HE ¥ . MESHE KKS2
4:H) o

WRHELHEN (K0 3) BlCEkEuwgrss
DEE

B O R BRIAR AN R R BuE T BT pi v Tl
——Jﬂﬁ i Hering-Breuer’s reflex 2341 51TV % 2%,
JNE BB - Gesell BEOREE XL LKL T
v, HEEZZOREBLPICT BE, KOE
BREfT - 2.

ERTE  iTREABREEOBREG LA
#, =0 EMG /i - R Us—E
BHEMNER. WU OF Yy r— 2258 h=
=~ VEBUMCER, 100cc E5BTIORE
RS HRERNEZELsTokE, £6—5
DOKMIET 20cc FEHBRE K=/ 2— & —%
Jz. HPREREA £60mmH0 QW TH Y,
BREZE(EBEA 20mmH0 LI & Uiz,
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1. FRNERtEsEo LR

i) MiRELEFARE, REL, BAGHRER
MR, FEHREIHRT.

i) FPRETRER, WREL, BAGHRER
B, TRAHRERRET.

2. RiMNEERCEAORR %L

MEEHRCRDI B EEHRE O, F
EfchmERTbh 3BEEY. REREEED
BELBEMTRbh 3 RN,

3. EMIRE AT B (L

FERE & REFOBRERMO LB TRIE.

4. REZEOBHR

SEBEOELE DL - TRIET 5.

5. BIRRANERE(L & OB

FE LA CrEREoEm, EHIKERE, ETE
THEEED, WRRE .

R —BE PR, &R, FRGILOWER
B HBERL.

6. KEWETMIC X 58k

Pz X Y EEROMREIGIEIHES, BCREET
MR HRE M.

7. EEESHSORR

MRERLD FtBERFBREEET 3 &, &,
REFERCRET 508, MERBTATENHO®
WOBE»HHET 5.

11. A&ERB/R GLREER) - B B (m#HHR
k)

FEEEME U RAFEELOREHICONT
ATEOEBHERZFE TN, TELBLYH
HL, WEE BRI -,
FUBBIERMOHBET, LRBEHITOME
2£0.5mm, $RHEEHE L=, 15610 ATFEiIC2
WOER, BUBARERER 2~6 B, 7
B LT, MIR10, 7, 6, 5AADLDE 1
BTh 5.
TEERLVAEL 288, HREBRA
y BBA LT A v X Y INEEZRSETHMA
ZOWRBLEAD LNV, FETHTIE, BAD
BEOWHEIERWCRET S, X, KELZED
BROHELH DN, Skl LT0%IKE L RE
U7z, THIEFEIZSNC FEER CRRERT
AMERL, FETEHTEGETSH B, TR EH
EREABREBEAL TV A D THAS ).

YR 6 1 B OF—FIT, HHE, S EB0%
e > THEOE(LE R, BEBMLITFET
BT, HRDEFEEE Y FEL . HHRR
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CHEHARBERADHEL, HREBR AT viLH
FHERELEC. SERERT 5 oNKERE
HEy, 1EOERKCH L CRERERSEE
CRET D, COBTERRCICAL ) FET
5L, BERBRALAD D, EBIIICAS
LREEENCRET 3. L THRE T2
HTaE, THERTAIREPRELIHET 5.
PEET3ic, AFETHROEHERIETHE
e AAREERZRT. WbHOBEKICS
PHEFL CHERERSBENCEDbhS. BHO
Ses SRR IR IAR IO T, KRB BE D
45, o1 EQNMECHEYET S, Ex O
WRIEE A TR CERL EHEETS. Th
BEMEROKSCEBRERT DI, BY
FEiCR b HER (Bozler, FHE) AT
FepeTE, BEE, SENCEEe, MESh
RERTHBEBDRS.

18. BOAARS (KBRHISLAS 1 4£H)
Procaine End-plate Potential QM E(C DWW T
Procaine AR EABROMERERER TS
LRk mbh T34, Procaine DfERIic>E
i B B 4 AR T OBREER bh B IR
(e.p.p) DETHR, EED 7 7 VIFATRALBRD
LOLIEERY, B0kl zhiciREESE
2 OWERF I hump OFT3HTHB. ZOK
7 EMED e.p. p iz2T X Coppée (1943) 235
BOEWEATCRACTEREL Y 2FERELT
WHEDTHY, TDENPBT S L Procaine e.p. p
OWBEE LR T 5FIH S EE RN 2 R
OHBMEET LB, Fviziphiiko g T
HEXT, BEEOF~ Procaine #RE&ALTEL
NEERASER. EROFEHEIROBEY T 5.
1. Procaine e.p.p OZERMIKEE
2. MO BEEMEELIEIHBRITADN
%32 B
3. Procaine e.p.p DKE & & hump DREE
& OBR
(2) DERRITHVT, Procaine e.p.p DO
BOREREBMLORES L ELFIOBEREET
%35, hump OZFhiE 2w Tikie L ABOBERSS
BENBTERGY, TOERIMOBILERD
ep.p LAUEEDO LD THBICKL, hump O
FRrhE2oDPUBR L THLOTHIEN

N

E -

343

PoHpis -k, ZOERFERT (3) OHOH
% % D% hump RFHRHED local respense {Z B3R
FTHZEEEbEER, ThOATRHERER
ELRETZ0T, SBLECTRIET LR
BhHoLE2bhB. X Procaine fERTIRAW
TEANOBESBIC KIS L T local response 23442
EhBEVHIETHIE, MEIER—RNR
BREZBILFHKL D,

19. Erhopih - EakEk - BR R (RR#E1
AR - FEER (UPEXRETEE)

TEs4E8 0 strychnine neurconography [C &
SHRE

FHREAEIC X - C Tunturi 2338 & L 2 RO
BREBEIL, £H5FHICRT 5 EERN Ok
#54& % strychnine neuronography iz & - TR
4 % B fycMiddle ecto-sylvian{MES), Posterior
ecto-sylvian (PES), Anterior ecto-sylvian (AES)
gyrus I strychnine % BFTHIICEA L, €OHER
B b “strychnine spike” 5, T bOMH
E, ¥ic Third area Z0ficsx 3 2RSS
OHELZOBSERF L 2.

strychnine neuronography® {%%0‘1@ & DER
&M X o T L “strychnine spike” DfRER
BE B ICEBENOBMEE A ORBRERKRTH L0
TS, “strychnine spike” ZERBHZBEIK
BEENESORELAD TI v EEEL TER
B EHEL . AS

1) MES 2 & ix F{il PES o FEL RO FEM
AESITH T 25482 -, AESIER L TIEMES
DBRHICEZBRCERETR LR, TOHERE
AES 73 Low frequency O ARIGT S LI
HLAHKT 5.

2) PES @ L33 513 PESTHIBic i 5 A
ERDOHRTH - 7285, TEE» 51 PES
A3% MES £ Bicx U TRVEEERL TR Y,
2 AES KLU TLHDEE. MLZEOERR
RN HE (MES) & RIEEHEE (PES)
LREH A EECEATAEERTR TN,
Z OEAEPESO THEMO R WMEREET.

3) AESH 5 1x MES£&# & Third area iy
LA ERDE .

4) E¥HROBEHBHFHOBLECOVTIERA
ORFITO A B FRERE B 203, BRRCE
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BDTEELRBRER T 5 HEFM IR Tk homo-
topic 72 B {% & 3kl heterotopic 7 BE{R % & DT EE
RSN EL bR, Z0AFSEOBERITED
RETHB.

0. BREW AP 14E)

HHEEBH/ 1/ (CRETEEOHRE

k¥ 7 = A FE % SIH U Ringer & ALiz/h
BEPIZE X, 5%C0:+95%0: DBEKTITE9
BRUEIFHIBOMICESRIAER 2 1 » vAIZ
KCl-% 7 A/ MNEBERAL, ERHEMEEHv
THIFANEM G L, FHORE L E X 3L
bhaBfeeBERL 7. HMEEE £ x - @ER
6~30CTdH 5.

1) BIEELL « R 7B E{E (17~18C)
PoREE T 5 L EBMAIEAL L, R - BIR
FEIC X B R 7BMOES LI TEN R
A ZIBEHEML TL 5. FR#E =<1 2B HE
EOBRLIMAT S, IS>SD 234 F~DEE
LEBIEL ZZTblock B EAHELHBH. £ T
MICIREEE BT 3 & SR 5 2%, 20°CH
BTl B EBHOIS»SD R 2 ~DEENEIE
U block 238 BRI 5. = QBRI X 5
LODOHRERIBMIZE B DX VL4 I block
L. BCRESEATZEHMBCLZb0E
54T block U, #EIC L3503y +7 ABA
ERTORERD. ALBERR TR A 278
RLOFEERE B { I - RBHE T LEFENRICE
&5, EEA « A3 7BAITEE 19°C i
OFBEROELYRT. MEERKOMTAET
AR VIZE > TR OFEGERD D BRI R
R4 7BMOBEES LY DBOFRELWELER
i} 5.

2) EEMS LR &R A e v HEHO
BERXOEEMS BT, Bridge BE% Hv
BNEREBL CEBRONAEBRE LT - 25
ETIMEBEORSE « 21 7KEE AR
EBCIVRGE L. ZoERcIIER 21
B YRREROREEE R IRRBRENFET S
EHY 5. '

3) RKEMWHE : BEET & RcBAE—~KIR
FI R U CREED R 1 7HBEEZUTET S
BEhd 5. ZOBRRKBICEEL REENRC X
IHMREEETEE, AE/ A v vENL CER)

& #®

74 e YCEIETEM L0 20 RIEHHEO B
MLRERRTELDBLOEEZBNRS.

2. TH B-BE B SEEAEE
ARMGOEERICHT IENROHE
E%Mﬁ%m;5mﬁwﬁ%Eﬁﬁmiﬁoﬁ

HRUEEOREL C RETENROEERRL

oA, MR MIE ERARIGE LT 2 BAAH

B EGB. ho AEHRERNCERshk

METVEEOWIC T B4 4 v BEEl OB ic
Q Btk 2 KB O VIR T FEMERMEICH T 5

YRS E S 8 (BESMECR L TR

KAOCEGRABBREZCEL ) kEhEN

REZBND.

demarcation potential & critical excitability

level: DHABED & iz 1 HSEO RBERE & 13 Blic

A—m% BiE L COREMFICEL T, X
VCLOOHRMCLD (BEEXDZH) LV bF
PRERER D 2 RAWERE . fV-HOB
AR OENEY R & ERFEMICET 588K
PRELPROEFTHAGR L HE > TLPLE
BEBALVEYRIMERES 2 5 5 ATREMEN
v fEo TMEE UTIHOBEFEFFICEE
ShaAZEBILHLI B EEZONS. FED
HERAERCRIFTZOMOBEEATE L TR

B X BEORRN R FEREOPIEML Y O A

v OBBNICE S BALAR S kT RN TS
FEROMEAEHEH Lich ) v a0 ZhE
ORI T 2 HBEREL D 20 TRRCLE
5. EOBRSHRO b & BRI E LY
BRAOD &I ABRLECAERGE, SLT
BHTRRECELTOEELEBLOTHDD, Z
D Z LT TR 5 BRI R
BB« REESE L FThSb00ERK
o o BRMRRRAER N 5 REARIRBOZ

- Bofbic, filEsE U THY2 L0 0BRRIERT

R AHEROEET > HERETOR VU
PEINCR & e RO 2@ E 5 58
CHERBORKRMRD BRECB D 5.

22. ABES -BH ¥ (SEXEH)
HE - ARFEHRBHOEROER (513
Action potential oscillograms % ¥z B0 Bl
Hi A 2 W4 % Ringers Solutiondr ®NaCl i
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BEOREEHRULER, (1)%EMEE A P12 Na
BEOHERNCOWTEHEN T LNELEEL,
DREOWIICEL TIEL LBkl AP & %5
TR DR, TREZEED AP 3bkEmE
M AP EEMiCEBENaIZTERA®R L, K&
B Na i iZIEFS . (hoBABEEoITX
Y% NaCl DBEZ0O 0D Hic L VR CHE
SNBZHTHB). oz & BFTRK « Bl RE AR
FROEED Balance {Txid 3 MEHMEENT D5 —
R NaoggEe U THEHERS. (2 #HE-K
BHEEO M4+ OMEHRMEICHEV I EEE Na o
BRI HOE, BEOREE Na 0BAICH
THEAMRED L OOHF R TEHRED DD L
D3 L DHEPICAPRBTRECHRZHTH S,
ORI~ i BET 5 FERMERICER
WTHE L ESBEORETHER, BEROR -
TIEERRME A b & 2R # 7 2 TR ARAER TR L 7243
B EBRHERA RO RN~ OIKBBHEEE BTk
THRDEEL BN NEEEIBIR B AR
CEDORBELT L b —B U W iEIC s - fz. 3K
7« TRERAERMERCEZ S 2) o
ORRFTE OB & Shic A BB LSO
%5 { DE&MFITH U T —f 10 e TR R iR o 5
HHRORMMEBEERCEHORESBRHEEL T
BOTRACHEEDESLOD1OTHE. —
BT » BIZRETHRE RO seesaw FHETICHL
T Cannon Oz &MWL B & OFERER
DOERPZE2 2MEMREEMUCEEL TS
BIEMZEILDDZLORD 5.

23. EAE— (KREALTE)
S BESO A RMESREOBEBSORE (B
BRI & ) .
ZRTHOBEICES LD THS. Wic34mEA
REBZMELTCT, RMEEZ+ 2 37 4

B IERHEERS S BZ 2B CUTREERT

A&, HEE, EEORRD 320 & CHHHHE
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HLlTz. SEHEZICECT 57 4 vEick 3
B A OER T, ZSTHEMREER
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BHERHEORET 5V A LEBB LE
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Bk 2 & EHETEL CHYRREL k3T
55D LTS FECHBT 5 ERTRSNED
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PO ELBYTEHEEIRL, izt
KeEfFTbrwalEEzs bEALZVEE ST b,

4. HPER (KRR ASE 1 4:H)

WEEEBHICHTIPRNFIF UV EOERIC
21T ‘

EEROCEOBIRG BT A oRBcEE:
Erzohdrn x s vE, ROFOKRBEY, I
T LB R E OB W EW VI HEE X
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L, A CREROBE L EELBERDS LTb
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EOBEEREMCUWELER, 7TA3F7Fy
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KRBV ESNEATHA I EEL NS,
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EEEARERESS

B FEF324E11A8 2 HAHT9 IﬁﬁlSﬁAfi?ﬁlSﬁi’é
esEh AMAZESRAELSEHE WEER

1. hEhE - BEEE U 14E)

EHEC L ZBEORE E21H)

BRI T 5 —EOERE LT Hardy FIB4H
AR VT 3 ACBERER T 2 BHE
L, BymEE, REEEOEHE, EHEORE
sgr, MBAORBERE, 2, 3 CEREASK
DT, FHCRTBEOMRIETHELH
2Lk, ¥, BEOREEEREICX > TERY
HELTLBDT, TOERTEFA - =Y RAX VX
v%%ﬁ&@ﬁ%ﬁ%%&%ﬁ%%wr&%ﬁﬁ
FOPTREL, 2ORERAT ZRBORE KK
BRI LUz

) MEstEE o $E; $Ri 154cm?® & L,
0.38cm?, 3.46cm?, 4.90cm? @ 3 iz D>V THIE
U Chdeds;, T OHIFEPA OB EREOES) T
CRETHERFAE R 5.

1) By oRE,; BEILEHLERR 19C 0K
CHEBREZEBL-ESE, MEUELLEE, £
DL FRE T 7% Th - 7=

M) FERs O %R FligsE 220meal/sec/
om?® ORESEE R Y K U 10[ERE U 7254, R
RSB TERO EARIE14%, 308 Cx10%,
180 B TIEM A WROME M UEE R U k.

V) fBIBAr o SR OZE ;

(1) £#F% 50°C OBBRL HROATFEL
N0 LAKIK 7% TH - 7=

(2) 280incal/sec/cm? DR ERIE & 5 PO,
EFF L2 2BOAFFCRT Mo AR
5.4% Clholz. X, 534mcal/sec/cm? ORI E
Lz e, T8%DLAERL k.

(3) LIz KSRREIMPESt O manschett 3 #3 &,
1047, 200mmHg OEE%Z Mz 2RORUTFE
LT B0 0 ERAERL .

V) 2, 3 OEFEEFORHE ; Compral, EHER
£ k%, Noblon () ADEFETH, FHiC
AT BRE, SUTEBRRERETRS DT
“hik, FEBOERES - EREE ORERFITH
ERBBAELEDNS.

2. BERE (RERALH)
EEMEERERC L B REREROME (5

3m)

ECHE L R RBRAFELUTOML SEIZE
Z Tz

a) EA ; WEME - FEERE Aviz.

b) EE ; REBECHBR ML cHi hEE
ZERALZ. FICHIEZ O Ringer &RE-27 7
A v OEEFEHEEC Lk,

BLohEic X 58 % s 5 EREENT DL,

1) A—EXATEREERE: L THRBRMER

HERE 5B E, THITET B Y L ADKRE

SRELPICRERS.

2) oA v A ARERRTEAS L, KRT
BARE.

3) EEHEO EABRWE TERE N TE
R A v A AOHBEANRHLND.

4)ﬁ§ﬂﬁamfélﬁ®%&@ﬁ%®%ﬁ
FERE, HRoHPERLE LT 10mm A
ThY, EFHEBRZ IR,

3. BEEs . 5kE B Bk BREX
% 2 )

EEERICETS 2 JOWHR

XIRSH & 3 EEEEOMBENREERE LT
Impedance, #iEEL, RUOKBEIEOHES
FbhTwaR, RERHMCERDBRICIEZELT
v\, B2 CRERRERNESICHERRS K
BiSH, RN, ROEEROBLEFENY
CHOMECOWTRE LS, RBAEH
BRELN=OTHET S.

ERT LY 2kg DERBVRE 2 Fl v HEIEHIE
CREBRERERNESES, BILEATERE2
BMMEE A THEL 2. kB EERAUECE
Thermojunction iz & % HFRIZ X - 7z.

XS 4 S B E 150KVp, B 3mA, 18
3B 0.5Cu-+0.54), £ EHERE 30cm, FfifE 0.74
Cu B % 3em P & L#E % % 45007, 1,0007,
1,5007, 3,000 & L7=. mBBHTER 1EKE
BHFEC X -7z

Boh - ERLENT S LROKRICRS.

1) iR 5007 CRHALHEHIIC B L 1,000y

PR OREE RS 5 & RO ms 5.
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i) BIEEABTEICEL S BPLBELT
AOBMETRTERLH BN, RLABROHERELE
DORERICOWTIERES 2 HEBEERE RH =R
YR ‘

iti) FER & & OBRIZER OHBEMEER
e KERO LR & KITIEFELEML 2.
ZORBREIKERFIC X 284, 2FERD
FEPILOHEBERMRC KERBEEHEED T D
DEELLNB.

iv) RER&HI-EA L ORICIIEE BRI
RHSHRP - Te. '

v) AMRROCMEEOELD 5 ik Bk
DEEREFELL, BEOKREERRIVZOHID
EALVERTH - 205, REFHROEILHER
FIc#mL, Z oWindHgEoMne: kEL .
RBHFMBOBIZL Sidkd -7z,

{ REEE (REXRALE)

H=DOEEE & & Sodium floride

PREGEROHBANERAZOHED, 2H=
R L EED T DiC 3~10mM O NaF 2/ L o
THEERCRTHRET 5.

ZOHRNESES 213, VO LES
Oﬂiﬁﬁﬁﬂiﬁﬂﬂfo, HHBTH 5.

7AF T4 FRAT IFHMBEOGEZ, %k
TERL ZRICHSBREBE XV ns. HEE,
KGO TH D, $HEZ, T-8, WOETLER
T5. LT, EBOBMEROERLY, 20
TAFFA FOERZ, glycolysis OFHIEIZ 3 5
vk 3.

R, NaFOEfic kv, HREBSIRITE,
R LEEEL W) 2 00WHEHHEL THE
L& 5.

Rb, ToOERME, MiaR glycolysis DEED
Bt =R AF — ik > TSR B KL, BE
#13 glycolysis &%, EHECBEROR T &23E
BRET S o Tz

o, BREERESH &2, =0 glycolysis &
BRRE Rl B B2, glycolysis @ =k &
—C XS THREISNIBERTRARVPEEL B.

5 kb EEoTERERERAL-EREEA (U RRKAEE)

7—amino butyric acid QFEHERICT T 3%
RICOWT

Angeluccil) D HHRENE T 1< ik OJE A4 & #5T

=4

& # 347

%5 J8k K1) Eccles%:2) (close arterial injectionic
X AWEHRB XN T 2B B R R kg
ETEH L THY, r-amino butyric acid(GABA)
DHREFSTRE. Z0ER

1) BT BRI 1074 OEE AR I Ek
b5 525, 107 LT GABA RS &HHL,
Ringer@ OEMIC X - TEET 5. 2 OBAAH
HERERICE BT EEOREZET 3.

. 0.1~0.5ml FRETRWHITER * IC ES T BT,

1073~107% o TR fIc AR EDHINRE D,
wEET 3.

2) Z® GABA ¢k - THHE b= FKE 0
m{E X Metrazol (1074~1073) #n Ringer ¥%ic T
BICRE SN T, X Metrazol-Ringer WL T ©
GABA (107%, 05ml) JESfic X B ¥ R &
EVixRshie.

3) Strychinine(107%) ji Ringer W X %
Sub-tetanic state {5\ T GABA OHIHIRE
FEB» B, X GABA I X 5 KEHMH» 5 ORE
181% Strychinine iz X Y {REESH 3.

4) TETH T O FHAREROKER TR,
Ach (200¢g), Nicotine (50xg) DOZHEICEE T
Eccles %2) O R % 2EWRA LB . BUHET
GABA 13 Img UTFCRHR & LU HRER S
T, ZHH EOKE T mono- XU poly-synaptic
reflex IHRBBETHEAL, 30~50sec iz izl
HE s TERS.

5) 7-amino B oxy butyric acid ¥ GABA 74
MERUSRERT BN, BECHL THHERE
1/100 BE TH 3.

L EORERERP S, GABAREEENAKT
b 2%, WHHRORFEINECHCTREZET
2%, (ETHIZLIDLOTHITREESELD
Nh3) &35 Florey £3) Oy 50 < Transmitter
LixEZ2# L, ¥z Grundfest£d OO KRME
Bl TR X 9 7% Metrazol & GABA &®
HERNBEREFHCR - CRREDEC L DI
bhs. :

1) Angelucci, L. (1956) Brit. J. Pharmacol. 11,
2) gllrtis, D.R,, J.C. Eccles & R. M. Eccles. (1957)

- J. Physiol. 136, 420

3) Florey, E., Bazemore, A. & Elliott, K. A.C.(1956)

Nature, 179 (4541), 1052

4) Grundfest, H., Girsdo, M. & Purpurs, D. P.
(1957) Science, 125 (3259), 1200
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6. EAE—ES (RRAETAEEAE)

PR & RBPRETESE LIS 7= v ERES
FOERBREICOWT

—~FEOBEME U THEZERD BT RREERS
DR EETR, HrxORBOESEEIC—
ETH BT L RERET ATERNEEEITR 2
YT 2VRREAERBETAILIC L - TRE
®, BEHICHT B FROESNER & BiET
BLEILX > TEDOREBF LRI L.

AH v P RBIRESFT B L, HEPREIGZE
I R BN & 2 B & ki ERCRIE BN
RHET S, 58T EHEPRTREEO
i BB ORI & BE B A B . KA
50r DRRBGRHICIT BT « LR LT B
B ORI 1 RN A bR, TR OB ENE
JEREREEZH 0T 5. 20k 5 RBSEE
U CREIERIC i B MR O SR T
D, FRREERGESR I RS T RIS R &
BHEROBE L RKHEAL Y 500X HicE
% 5.

1. REEH SHEDH

EEEIR OHFRCERT 3 EBORMKE
BIE . . . ' ‘
Psycho-acoustics DERICF AT 2= DEXK
i%ﬁ%&bTm@%@%ﬁﬁb()mowfﬁ
N,
) A—YF A~%
2) VY F VY —<Ag 2iCk BEEHEER
ﬁmaﬁﬁﬁoﬁﬁotwemﬁﬁa%
() At ReRE

FeP R R ﬁﬁjETl%lﬁ%@&ﬁﬂ?
B5X5FEILZL0TC, RBIREIKICITY— 3~
E=T7 4—~F ANy 2HEBLEY 4~V 7V v
BARA L. AREOBREREERE (JJY) 0
ERBRER OB EFE 15 CR RiRR (1c/s
NF o) RRWBEREELTY Y L BT
v, HEEORFECIEE 2y Fyy—< A7
w kY MR-103 2 HEDA~Y 3 v T F— L

(
(
(

% & %

RT3,

8 EH . EHER BBAg24H)

BRRABICHT IR T OHE

% Ringer Kiitsh @ NaCl % NaBr, NaNOs,
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