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Anticonvulsive Action of Diphenyl and its Derivatives.
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Table 1. T3~ e IR 1L 30cc DB
REAGENT CONSTITOTIONAL UOLECULAR Bzinz < ‘ 2~3 ﬁ’ﬁaﬁ% itag ﬁ@
- p— USRI C I LI T B i
Diphenyl hidantoin-Na Co\g-—-—c‘o 275.0 B ERSICELL - Diphe
@ nylamine 7g 487~ . BS54,
. 2) Tetrabrom-diphenyl-
Diphenyl oL 154.0

amine (CgH;Br.);)NH
. . .
Diphenylamine- QNHD 169.0. 4g® Dlpheny}amlne ﬁf i%rm.

CERVWTKEERR LT,

Tetrabrom-diphenylamine

iz bee @ Bre #50cco KEERR
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Q .
H—é———gzcl

Br~ )-Br Br: Br| -
-NH =
. 1

Diphenyl-dichlor
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4046 BUSRL TS OB B Lo
285.5 2B EURBEETS. ChnER
BLT Va2~V L Y BiERE
13- Iz EaghihEd 10g £ 15
354:1 To. Bl 162,
B. EhRER
165.3 1 Diphenyl (CeH5)

OB EIKCEB LD

TREOEEY 2 ZERHLM LR TS
PHLThHD.

I.% B&#EHnl)

A. REOERK )
##1: Diphenyl DN BHRERL 20
TZ OFEE LA O REL T RIEFEsEE I &
- THEMmE BE L TN chrz b &
ErDTH5. »
1) Diphenylamine (Cg¢H;L.NH
T beT =V v FI0gITEKRER Y ~ ¥ 5g,
Bihvy~n 20g, ZhichEo Culzinz
T= bt RY Y~ VRETHHERZ I L10~15K
EEL 2%, KER
iz -T=1teR

TFATLa—AEEFHE LT 013mol 1~
3cc WHEEWTERLE.

£ 2 e 7740 < Picrotoxine (&3 Strychn-
ine), Cardiazol iz L Tt 5e4ic ¥4 2 B n
Wik 5. Bkiz Strychnine 0.1% 2cc OB FHEH
R T RS20 T U T kRt o
%, FECT 550 Th B2, Diphenyl 0.13mol
2cc OBETESIC X » TRASKELIFw L
H B DA TIETT 58572 . Picrotoxine
ORBICH L T2 0BIEBABRE L VEP I
KRBT LER VY, BRECECEZ
WNTEEILEBs.

Diphenyl oZm:MRE 3RicRFTWL, H

Table 2.

IConvulsant {Convusion

~/ N5 Case] Date Weight| Pre-given drug: [Injection|Interval of
Y ~EREL, = @ Diphenyl Alcohol use of previgus
s . g Solution drug & use o
ARVEOBEY = — lgonvulsant (min)
1 [P0. 5.15| 350 [0.13%mol 1lcc subcutaneous 10 Pic. o0.5cc +
U e B - 2 ", 320 n 2cc " 10 1.0ce +
Tz CaCly 0T 3| n i7fse0 | e e " 10 1.0cc| +
— = PR, 4 |n T.12] 510 " cc n 10 0.2cc +
=~ FAREREFET . 500 | w 2o " 10 0.5c0| &
Y 6 " 251 " cc n 10 O.5¢ce +
5. BER TN~ 7 n 20[3500 |o.19mol 2cc " 10 0.5¢¢ -
8 n 22| 2000 n 2ce n 10 0.5¢cc -
v EREHEETEA 9 |n 5.15| 310 [0.13m0l Xecc om 10 btry.0.5cc -
o . 10 1413000 n %cc intravenous 10 2.0ce -
e - B 11 " 3500 n ce subcutaneous| 10 2,0 =
0*}5_&%55 & 1%f Eﬂg‘““ 12 |20. 5.10] 300 f0.13mol 1lcc intravenous 10 bar. 0.5¢ct -
120 E C%’LE?}OCC@ 13 L n 5,121 700 Ll lce ubcutaneous. 15 0,6¢cc =
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Table 3.
Casq Date eigh}:” Dlphgggittgigohol Injection| Toxicity | Remarks
1 [20. 5.10| 300 [0.12mol ~ 1.0cc [intravenous | living
2 1 320 4 ” + dead 5 minutes after
3 ”. 310 ” ” > living :
4 16| 450 L4 2.0ce v dead 6 minutes after
5 T7.20]2800 ¥ 14 » dead 6 minutes after
[ 5.1413000 > L4 ¥ living :
7 2412800 & » » living
8 7.20{3510 - {0.19mol 1.0cc 14 dead 5 minutes after
9 ©..2113500 » " » dead 5 minutes after
10 2213000 ” 0.5¢cc 4 living
11 2311800 v 2 * dead 4 minutes after
12 2412000 ¥ 0.6cc » dead 4 minutes after
13 25(2100 4 " 2 dead 5 minutes after
14 5.15| 310 [0.13mol 1.0cc pubctaneous |[-living
15 ¥ 350 » * " living
16 ” 320 » 2,0ce ” living
17 1613500 ” » ” living
18 1713600 ” 3.0ce ” living
19 | 12} 510 - 4.0cc ” living ataxie
20 19{3500 4 2.0cc v living
21 4 2885 ¢ L3 k4 living
22 6,201 470 P 1.7g oral living ataxie
23 231 450 4 0.8g ” living »
24 T..2f 300 3 0.9g " living ”
25 v 480 ¢ 2.6g ” living "
26 1513200 2 4.0g 4 living ”
Table 4.
Pre-given drug: . Interval of use il
.. -k -
Casd Date |Weight [D-Alcohol sol. | Injection giugc”“’“lsan” & Comvul- Ponv
: (8 (min.) )
1{20.9.18] 2900 [0.17Tmol 3cc jswbeutaneoud 15 Piclz. 0.5¢c¢ *
2 ” 750 " 2¢ce " 15 ¢ 0.2¢cef -
5 190" 750 [0.118mol 2ce " 10 . 0.2¢cq -
4 “ 2900 " 2ce " 10 0.5¢ce] +
5 20{ 750 " lce " 10 0.2cef +
6 ’” 2900 " 3cc " 10° 0.5¢ce| +
7 5.20 2000 " 3ece " 10 1.0cc] +
8 30 2100 " 3ce " 10 1.0cc| +
9 3L] 2000 " 4cc " 10 1.0ce| +
10 6. 1| 3500 " 3ce " 10 0.7ce| -
11 15 380 " 2ce " 10 0.3ce| -
12 o 410 " See " 10 0.3ce| =~
13 T7.20 400 " 4ce " 10 O.2cc| -
14 » 500 " 4ce " 10 0.2cc
15 23 510 P.236mol 2cc " 10 O.2ce| -
16 % 530 " 3ce " 10 0.2ce| -
17 5.24 2800 .118mol 2cc " 10 5 ‘2.0cc +
18 30 | 2500 " 2cc " 10 2.0ce} =
Table 5.
Casqd Date Meight Diphenylamine Injection |Toxicity | Remarks
(g) Alcohol sol. -
1 fo. 5.13f 350 [0.118m01 1,0ce intravenous | dead 7.
2 12 360 2,0cc L4 dead 3 minutes
3 v 2700 2.0cc ’ dead 3 minutes
4 13 550 2.0ce {subcutaneous| living )
5 171 _e00 3.000 L4 living ataxie

L HIRER TR T2 b ORL . HLE
TEFHTRY TRFET L v 0.13mol 4cc ¢

13 ataxieZ i U ARITERIT 5 .
2) Diphenylamine (CgH;)NH

ZOYVE RS 4Eic R T  Picrotoxine,
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(X #3Strychnine), Car-
diazol iz R 2 #]
3 5. ‘

DF URBYMIE S A
BUESEz N EE
RHEMEOREHEL
THRBIIH S h i
FC 2 v TE
Diphenyl :tREUKE
5o, 0.118mol
2~3cc OB RESHTIK
> T 2~5 FUNICFE
TT5.

3) Tetrabrom-diphe-
nylamine (CsH3;Br)NH

Z oEE 0063~
0.127mol 2~3ccic R T
Picrotoxine, Strychni-
ne, Cardiazol 2k %
KELEHTs LT
Hiskeiads 5 72

4) Diphenyl-hidan.

AN

toin-Na

Z OB i B
I & RS LB
B RS REED,
iR, BB O ik
WY ek - THEAEbN
7=. El'b Picrotoxine,
Strychnine iz X 2 5

ZHPHI L Nicotine, Cardiazol
Tk B O IMH Sk 5

EH OERICRT b 0.116mol
2cc v T Picrotoxine i X
% R 8 A 3 B 2 flEpEI L,
Cardiazol iz X 2 E T HEI L 12 - 2.

FH B FESC R TREBLR R,

PRSIz AV TR 0.116mol TFET T 5.
5) #4435~ CCLLCH(OH),

K7 v T~ VIZEE - THRRY BERRE B
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TR O S & RS U TR
BUER, ZoPHEi: Picrotoxine, Strych-
nine Cardiazol, Nicotine iz X 2fAh OE&E%
LEMEIT B 2R HEELE.

L BHOERHERICX > TH/KEK, Tra-
MEROMIIC T HE 9FEoL 0.604mol
2cc 2T Picrotoxine, Cardiazol i f % %

A SN % O A O HILLE R T

V. % £ (#Hol1)

SEHOMFMEORTYHE & U CHFIER
# #i % iz Diphenyl, Diphenylamine, a7k =
2 — i Picrotoxine (3% Strychnine), Cardi-
azol DRBEEHFHlE L 5.

Diphenyl-hydantoin-NajZ Picrotoxine D&

BT sz e, B 2 290 3 28 Cardiazol @R T FEI+
Table 6. L ® 72 v, Tetrabrom~
Case | Date [Weight [Pre-given drug} Injection Inter‘i{al of Convulsant | Convul- dlphenylamlne I bj:é
Tetrabrom- use of convul-| sion
(g) Divhenylamine sant & drug(mip) ﬁ?ﬂpﬂtﬁw’lﬁﬂa X, Z
]2. 20-:5.15 %g 0.0?Smol ggg subc’:’aneous %g pic. 0.2cc : Nk K%%@%ﬁ
3 17 500 [0.063mol 3cc " 10 " T+ . .
4 18 [700 " 3cc " 10 " + L 7= Dibromdiphenyl
5 9.22 {750 3ce " 10 + . .
3 % 1780 10.127mol 4cc " 10 " £ hydantoin-NaZ (% Di-
7 7. 24 [780 [0.063mol 3cc " 10 stry, 2cc |+ iod-diph L hvd
8 ” 750 " Zee " 10 " + od—
9 f21. 8 25 [ 800 |0.063mol 3cc " 10 car. 0.5cc | * ] iphenyl iy anto-
10 : 26 | 810 " 3cc " 10 " s in-Na iz ?LD‘;EWEﬂ%O)‘%%
Table 7. WZ kL UEGRES
-gi drug: Injection {Interval of | Convul-|Convul- H -
Case | Date [Weight f}ighﬁnvi'.’ui?;ﬁtoin i e i o | sonp (oo Diphenyl:iz Halogen
| (#) [-Na(5%)Alcohol sol. Zurﬁzax(x;ii) WEEAT B & A e
A
20. 9. 3000 | 0.038mol 2ce subctaneous 10 pic. 0.5cc| <+ = S
H L 23 13600 | 0.077m01 200 " n " + 5 EEHELTHER
3 ¥ 112360 { 0,116mol 2cc " " " -
2 » 211500 n n n " n - ;’2\1 %) .
2 1552 %00 | 0.r0mor 2 " ] . 3
6 120.9.1 +19mo ce n ) -
7| v feeso| Th ; " ; ik Th&EDHEEL Y,
8 y 000 M . '
RPN T o T " 0 bor. T.00c] & Diphenylix 5251 7z #pl
I — - . S METHS Z LMK
— AY (N
Table 8, IhITHEET 5 Y
iph 1-hidantoin : . . .
Gasd Date |Weigntg| P3P 2 4 Tconol sol.| LRicction |Toxicity Remarks 213 Hidantoin 2 [E &
1]21.8.9] 800 0,116mol 1cc fintraveneoug 1living . N .
Ll pomet 2 . o s wmtes | THOMEMETL X
3 « |850 4 n n, " 4 minutes W }_’_ b‘iﬁ - 7‘: .
4 * | 900 ke " " " 3 minutes : . "
51 = [1000 4 0.5¢ce " living RO TIE 7 5 E
6 » |1100 » 1,0ce " dead 4 minutes paS Diphenyl AL
1 8.1¢ 260 4 2.0ce subcutaneoys living ataxie N
g 1P 350 » 2.0¢c " " T 72 IR B O LI
A 5 N
Talbe 9. iz, b5k
- ] Interval of Jile % ?W%U%E’k
Case| Date W((as;ht cﬁfi;ﬁvﬁ%ggig' Injection :.i]e_s:;tc;n- Convulsant | Convusion BT HDHH .
drug (main,) - . 5%&
zo s
1| 20. 829 300 §2%50 o scc [ sub. 10 pic. 0.1°° + COHREEI2 T
2 " " " 0.2 + % % %ﬁ‘tﬁ HEr
3 " S n " + o -
4 31| 2905 | 0.604mol 2.0°C | " oo z TinbEElc
ol. .
5 29| 2360 | BBhio1 1.0 * " " + WATIWME R
6 30| = 2800 n 2,0°° " " a - .
7 n 2360 ] 2.0% | " " - OIFIE © &
8 " 2800 . 2,0°| =» " " - KLITws Z &8
9 2l. 8. 1/ 3000 " 2.0%¢ " " car. 2.0 - BuvoTiivd
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LESEINETRS. ZofHKkIwT —0
S RCIHIMECSH 5 2 2925 Diphenyl
LK mT ~ L EEBEAE LY, ZOWED
HUWEE SR LB b1, WARACLT
BoHEoRBND R -ERERE LN S D
TRAECPEELZLNS.

(I)H C‘l
ﬁmﬁnﬁ—»@kﬁﬁﬁm0§%ﬁ}av
OHCl1
BB 25 RBITKET 5 0HEE20 % PhenylE©
0q
BHL- H—[C—(?—Cl Diphenyl-trichlorethane
o QC

W2 ORUMERFEEOHNE T 2WE T
Bisd 5 5 EOFHEEDL > T, Diphenyl-
trichlorethane Wt ic = OLELIIE & 4K L T
ThEBEWRBRICHFA TEEL.

V. ® B (#02)

A. REOSH
ERUEREDT EBHRE0L) oBa LA
FRIC B o 52 O (RGBS 1T X o THiliky
RBZLEWEIDIE. ‘
1) Diphenyl-trichlorethane
WAy~ & BELT, ZhicEFFER
Llezwe 9~ v EazTHlEzELEASEL
H5. THEKKFCHEL O OFEEE (2
FEECLBERFY LT EDSEMEEN %

909

L, MBRCEMLT V=9 aTHKL, BLA
105 BEOKCERE, RS, #Tra—
NTREET 5 EAER O Diphenyl-dichlor-
trichlorethane O#&EM% 1B7-.

B. E)YRE

1) Diphenyl-trichlorethane

RET A =2 — VERT 0.07mol 0.5~2cc,
0.105mol 0.5~2cc & HAFHE & L TEFES I
X - T-5 % Picrotoxine, Cardiazol iz X 2 &
BT 208 5 »EEL 2FEI0RIC R T 0
< 2,500g OEzH LT 0.07mol 2ec TiEEL
Ml B 2 3 BRI 5 72 ,

Bt Picrotoxine, Cardiazol mEis% 5348
1 FFHI107~ 1 BS2053 & CHIEIT 5 = & 33,
ORI RCT1IHEZEFRWREFES L
7z . PEL 2,600~3,000g D fiz 55 1L 0.105mol 2cc
{2 T Picrotoxine, Cardiazol o &% 52
2CHHIE L DT, | '

Z OYE OB 81158 12 72 3 48 < Diphenyl
foer 1 FEE L 250g O 41 0.176mol 1.0cc,
0.105mol 2.0cc ARz TESICE > TH52T
b U ataxie# BT 38 B3R & ASE Ly
DI o To. FARESHC R T 1,050 O
R LT 0.105mol 1.3cc (7 = #* = 0.037g) <
27 <, 1,060g D iz & L T 0.105m0l 1.5¢cc
(7" = % n0.0409g) T AT 8 DHBFET T 5 2 &
% %ﬂ -7z,

A THAIES & U o 2. RO Lke O 2) Diphenyl-dichlor—trichlorethane
L, ThX VKT v : Table 10.
2~ uUT )‘%‘:% béﬁi Cese| Date eight gzg:%iﬁ‘;oﬁ;;g: Injection ig:e};}’.atogf]u_ Convulsant |Convulsion
Pt N soluti lsant & 4
BRBRLIR Ol 62~64 (@) [somehien Hlatnn) e
E’ 7.k Kz—\'lzﬁg%’ :m 1 R1.7.18 250 {0.070mol O.5cc |subcutaneous 10 Pic. O.lcc
2 18 260 " 2.0cc " " O.lce
/{‘b%%; VLIRS b, , 3 19] 260 " 1.0ce " " O.lcc -
e - N 4 2 G " 2. "
RSt A B ol O B 050 |
. . 2 +105mo .5ce i O.1lcc -
'?‘6 Dlphenyl—trlchlor- 6 19| 250 " 0.5¢cc n " 0.15cc -
ethane% 1%7«: . 7 21} 2560 " 1.0cc " " 0.5¢ce
8 23 2560 n 2.0cc " " 0.5ce -
2) Diphenyl-dichlor- 9 8. % 850 " 2.0cc H " 0.2cc -
trichlorethane 10 5 2000 " 2.0cc " " O.6cc -
11 6] 3200 ! 2.0ce_ " " 0.6cc I. =
BEEE L2773 12| & 6 so0 2.0¢cc " " » Car.  0.5cc -
'_ﬂ/&:ﬁisﬁ;&] 7 a— 13 6 sele) " 2,0cc " " 0.5ce -
‘ 14 6| 2600 " 2.0ce " " 2.0cc -
RV Y -VEERES s 82500 {0.07mol _ 2.0cc " . " 2.0¢ce +
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ZoWEoMHERRELIZEOML Tra - v
Y& 0.083mol 1~2cc, 0.13mol 2cc v TR
Ex3 %z Picrotoxine, Cardiazol iz X %X
EETORNEETERYLDS.

oW oSSR E T ERERE
Mk < 0.083mol lecD#ERESIC X - T6~T4
BUTFTT 5. BEFESHCR T 0.056mol
1ccT270~300g DA% BRI EDL LTz,

V. & £ (E02)

Dephenyl (#aKk7 w9~ X b 15Tk
. ¥ L ¥ TE54 L 7= Diphenyl-trichlorethane i3 2
FHoRELLMEWRT S EERER L.

Diphenyl-dichlor-trichlorethane iz #l¢&
ORI EREEICEEFOFEE L Dibrom-
diphenyl-hidantoin-Na,Dijod-diphenyl-hidan-
toin-Na W ic=EE (o 1) oTetrabrom-
diphenylamine i #fIfER O L EFEL
R,

KGR ER RN T 27 1 7 = 2~ AR ZOFEEOH IR T

VI. # ¥

224) 1345 % iz Diphenyl-hidantoin-Na® #]
e o243 Diphenyl K EET B L &
B, ThEEBRCR: CEEBURCRT
#n< Diphenyl 338717 % ¥HWERMETH
T & RWER LB . itic Diphenyl itfad %
¥t Hidantoin i [R5 37, 2 O¥E AN &
STRHFLCWBEARIHBER BB L
oY oM RBCHF L.

4, z oDiphenyl-trichlorethane & ¥IH# &
G# % Diphenyl, Diphenylamine, Diphenyl-
hidantoin-Na, $a7k7 w9 —~ A0 5 BEC
T OFIFIAER & BB THBESR L TH
X5.

@158 7T < #itic R Tk Diphenyl,
Diphenylamine % % % 3 <, ¥x#% Diphenyl-
hidantoin-Na@, ¥k#:Diphenyl-trichlorethane
Th5. EEROLBERIAURCES LI

Table 11. Diphenyl, Diphenylamine,
Casel Date [Weight J;;’]I‘.;‘:;Aicohol Injection Toxicity Remarks Diphenyl—trichlorethane =8
1 |21.7.20] 250 | 0.176mol 1.0cc | subcutancous| living FaA ELRIUEE T, Wy Di-
2 201 260 ” 1.0cc n n . .
3 2l 260 © oee . . phenyl-hidantoin-Na & 72 5.
4 a| 250 g:%ggzg} 1.0ce " " {B L Diphenyl-hidantoin-Na
5 31| 250 | 0.105mol O.5cc | intraveneous| dead 10 minutes 3 > = )
A B 604 r oses > roing tZ Cardiazol iz & 2R % 3
7 2} 1050 1.0cc " n Hrﬁu l/?% A 7)‘; Cardiazol * %
8 311100 1.5¢cc n dead 8 minutes { . J > .
9 4 | 1000 1.7¢cc " n 7 minutes L, bb)%{&.&@/ 7% V‘
10 5] 1050 1.3cc " living WEw#F D Diphenyl-tri-
11 7.31] 260 }0.176wol 1.0ce " dead 8 minutes chlorethane T& 5.
Table 12.
Weight Pre-given drug : Interval of use
Case Date g D-D-T-E Alcohol Injection of convulsant Convulsant Convulsion
g Solution & drug (min)
1 21.7.26 320 0.083moel lcc  subcutaneous 10 Pic. 0.2cc +
2 2560 2cc subcutaneous 10 0.5cc +
3 31 2560 2cc subcutaneous 10 0.6cc +
4 8 1 2600 0.13mol  2cc subcutaneous 10 0.5¢cc +
5 2500 0.083mol 2cc  subcutaneous 10 Car. 2.0cc +
Table 13.
Case Date "Weight D-T-A Injection Toxicity Remarks
1 21.7.26 275 0.83mol  1.0cc subcutaneous living dead after 2days
2 3200 1.0cc subcutaneous living dead after 2days
3 31 150 1.0cc subcutaneous daed 2 hours after
4 8 1 3000 0.056mof 1.0cc intraveneous daed 7 minutes after
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Table 14.
Subcutaneous injection Convulsant
Drug - - - '
mol concentration quantltg; for inj. Convulsion Pic. Cms\}:lifs'ion Car.
D 0.13 ~0.19 1.0~4.0 - - - -
D-A 0.177~0.236 1.0~4.0 — - -
T-B-D-A 0.063~0.127 2.0~4.0 - +
D-H 0.038~0.19 2.0 - - +
D-D-T 0.053~0.13 1.0~2.0 + + +
D-T-A 0.07 ~0.105 0.5~2.0 - — -
C-H 0.302~0.604 0.5~2.0 - - -
Table 15.
Inhibiting action Letal dosis Subcutaneous injection
Drug eight Convul- Pre-given per Weight per Weight per k
( ) t drug k ( k ( ) k State
g san mol cc g g cc g g) mol cc €
3500 Pic. 0.19 2 0.017 2 . 0.156
D 3500 Stry. 0.13 3 0.017 2800 0.13 2 0.014 510 0.13 4 Ataxie
700 Car. 013 1 0.028 -
D-A { 3500 - Pic. 0.118 3 0.017 : i
3500 Stry. - 0.118 2 0016 2700 0.118 2 0.0148 600 0.118 3 0.10 Ataxie
D-H 1500 Pic. 0.116 2 0.04 1100 0.116 1 0.028 260 0.116 2 0.156 Ataxie
D-T-E { 3200 Pic. 0.105 2 0.018 0.105 2 044 Ataxie
2600 Car. 0.105 2 0023 1100 0.105 1 0.0409 250 0.176 1
C-H { 2800 Pic. 0.604 2 0.017
3000 Car. 0.604 2 0.066
N PRET BIC% > C, SRS B R 2
VIl %5 L OB & - 1z, BAKFRLDAE BB E RS

%3013 Diphenyl (e = OBk 6 x4
RL, Zhz2EWERCER CREBIHERE
HEER LT FRomEEmESx.

1) Diphenyl WEiaVRBIHMECH 5.
BEL BN R

9) Diphenyl ¥ Hidantoin i2 & & 3450 (b
e LTL e £HE T 5. {8 L Diphenyl
#iz Cl, Br, J&MEATHEEBIERGZ RS
2%, ’

3) #¥PEIVER % Be# 3 huiz Diphenyl, Diphe-
nylamine, Diphenyl-trichlorethane i3 B FRE
Bz 82 <, Dipenyl-hydantoin-Na, #a7k 7 v 5
—~ AR Zhick <, T ©ADiphenyl-hidantoin-
Na 1% Cardiazol o &£ % Skl Hisk 72 v

4) #HM: % H#3 % 1 Diphenyl, Diphenyla-
mine, Diphenyl-hidantoine-Na, Diphenyl-
- trichlorethane D JEic 55 72 5 .

5) ARFCREFFFIRLT84ATAB I TR B LB
15, .

e U TRE R D RHOBEERT 5.

3 [

1A #R (1943) KEMEEOSEERRIBRINE T
SEh S B R RO KB A BN R FHERE T,
64~72

2) KAZhiEE (1946) EBILZHE O REBEHIKESIT
I BARBORITOVT CRBR)

3) MRTHHE (1946) FEMIKESIC L D UEORE
YWEICKT 3 ERBEEHEOEBICOVT (RRE
&)

4) XF—K o FHATHHE - hE 3R (1946) Hidantoin
BOHOFESORE M4 /E e CRRE
%)

5) XF—FK (1946) =F 7L 2 — A ORKBIHHE
RIREC T (RER)

6) R B (1942) ERAO—FRY £HERS 3,
127-131

7) Vanino, L. (1923) Organischen préparative cheme.

8) Vanino, L. (1922) Anorganischen préparative
cheme.

9) B H.Zs#R7E « SeMEK (1935) Organic Syntheses
(FBR)
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Summary

At first, the inhibitory action of the dipheny! against the seizure following the injection
of picrotoxine, strychnine and methrazole was examined in adult dogs.

* It's derivatives, diphenylamine, tertabromdiphenylamine and diphenyltrichlorethane
were synthetised and biologically tested.

These substances had each inhibitory action on the induced seizure, among which
diphenyltrichlorethane was the strongest inhibitor and at the same time most weak in
toxic action for the animals.

(Department of Physical Technology, Nihon University School of Dentistry)
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1 exHTLBEHRk-EHRERERCRIET
adrenaline, noradrenaline, acetylcholine O{EB(C2 T

Studies on the Vasomotor Nerve of the Kidney.
(1) The Action of Adrenaline, Noradrenaline and Acetylcholine on the Kidney
Perfusion Preparation of Japanese Toads, perfused from A. Renalis to V. Renalis.

Hp t *

TG EEGE O FFEC 1 Claude Bernard (1851)
DIk O EENRFEE S WIREBIC £ OARENH
SR E N, BIRCET 5 b 0B
2L, Wb BERRMEWE O E R
B o Mg EEIEERIC 2w TH RO S84 7
. HERGE OB E Bhh 5% ER O
IS 33w T % adrenaline D {Ef i 2T
Zuckerstein3®, Amsler+Pick?, Schmidt3®,
Richard.Schmidt??, HH§D, FHiU®, BER®,
#I1%, KusakarieTakedald 13 BgHE & v,
Rothlin?®, Okada?®, F: 12 3EEE IR
fiE, ERETHIKBEHMU D R LT U LERD
—FBELT, SLEAFEEEERSLTGRE
noradrenaline % acetylcholine iz 2\~ T3 2%
OBV ERE VLD ThB. WEREE
OB RIRIMEM IC D TRREER—BIRILL
T30 57EL .

A EENE ST T 2 bR FERE LT
MAEETSESEATHC BN T 528, FHL
B AERETEAIC DT 2R T . i EE
TR b1 x OER H 3. §l 2 1$adrenaline
O I EBHECER & R EHGRIER & R T
HsHH LEDbNI3 acetylcholine -2\ TiafE
Sk BEVRAZ AR\ ¥ ILENY) O ML EE TR A T il
Pl R AR HERICETERS hTvviE e
Y, B L AIMERKEE A5 & v 5 WREIRRE
GTCHokd, Bl -MEO R e x5 =10
Lawen—Trendelenburg B &REEA%Z
T ORISR acetylcholine o /S ikig/ef %

* BERERIASAEARE (B U—TER)

CHRFNS34E 6 7 3 HZAM)

(Nakavama—Takashi) *

SEH L, ARk s hi-BRiEA & oME I
TR EZ G52 B L E BRI B TR E
YRR, JERE, ERSEREO 3FCEEE
HRORETHHBEEWL,IT L. INED I
FAfEOZROTICE ¥ 5o Lo iy Xig
7 adrenaline, acetylcholine DB & #3511,
adrenaline #I/EHKIEMY:, acetylcholine %1
HEEEOERE Loz L EH LT L.
INLOHEEPLEHILF F= LVOBRED
TS CHYRRE, HERE, BERGERE
DEE O TIC, adrenaline, noradrenaline, ace-
tylcholine OEREHETHOREEODLB T
EEEZ, vFF I OBMEREREARIC O
TERZfT-72. eXFF AR I = LOBEME
RICEBEIRS> DAY L U TRERMEIC A L
TEHIRD» b A ERE ., BMR» bAYE
& U TR 07 L CE#HIRS b H 2 JEIRE
D2o0FREXFTHIENTES. Z OE

R L b R TH A BT B2 LR

FLVWEEZ O TETHIFICOWT 3REHEE
WEOERERETIL 2.

.8 & F &

v ¥ H = (Bufo vulgaris) 133 L THKE
150g #»* & 300g ORER v, <& —Hic x4
FAU 7o, SZBREIZ496]C, KD 3 A~5H
@, —WEILE~I2H e BT - 7.

BEVRIZ B 7= Ringer g%, 0.65% NaCl,
0.862% KCl, 0.88% CaCly O &&EAK 96
2:2 DEIGTIRETEY, ZICHEREBER % N
2 CPpHZ 70 REEL 2, ZOMOMEX
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228, WEI0~205FEL 2.

AD = o — VTSR & B IC B sk 5
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RO, 2% B EZEo thyratron
P& FA L BB SR c Y
0, #IIEHSKR- | HREGETI2UEL 72
pLtHET B 2 v TRICHE RS E

ERICEL TR, LROEE lom® 2EAD
= .~ VEELIE- S AFORFICENETH
10~30f0RHIc (FEHVLI0FDME, (EHEREvE
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Fig. 1 a -
a : Percentage decrease of
drops caused by adrenali-
ne of various concentrati-
ons under constant perfu-
sion pressure 28cm HsO.
PDD =Percentage decrea-
se of drops.

PD = Perfusion duration.
ID =Interval of drops.

b : Qutflow curve showing
the effects caused by adre-
naline of concentration1078
(8),1077) and10~%6)g /cm?.
@D The 1st series.

(@ The 2nd series.

® The 3rd series.

(@ The 4th series.
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Percentage decrease of drops caused by noradrenaline
of various concentrations under constant perfusion
pressure 40cm HsO.
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Percentage decrease of drops caused by 1076g/cm?
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Percentage decrease of drops caused by 1078g/cm?
adrenaline under various perfusion pressures.
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Fig. 5 a

a : Percentage increase of
drops caused by 1076g/cm?®
acetylcholine under consta-
* nt perfusion pressure 40
cm HeO.

PID =Percentage increase
of drops.

b : OQutflow curve showing
the effects caused by 1st,
2nd and 3rd injection. @
4th, 5th and 6th B

7th, 8th and 9th ®
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excursion inflow curve.

U THATEHE & FIRHCHIE U 25658, AR
- ORBREHEOEBIAETLE. o1
PR ERZRICRT .

. & -

¥ F = OBBICR W TIRILE OB
B THAKRNIRBRA &, B gt
AN BT T I HHERE o Wi <o il i R Pk A i
FETRERH OO Z & XA RFi
L MERDETE L 2RO RE O EENSE L
o, FERBTEIREEFOMUEZEEE LTR
DEFHE EBFIEL 7= O CHOFEREIIC X 2R E D
BTl v LB s, - THEEED
BAGTAIS MEEBNOEREEZL TRV Th A
9 . AR IERETRSRE T R s & o8 .

T
Ach 10

Inflow (upper record) and outflow (down record) curves which are synchro-
nously recorded and show the effects ‘of Adr injection a and Ach injection

B & F = E OHIE -
WiE e i L T BEET
» 5 H, Meiners!S 137
=V DR B RE TR
THRADEHE B O FRsEE
kY Ach #5ic X »
TEARCROIFEMES
TEEATRY, FKES
EREU L b= v ORI
EREPRAS AT Meiners &
BEEAI Ach 12X - T
I O ke H3EE D FEIETR
EIRU ML CRENE R A8
m3sd 0 &FE LT
5. AU EBEFHT =
OB I TR
BLic s R DR < 7z
A0 L TR R OB TR
B OB BT RT
L, HWOREEERLE
H_‘E% ool @Ev
THLUERBIE B T
Meiners FRE O R4k
REEI—HICh -T2k
L Th, ZThidmERE
i X BHEE QR O
S bl 25B0LOTRRCEEDR
% . PEHEEB OB « F 52 h e hik i
DEE « WL EHb L T 2BIRER k<7210
{ThB. it - TZ ORBTHEZFERORN -
WO BT ZRIE OIGE « WHEE b T &
BILTHEYERvwEBbh 5. 2o Riicar
> TRROEHELIELZB- TELTRIS.

adrenaline, noradrenaline [Z D\ T

Adr GREE, FERE, REVRSERRE O i
Wb o TS B H 55630 b TRESEE
AU, TOHEIZIH= T Amsler » Pick?,
Zuckerstein3®,Schmidt3” , Richard -Schmidt2?,
BT, BRSO, vex = cRER, HWY,
#8108, Kusakari-Takeda® 3 {, FiziRiE)
¥1¢ Bradford®, Barbour?, Richard - Plant?,



il — R E SR B T 5 BTG (1) 923

' Nakazawa?®, Ozaki®®, #[E « )13, Page-
McCubbin?, Ahlquist «+ Taylor - Rawson »
SydowD, Spencer+Robert-Green3), Spencer3?
BRI FERE —3 L, Rothlin®, Ogawa??,

Okada®), 3t k120~ 3 EH#EE i B 1 5 HKIEL)
BE—EL A SN d - =, Nakazawa i3 ¥4
FILX BRRT Adr ORERIER R B

FCHE > TP T 5 LT 223, EHOF

BEBcRR 72 L B KR 0OBRLH -
e, ThICRBPES KX 3 RFIO Adr 0%
WEENAEE RO —~RERL T B EELD
3, FEROBWDLTe3icd b b3 s
PEBETABELDIRIOERFLHOTo R
LTERFHET 2B sk . NAdr & Adr o
Shif & P & L T B 2SR 2 TS 5
L REIHE B BBZ & h, Page-McCubbin,
AhlquisteTaylor«Rawson+Sydow % NAdr 3
IBMER O BME L TAr X Y LIRS
VIR TV BHEERZ-FL T3
acetyicholine [Z DV T
Ach TGRS RAED 2 BEDRL A bR T
BHich s, BE, ERE ERSERIO
HBico\- TH—RINERE L TROBERS
Fhhd.
1)~ﬁmﬁﬁﬁ%w%W%%%ﬁﬁD%w
, ICESIRBESBVERE VLRV
WB—%%#Tfm%ﬁwmﬁM%zW?
iﬂ%ﬁmbé
2) Bv EEEFEE*cviﬁKaéabaiz>, B FEE
Tﬁﬁ%%%#@b%w
3) B E (CHEDROBLIEEZER)
ERRHOREE R OREMAT 5.
D BT R O & e F OR R
BT 5 LR HRICEKRT 5 2%, | 2 MR
FB2HOBPHBI 20 TR RETH 5.
C ZhEEREIL - TS 2Rt % = 0BE
I EREFAEAR T D TT > e B ICEELLL Tw
%. R3OSk IMEPHEEYE © 5 5 Adr icHs
T LB 2 5T 5 Ach#3 i BN © i &R
THEACIIBREETH 5 L VI RERS . T
U Tk oG R E, MIRE, BieBR

BO3HECHTIEEEZ L. 205 HLERE
oW THEEND, EE9 Ik viaMstan
FEORERE LFLIL Tw5. EEEISWT
BHERL TRV ORTR VL L XEHRL T
Ho>Th 20cm HOBEDOL OBLw. KR35
B« IS X3 & ex 5= L OKENRER
BAMCE L, %<3 40mmukgRELl ko 5%
T &V, HHED b AR 40~50mmokEikE & R
LU T 5h b0k 0 AchABREZ RT & v
HMEDERETHRICHLENL I THAB.
B > THEWRIE O B BRI IR 258 0 ) < (e
CRBHESE D B & v 5 T OEEREEE L 4k
FOBEAEFRECHHEEZZ Ris b v o s
BFETHH0TRERVEBDbRS. ATHO
R TRARWERE T L FH OB E R U 24
BRKOERIZA BN T 5. 1> THEHIYE
bH5 L Bbh3 BB M%%%oﬁt
TLERRNTwS
%m%ﬁwigk@bAEWmRm@r&ﬁ
OFEF Tix Ach THUEE &, I D Tonus
HHRHEBRFEOTFTCRIKEL 4 58, 30~40
DREML ZERTEIBREE » 3 & v, B
Adr In Ringer I TME® Tonus # {50 &
HiRE R5 & BT 308 2 i B0 RBRE
REBAEMEET 5. BIHZF: Ringer KK
DR TERET, FIDIBEEERL 26D 2
DFEA & BEEREEPICIERICE T, Bbicik
BERL ERI R AIEEHRZHEART 20T
BB X VR BRDT 22 & 255
U3, $KiRD SPHE~ ERU 2612 1HL R
oo lo. BREH Y HEEHD, AHDH 216
D5 Tonus DREELITTELL 2EHICD
ZRUFIL Y b REVIKBBREZ A T3, B
AT Z O X 5 e ME R histamine O fEfizow
Tdb &< ARk CHEsk O 1T BRI &
T2 DORECPR DD OERTCIIFEL LT
NTHKERE R T 5. fER OHE T3 BRI
WMLEbDBEDVEI TH-T, ZHLERD
A=EFZO0—RekhlLTwadLtBbhs. AHO
et TR ATH I BUE & A e A SRS RSB R
ERCPREIRAE L0, ThE bIEEL



®

024 | B BT B FRE (1

e D, B KRR U 7 2 ORI 7
WU, BT IR % R U A R B~ B
LidE ) hieovThLEmAT e, FHKED
A & i RETEA ST H i b 2R
mmmm%&m%ﬁbwaﬁ:@ﬁgm%ﬁE
e EBIETH B L BT 5. ZEIERHA
LR EOFEA, ARESAAERFHOT TR
CHEE RS LERLEBETET A5, JOM
OFIF A b ATy . XFKE SRR
B DB e o ED bIKIE~ R 2 HRE
o HICHED DEEABET 2B LL R L

RATH B, THREFOBLERE T ’

% . Nakazawa? i3 v ¥ % ¢ X 2R CTELE
1z pilocalpine Tk L T b = ORISR HE
WRIER R L I HRT B L RAT V2, F
#n1B7- Ach OILIEThE & L L CERELCE
bh 5. Pkick Wik o e OR B
FHAL 27228, EEEOLEIT X - TEAch
BB EKEERTOTHA I 2. THIED
TR BRI B - IESFEHRICER U T3 2%,
WA C oW T L AERELPEALY 2 LR
ph 3. BIE TR CHRRKICBHEE v )
2HAUR B E < B BN, MEZTORBDOROD
FSERIEECX 2« Th 2, MEENE>HE
Bk 213 33 [HN W B b=k <FEIRD H1335
Bz i bnFsas ANz Soz. Bk~
Q HHREE, HpUKE O RV I X B2
Bl - IR okER L —3T 525, 2R
By CRIGES RIS RRREE L2 ICHLT
BRI —RE L@ [ B R Dol
fe. Z O EBRNEEREATROLS 25N
HEOE2HOER e E - LBAEEXRTH
B bbb e Bbh R, IO JHESR s im0
RERUER .

V. R UER

v ¥ H = L OBERS A Y BEIRS HHEZ
YBIREE %9 3 BeRilic B » CEfEEENE L, adrena-
line, noradrenaline, acetylcholine ® & iz %
ETHERE, EVBRE, EeBsiorEs
B R EEAEECRS, ECEITIpE 2

DIFRERKRDO X 5 iR E S,

1) I/ B O M ER OTAMHE 2
U o fEE, ERE 0N - BT hE NI
EOUKER « BREERT 5 L Bbh 3.

2) Adricow <

Adr CRILERBEIEOALEZRL, L0
EEHEER OB L FIHAT s EREHET
3.

FEVRIE 40cm H:O~12cm HeO, 3% 107°~
107% OEEFHN T IR E O WEERE OR W
BB RRECERMID S .

BRI B R i > TIRT T 5. T
M i BER R E S O MBEE I AEER H 5 2
107° XV LPEL 1076 L v, ‘

3) NAdr izowT

NAdr & 7RBGEISRO A &R L, BHERORE
PSRRI X 58, MRER X CREOR
B OBREE OB Adr BERETH - 22
Adr U TR BB AR CRIRE ST
WHIAL X CBbh .

4) Ach &2wT ;

mmﬁm%%{ﬂﬁﬁwzmﬁﬁ%@3@®
SHENBE S Nz . SRS BRI RERE R o B8

L EART BEMEE L, BHER SR
SF AEEERLUREY, 2HAESRCRBT 5
i —E L R EASRD bR RP o 2. -
< A —REREFA—BEO T THI» I BHEL R L
2L ORBIIBCET A BB Ao
2, TR BREEICE U 2 ek al
-7z,

BEFRIE 40cm H:O~12cm H.0, EE 1038~
10 D EEFP TR HEME O B R IKREI R IR
& BEEEIEIT /NS v, R AChIEE 23 WAL
WESEAE Y B0 b, B ERKOHKIEDR
PRTEHREARGE L.

BEERBRRRO B¢ L RO TETT
5. o EERRRE O BBEX 1070 &
107" ORIcH V107" A S 2 7.

Adr, NAdr BZEEREHEIKCRICE VTR
ERREETH Y, ThicHl AchoxaimE /e
ARAEN cRkEETh s EBbhs.



v | —— TR R < B B (1) . 925

e K5 EAEREERMEER vz 8IU—F&
BICRHEL T,

MARXOES 13 8 121 [ £ BERFHRFLR T
#35M A AL BEELTREL .

b4 Bk

1) Ahlquist, R. T., J. P. Taylor, C. W. Rawson and
V. L. Sydow (1954) Comparative effects of epine-
phrine and levarterenol in the intact anesthetized
d.og. J. Pharmacol. & Exper. Therap. 110, 352

2) Amsler, C. and E. P. Pick (1919) Pharmakologische
Studien am isolierten Splanchnicusgefdssgebiet
des Frosches. Arch. Exper. Path. u. Pharmakol.
85, 61

3) FiliE — (1932) FE%E P35 W IR SLH) o fl A BRI
Fie kB TREIL OV T BEAS 51, 351

4) Barbour, H. G. (1912) Arteriensystem, Verhalten
zum Adrenalin. Arch. Exper. Path. u. Pharmakol.
88, 41

5) Bradford, J. R. (1889) Innervation of renal blood
vessels. J. Physiol. 10, 358

6) #RF 1= (1952) BRI R
vOER IRBEX 5, 627
7) B—F « MNEER T (1954) fEER X B WENE
woWT HALEEE 16, 454

8) BU—F - IRk (1954) O BBIMEREMEA
CRET7wF—~A 29 vOER BAR4HEE 16,
459

9) EiU— (1954) BpfHlfHiRR OB 2T
AAERZHE 4, 6
10) A FETEE (1939) Mm% @ Tonus & Acetylcholin &
® Histamin & OBk HAAR4:HEE 4, 421.
11) B[ 5—E5 (1924) 7 £ F ~ A € 5 V) ¥ DGR
Lo T RAHESE 21, 1924
12) F BRI (1937) %“B@ Bowman KEEZBYECRT
3% (1) RESE 56, 1888
13) MEER T u%67bv+uy&o7t%—»:u
v Ol A& EBERic 2T AA4Ek 18, 15
14) Kusakari, H. und K. Takeda (1930) Studien iiber
Fliissigkeitsaustausch II. Einfluss der vegetativen
Nervengifte auf die Harnabsonderung. Tohoku J.
Exp. Med. 16, 494

ETT7TEeF—1=2Y

15) Meiners, S.(1941) Die gleichzeitige Registrierung

des Ein-und Ausflusses am Liwen-Trendelen-
burg’schen Gefésspréparat des Frosches mit dem
Zeitordinatenschreiber. PAl. Arch. 245, 145

16) B & i (1942) {2 RIBIC X 3 & © Tonusiz
2DWT BA&EE 7, 631

17) B iR HE (1928) BME R RIET 7 Fv Y v o
fERiz 2T TEELSE 6, 862

8) BRI (1928) MM Wik O B & R UVREE
M RETEEC 2T HEESH 42, 377
9) il # (REXR)

20) Nakazawa, F.(1924-1925) The Action of Parasym-
pathetic and Sympathetic Poisons on the Blood
Vessels of the Kidney. Tohoku J. Exp. Med. 5,
185

21) FEAAIEE (1952) RRIER O BEER HH

22) Ogawa, S. (1912) Beitriige zur Gefisswirkung des
Adrenalins. Arch. Exper. Path. u. Pharmakol. §7,
89

23) Okada, M. (1928) On the actjon of adrenalin and
pituitrin upon the glomerular capillaries and on
their diuretic action. [@iliEE£Ek 40, 440 )

24) Ozaki, M. (1927) Pharmakologie der Nierengefésse.
Arch. Exper. Path. u. Pharmakol. 123, 305

25) Page, J. H. and J. W. McCubbin (1953) Renal
Vascular and Systemic Arterial Pressure Respo-
nses to Nervous and Chemical Stimulation of the
Kidney. Am. J. Physiol. 173, 411

26) Richard, A. N. and O. H. Plant (1922) Action of
minute doses of adrenalin and pituitrin on the
kidney. Am. J. Physiol. §9, 191

27) Richard, A. N. and C. F. Schmidt (1924-1925)
Glomerular circulation in frog’s kidney; action of
adrenalin etc. Am. J. Physiol. 71, 178

28) Rothlin, E. (1920) Wirkung der chemisch vasoto-
nischer Substanz auf iiberlebende Gefdsse. Bio-
chem. Z. 111, 219, 257 u. 299

29) teRETERR (1927) T F — L & 4
2T BRE¥E 1, 765

30) Schmidt, R. (1922) Diureseversuche an iiberlebe-
nde Froschniere. Arch. Exper. Path. u. Pharmakol.
85, 267

31) Spencer, M. P., G. Robert and H. D. Green (1954)
Blocking action of ilidar on renal vasoconstriction
effects of l-epinephrine and I-norepinephrine.
Fed. Proc. 13, 143

32) Spencer, M. P. (1956) The renal vascular response
to vasodepressor sympathomimetics. J. Pharmacol.
& Exper. Ther. 116, 237

33) BB IE « RIEKES - (ERETAAK (1958) H ALEHES
20, (8 %) #2365 B ARLE A THEK
4) MBREZ A « B51I5EE (1936) B RT3 7 F
vy v OfER KIRESHEEER T, 634

35) #l  H (1938) FIALME R OWR B BUFTH
WORBCOVT KESE §1, 1327

v v OMmEVERIC

'36) Zuckerstein, S(1917) Studien iiber antagonistische

Nerven. Nr. 13. Die Wirkung des Adrenalins auf
die Gefédsse verschiedener Abschnitte der Niere
des Frosches und die Verdnderungsfidhigkeit die-
ser Wirkung. Z. Biol. §7, 293



96 sl — BRI B B FFE (1)
| Summary

The author investigated the action of adrenaline, noradrenaline and acetylcholine on
the kidney perfusion preparation of Japanese toads, perfused from A. renalis to V. renalis.
The perfusion rate was measured by means of continuous recording of intervals of drops
as ordinate. The results obtained were as follows:

1) Adrenaline always caused flow diminishing effect if it were effective. The longer
the duration of perfusion, this effect tended to increase. The action of noradrenaline was
almost similar to that of adrenaline, but seemed to be slightly weak.

2) Acetylcholine caused flow augmenting or diminishing effect as well as diphasic
effect. The longer the duration of perfusion, flow diminishing effect generally decreased
and flow augmenting effect increased. The former often changed to the latter after prolonged
perfusion.

The mechanism of these changes of perfusion flow was discussed and it was. concluded
that acetylchéline is essentially vasodilative for toad’s kidney while adrenaline and nora-
drenaline are vasoconstrictive.

(Department of Physiology, Yokohama University School of Medicine, Yokohama)
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Studies on the Vasomotor Nerve of the Kidney.
(2) The Action of Adrenaline, Noradrenaline and Acetylcholine on the Kidney Perfusion
Preparation of Japanese Toads, perfused from V. Portarum Renalis to V. Renalis.
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a: Percentage increase & decrease of drops caused by adrenaline of
various concentrations under constant perfusion pressure 12cm HgO.
b: Outflow curve showing the effects caused by adrenaline of conce-
ntration 107%8), 10~
@ The 1st series.

"(7) and 1075(6)g/cm?3.
(® The 2nd series. (@) The 3rd series.
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a: Percentage increase & decrease of drops caused by acetylcho-
line of various concentrations under constant perfusion pressure
12cm H:0.
b : Outflow curve showing the effects caused by acetylcholine of
concentration 10758), 107%7) and 107%6)g/cm3.
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T.
163

T
168 159 175

= ORI NAdr R 10°° B s Ui JERIER X - CRIBOHMEAE Y /858 b
WmEZ 24cm HoO 225 8cm HoO O T x BEBEn=dnE, ToEAlE v TIETERE

KEZTEVELELZDPERET - 2.

BRI B Cfl 238 6 KR L

)1 Uy, B =i AdrBEEERE OB VR
X5 REVERIED b - BB nR -2




o

32 sl B B B B T (2)

E 0——°l6j ISt phase of diphasic effect REVRIEBTE (PD)
& g xigs Far 0 60 po_lsomin
%—’i lg_- o--010% 2nd phase of diphasic effect ] T '
= | a lo-
R I0F &
2 [ 3 20
g5 - % ﬂE * /
g f s
% 0 “":”%O‘T?T'T'_:’T?: N a§ bo o—0 2icmi,0
= I o~ m, I £—4 |2 emi0
25 Aimasm <o
ggé : P D ’ Fig. 9
Fig. 8 a £

A, . 1. T .
oms  0m0 075 07135 0Is 0135 0.70
Fig. 8 b
a : Percentage increase & decrease of drops caused by acetylche-
line of various concentrations under constant perfusion pressure
12cm H20.
- b:Outflow curve showing the effects caused by acetyicholine of
concentration 107%8), 107%(7) and 1076(6)g/cm?.
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Percentage increase of drops caused
by 1078g/cm?® acetylcholine under
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Inflow (upper record) and outflow (down record) curves which are
synchronously recorded and show the effects of Adr injection a and
Ach injection b under perfusion pressure 12cm HoO.
Notice ; Increase (decrease) of flow is shown by downward (upward)
excursion outflow curve and decrease (increase) of flow is shown by
downward (upward) excursion inflow curve.
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Summary

The action of adrenaline, noradrenaline and acetylcholine on the kidney perfusion pre-
paration of Japanese toads, perfused from V. portarum renalis to V. renalis was studied.
The perfusion rate was measured by means of continuous recording of intervals of drops
as ordinate. The results obtained were as follows:

1) Adrenaline and noradrenaline produced flow diminishing or augmenting effect as
well as diphasic effect (=flow diminishing or augmenting effect followed by flow augmen-
ting or diminishing). The longer the duration of perfusion, flow diminishing effect decreased,

but no definite tendency was observed on flow augmenting effect.

" 2) Acetylcholine caused flow diminishing or augmenting effect as well as diphasic
effect (=flow augmenting effect followed by flow diminishing). The longer the duraéion
of perfusion, flow diminishing effect decreased and augmenting effect increased.

The flow augmenting effect caused by acetylcholine was stronger than the effect of
adrenaline or noradrenaline. ‘

(Department of Physiology, Yokohama University School of Medicire, Yokohama)
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Studies on the Vasomotor Nerve of the Kidney.
(3) The Effect of the Nerve Stimulation on the Kidney
Perfusion Preparation of Japanese Toads.
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atrium preparation compared with effluent before stimulation (b).
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same intensity (8, 9). (a).

At first weaker stimulation (2, 3) produced flow diminishing effect and higher
stimulation produced slight flow diminishing effect followed by conciderable flow
augmentation (4, 5; 6, 7), but these effect disappeared by repeated stimulation with

Effluent during flow diminution contains any substance which acts accelerative on
sinus—atrium preparation (2, 3/, 4/, 6'), and effluent during flow augmentation shows
irreversible inhibition (5/, 7/), although effluent during stimulation with no effect
acts markedly inhibitory on the preparation (8, 9'). (b).
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Qutflow curves showing the flow diminishing effect caused by splan-
chnic stimulation of various frequencies on the A. renalis-V. renalis
preparation perfused with Ringer’s solution contained 1077g Jem?
adrenaline under the perfusion pressure 40cm H:O.
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Effluent during splanchnic stimulation produced inhibitory effect or inhibitory
effect followed by accelerative on the sinus-atrium preparation.

Fig. 7

The figure shows the general nature of nerves
based on the effect of nerve stimulation upon A.
renalis-V.renalis preparation (left)and V. portarum
renalis-V. renalis preparation (right). K, d, means
vasoconstriction and vascdilation respectively. A,
C, indicate that effluent during nerve stimulation
produce respectively adrenaline-like and acetylcho-
line-like effect on sinus-atrium preparation of toad’s
heart, (—) means noeffect (+=) means doubtful effect.
Size of letter shows the intensity of effects.
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Outflow curve showing the flow diminishing effect caused by splanchnic
stimulation on the V. portarum renalis-V. renalis preparation under the
perfusion pressure 12cm HeO.
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Effluent during splanchnic stimulation preduced accelerative effect (a) and
inhibitory effect (b) on the sinus-atrium preparation.
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DOEEIC X » TERBBROFR—FEHHET 20
HERETHS ). ZIREFTAsEIe x4
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PRI ERETH B L v R TR

BECHEFNEET e E2 5. 20 SERER

RETEE BB 2 & s  BERVEHIE O O EE
BOms 6 Adr B2 HIXIREESE Ach Ké7s b1F
BRSR L HE L T SRS ORI IR £
D2HLDTH5B.

LEFIR-BEIRRIC 2 T RS RT T
B o TIEEEMRE S > L TR L
ZORARECSDLE2 b5 B, BEDE



018 rhl— B R B BT 5 B (3)

TAEOFEBICOCTT b&DbL VI, BE
whkE, IRIETR ORI O TSR I HE
FEarzedcEhvy. RKEEMEO 36
QR (FI90) 2 LEFERRERD > 2 &
4 hif adrenergic T, MIBEWMERD -2 LT
iE cholinergic TH 2 WEEENEVEEZ D
TEWTEBRETTHS.

V. E #

v 4 =0 BER-BHICR, BIUR-BH
% & BB BRI L C, & TR RERE, 2
BAR, RERERNER, NEHREEAOK
BEOTFICESNCR#L, BREcRETIR
PEEL, BICEREHEETRICHbh 5 THER
S 2B L TIROERE B

1. SkeEhE, TREME, RERTEREEO

FEE, WILEROMLOBRRECHL THE
BRRD o . LEREEK S & b REEAT
BHnME BB LB, Tz,
L 2. IR RIS FE B A T B ENR-
BRI S UIBRERD R B DB 2 v THRER D
2MEMEEERL, BFIR-B% IR R T pE
BHED A E b U 7= 2SR O JREIR I R o 1
fedn o 7z . T OB S BERIR KR A T 3R
E@ﬁuﬁb1w<A&&,&oAmﬁ@%E
OfhE LEEH LB,

v H = A0 = B L EEE O
i, UEEREREHS adrenergic T Y HKIRMHGE A
cholinergicC® % Z & XM <TEETH 5 . BUE
W LIRS L RIEWERaEhd LB
na R, FEMERUCEHEMRRICBT 5
WIS EEEOBEIELZELL V.

e KRB EAEEEEREETE v = BIL—PH

BREHBRLET. MARTOEER IZH35MH ElZliéEﬁ
%%’(‘%ibt

B2 3

1) Arthaud and Butte (1890) Arch. Physiol. Norm.
et Path. 5, 2379 (5) X W 3|/

2) Bayliss, W. M. (1893) The physiology of depressor .

nerve. J. Physiol. 14, 303
3) fRE ¥ (1956) BRI 1 Z 5 i BBk B
THE BEEFEREST 4 645, 649, 655

4) Bradford, J. R. (1889) Innervation of renal blood
vessels. J. Physiol. 10, 358

5) Burton-Opitz, R. and D. R. Lucas (1911) The
blood supply of the kidney. 5 The influence of
the Vagus nerve upon the vascularity of the left
organ, J. Exper. Med. 13, 308

6) Cohnheim, J. and Ch. S. Roy (1883) Virchows
Arch. S 425 (5) X Y 5|H)

7) Dale, H. H. (1906) On some physiological actions
of ergot. J. Physiol. 34, 163

8) Folkow, B. (1955) Nervous Control of the Blood
Vessels. Physiol. Rev. 3§, 629

9) Gaupp, E.(1896) Anatomie des Frosches. Friedrich
Vieweg u. Sohn Braunschweig.

10) & 1— « Jnpk R (1954) B0 BRI & ERER
CRET7eF—~A 29 YO BAREESE 16,
459

11) & U— « JnfE R Z (1957) fifi i B i 2w
T BARLEHEE 19, 347

12) Hess, W. R. (1930) Die Regulierung des Blutkre-
islaufes. Georg Thieme Leipzig.

13) SUFEIA (1952) BiEic | % HEMEKRER X b bk
TEYEIcowT BAEESE 14, 501

14) IREER T (1956) 7 FL Y Y RO T &F—A 2 )
/GJHTTJI[L"‘”A‘@EM’F)W;OV*T HAAEESE 18, 15

15) Kusakari, H. (1930) Uber die Beziehungen der
Nervenfunktion zum vegetative Nervensysterp
1, 2, 3, Tohoku J. Exper. Med. 1§, 509. 546. 553

16) Masius (1888) Bull. Acad. Roy. Sc. de. Belg. 15,
528 16, 60 (5) X Y 5[fE]

17) /% 2 « P48 15 (1954) EORTEKEMBE E ~
TR 2 5 MENEMRICOWT  EBEZER
EE ), 422

18) rJITFIR (1949) BONEER M X 5 BB iE
R oW BAAMEER 11, 45

19) il # (1958) BRMAEERIfRICBET 2HF5E
(1) & %7 =L EEIK-EHIKERE K C R ET
adrenaline, noradrenaline, acetylcholine D
woWT BARAEEE 20, 913

20) il 2 (1958) BEMEEEIMIEKICBIT BHFR
(2) &7 = AVEFR-BEHERE A RET
adrenaline, noradrenaline, acetylcholine D{EH
wowT BA4EEE 20, 927 _

21) Nakazawa, F. (1924-1925) The Action of Parasym-
pathetic and Sympathetic Poisons on the Blood
Vessels of the Kidney. Tohoku J. Exper. Med.
5, 185

22) FEFLAE (1928) B, BB A UBREICE 5 mEE
By BT SR MILESER 40, 2072

23) FEALANZR (1952) RRTER DT BESEERE HK

24) Ozaki, M.(1927) Pharmakologie der Nierengefisse.
Arch. Exper. Path. u. Pharmakol. 123, 305

25) Pearce, R. G. (1914) Effect of vagus stimulation
on the blood flow through the kidney after section
of the corresponding splanchnic nerve. Am. J.



e — R B I B 5 T (3) | 049

Physiol. 35, 151 Physiol. Rev. 34, 608
26) H %33 2 Bl - #l B8 =438 (1957) u. s. von Euler 28) Walravens (1896) Arch. Ital. Biol. 25, 169 (5) X
ZFoAT FrFY Y BRESHRE FR Y 51

27) Uvnis, B. (1954) Sympathetic Vasodilator Outflow.

Summary

The vasomotor effect of nerve stimulation in the kidney perfusion preparation of
Japanese toads, perfused from A. renalis to V. renalis or from V. portérum renalis to V.
renalis, was investigated. Perfusion rate was measured by means of continuous recording
of intervals of outflow drops as ordinates. Isolated vagus, sympathetic nerve of neck,
vagosympathetic trunk and splanchnic nerve were electrically stimulated. The results
obtained were as follows:

1) None of the stimulation of vagus nerve, sympathetic nerve-and vagosympathetic
trunk produced effect on the perfusion flow, and none of the effluent during the stimulation
of these nerves was effective on sinus-atrium preparation.

2) The splanchnic stimulation caused generally flow diminution on the preparation
perfused from A. renalis to V. renalis and it occasionally followed flow augmentation.
Flow diminishing effect was produced on the preparation perfused from V. portarum
renalis to V. renalis, but no flow augmenting effect. Effluent during splanchnic stimulation
showed adrenaline-like or acetylcholine-like action upon the sinus-atrium pi‘eparation.

These results are compared with the results obfained by the investigation of the
effect of adrenaline, noradrenaline and acetylcholine on these preparation, that was previously
reported, and it is concluded that adrenergic vasoconstrictor nerve and cholinergic vasodilator -
nerve of kidney may exist in splanchnic nerve, but the existence of them in vagus nerve
and sympathetic nerve of neck is much doubtful.

(Department of Physiology, Yokohama University School of Medicine, Yo}cohama)
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Activation and Inhibition of ATPase by Pyrophosphate.

nHE# 2% &

Zoe Mo TR RS

(Ucnipa—Koki » Taxanasu-Hiroshi « Muranaka-Kojiro) *

GAERER CH 5 myosin B o EBAIZS (L,
FOESWTNERT 7/ v v 2R (ATP)
» myosin B O§E&1CoVTiE% L DFFFEHIC
Iogstsh T3 . gleaEm PP) b
1238 ATP & FfE7s myosin BIEROFEER
UHEELRE OMET 2 0 @323, M, B
ZE0H I myosin BOTF /v v PYRAT 74
— % (ATPase) [T 2 W OERICB
T PP it CaCl, f7ETF, pH65, 0484 KCI#R
ERCEE RSN EET 2B ERE L.

GallopZ® 13#& 5k myosin © ATPase 28 PP
k) —EBEETRES W 2BLBEL 2.
NEES 3 3 0.6M KCLHEKICRY T, —2k

. Eo PP 3 20°C#i#% <1t myosin B ® ATPase

EEE#ENL, B2 ATP itk - TOEES
% myosin B ORERET RO AHELIRE D
METeEeENcIfTsBEBELL. £k
¥ PP 3{EIE T myosin B © ATPasef&ik &
T 2EERD 2.

z O Cx, PP © myosin B B X UG

myosin ® ATPase 7Etic RiETHEEFFEL

L 7.
1. # &+

myosin B 3K RO AL > Weber-Edsall
Ve C2ARRIRM L, BiA A vk T 3EBEKEL T
e > T2, k55 myosin 12 A. Szent-GyorgyigkD
X ooz,

£ x DEEEREIR Micro-Kjeldahl ¥kic X b
HWwiz. ATP 13 Sigma OfE=717V &
#xAviz. PP RS EERER) &—

* ABERAFEEYRE CFEE, BRER)
AHTLOEE 3350 B AEHELTREL .
(RFI334E 6 A 9 H3Z A

BEELL, 1M roge L, 1IN HCl T
pH 7 L 2.

£ B F &

ATPase iEHR KR T HISEEREEY, —
RIS W B oRELr O RE L 2.

F SRR 0.8ml @ Tris—HCl buffer % =12
Tris-maleate buffer, - FREEOKIERFE 0.6M &7z
B 2M KCl 24 £EEE O ATP K
0.4ml, FTEOKBEERBONIEREDO PP X
O CaCle B¥# 9 ¥R, 100pg 7n L 6(_)0;4g/ml )
BEHEVSE 2.0ml & bRtk Emz TE-
7z. PP %7213 CaCl, e vEBE&x b D itk
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Fig. 1.

The rate of ATP hydrolysis at various enzyme
concentrations. Each reaction mixture contains
1073M ATP, 0.6 KCl, 0.08 M Tris-HCI buffer (pH
7.2) and enzyme in total volume of 2ml in the
presence (broken line) or absence (solid line) of
1073M PP. The enzyme concentration as pg of
protein per m¢ is given by O, 100 ; @, 200 ; A,
300 ; A, 400 ; x, 600.
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iz Ta&E%® 2.0m & L. BREZATP®
iz 3w 7 0 E—2REOEEM+£0.1°C)
HFiEL 2. £RBEERISO time course %
BORBCEFLOBREZHER L. Tz
DIREWCR7=NnT ATP BRIz RS %
B, —ERME5 % ) 7w — VEER2.0m
EINZCHEIS % 1k » 2. R CEEEIRB
U, ZOURIE 2.0ml % &, 70Oy
2 % Fiske-Subbarow ¥ CTEE LU 2. ¥E
iz > Tk PP ik 2fHEREEL T20~
- 23CTfT o7z

I.% & B #&

1. BREEL PP

myosin B O % 100ug/ mid> 5600ug/ml
BELEETPP Ob3HEEERCESITD
T ATP S#BoREREL B2 L (Fig.
1). PP oFEL hvBaRBmom Fis
O R B EIRERRILE T, W1 5%
JRILU 7289, & 7= Z OIS CoBs h B
ATP BREHRBEIKRARIBRTHE. —
e, BERRE /N BB, WEEOHED
ZERHREE R o 7.
PPOFEC L Y, BEHERRESH, B
CEESRREMEC L IEE LS BISs k.
%72 107°M PP ’FEAET % & ATP Sk
B 2 b BETH - . AR
myosin Z{E > =ERC L B h .
UBOERIZB VT, PP OivisaATP
DESREE 2 0% 0 time course O X 5 bR
Hiz.

2. pH FiEHRICH T 3 PP ogE

PP 25 58H4&, & v HA © myosin B-
ATPase © pH iEME#E % Fig. 27 7. PPo
A1 ATPase iEME L pH 6.5 MR
1oofke, pH83MhHRIcE/ N DL, B

pH 85 ECTHUO LR L. Zhix Tris-HCI

buffer, Tris-Maleate.buffer, Veronal-acetate
buffer * #* 721X Tris—acetate buffer# v T 1
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Fig. 2.

The pH-dependence of PP effect on the ATPase activitj
of myosin B at 0.6 KCl and 25°C. Reaction mixture .
cotains 300 pg per m! of myosin B, 5x 10™4M ATP and
0.08 M Tris-maleate buffer. Signs ; O, control ; x, 1073M
PP ; A, 5x1073M PP. Broken lines are the ratio of the
;efl)ocity in the presence of PP to that in thé absence of
@R EoNE *. Lal, S
buffer OFERHIC L VLD ES 7.

PP »dH5e, BERERL-LTOpH E
BieH - TliEs iz, LarLl, 2OREOR
B pH itk v&Y, iEH pH o L& i
PRI L 72, PP Ob 5858 RviEE
DHEEOLE pHEFLTF =y +T5& pH
85 Mk & b - bell-shapeliki 7348 b h 1 5
EERED B .

. EHRELREORE

ATP BEE#ZZ (L& ¥ T, Lineweaver &
Burkl® OFEEZECKnZEOVm zRkoiz.
myosin B ©84&1 Fig. 3057 74n<, 25°Cic
R TI10*MPP %5 &, Km 3Ed» P
U, Vm 33y 7=. 5x103M PP 2'735'?)6‘ &

* Veronal-acetate bufferOB &I BT A H VFERTEL L EEMETT 3. 2hil PPHEETCLERT

HBPMLILETNBET LRV,

»
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Km 223687, Vmoir B L 2. 107°H
CaCly BT %541 myosin B-ATPase®
Km 3L, Vm gL L#ELZ. L,

Ca*™ 2 X% KmoOZ kBt b, &&
54 myosin {5 & 1073 M % 7-135x 1074 PP
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olf

5 0 5
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Fig. 3.
The effect of substrate concentration on the velocity
of ATP hydrolysis at 25°C. Enzyme concentration is
3004g per ml of myosin B. Signs ; O, control ; A,
1078M CaClg ; x, 1073M PP.
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Fig. 4.

T he effect of substrate concentration at 5°C Experi-
mental conditions are the same as those given in
. Fig. 3. Signs; O, control; A, 1073M CaClz; %,
1073M PP,

Bz sztick v, Kmd Vm bEicHEEmL
72. PP ic X % Z Ok /e ST 7 15 A IR
ETRsCEcBbhs.,

—7%, PP I5C cHsiiEye LU T/ERL
7= (Fig. 4). & myosin # v 2854 Th,
ZOWEME 10734 PP T X 0 B&INIcfEE S h
. 2L TR Kmm75><10-5M73> B 36X
104M 128 L, Vmix PPORvHE&LRHU
'C“z?) > 7.

AR EBR £20°C, 15°CR L OI0CTH1T-

- 7=. myosin B iz X 5 ATP S 0HEE 1x10°C

PIETG103M PP iz X WS h, 10°CLLFT
RS hie. 55 myosin ® ATPase o K3
% PP OREEMAIZISCU ETA bh, 15°CT
¥ ATP B2 2x1074M P EORRIES v D
B, FhUTOEECCEEEZsNT:.

Vm O O Km o 33 0 3% & 1R o 3
oL T & B & Fig. 5RO Fig. 6ic /T REIC
72%. PP & CaCly @7\ B0 Km O E R IRE
Ly, 10°°M CaCl, O AT 28560
ZFRGHEREE RIS L. 103 M o PP
BDIEAET 55461 Km OfEIR10°CY LT 75 A
£ 53, ATPase iEtEaflE s 5 5°C Wik
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Y4 x103
Fig. 5.
Dependence of log 1/Km on 1/T. Signs ; ), control ;
A, 1073M CaCly ; x, 1073M PP.
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0 -

33 3% 35 26
VT 103
Fig. 6.

Dependence of log Vm on 1/T. Signs ; O, control ;
A\, 1073M CaCly ; x, 10730 PP.

ATOEE, Vm ZiRE LRy 2.

BERFLAFHSHERRO = b v e ~2 ke
RIS = 3% — &, FOLEROBE 5 bR
5L, ZxROZT LB, 4dH=—4.6kcal,
4Hcac:=5.6kcal, E=15kcal, Ecaciz=9kcal,
Epp=17.5kcal. CaClo0FATFIZE L= {ER
OuelletF12iz X > THLAZEL Y DR,
F72 PP 3 CaCle § 2 WA DEEEERO =
Y EALE~REOHFIATHY, BRIE= R
A —~DFENRIETH - 7= ‘

4. NaCl E#&ET o PP ogg

myosin B ® ATPase{&FHicx4+ 5 KCl &
NaCl oE% PP FAETCHE L= (Table
1). KCl # NaCl tE&»2%&, PPicks
BIEDESIET L. Bic PP 3558541
b i WBAIT b ATPase & f#1x NaCl o35 &
. Table 1. )
The effects of NaCl and KCI on myosin B as ATPase
in the presence of PP. The values are in micromols

of phosphate splitted per mg of myosin B per min.
pH 7.0 (Tris maleate buffer), 25°C, 5x10~*M ATP.

0 1073M 5x1073M

Concentration of PP

KC1 0.6 0.108  0.205 0.318
KCl 0.3M+NaCl 0.3M 0.043  0.046 0.056
NaCl 0.6 0.00 0.00 0.00

FiEF UL 72. NaCl FETIC ATPase D
EEix Banga® iz L VR 5hTHY, %
NaCl 7Z&TFIicEDTAR & W RIEEAS DD v
Hic BowenW it X VBIEShTw5. —F,
0.6MNaCl¥EWk & L Immyosin BIEK D2 x 104 M
ATP it X s ¥iEET25°CT 102 M PPt X 1
0% DT L D bz .

M. # #®

myosin B % 7z i3 %5 myosin © ATPase 1%
KT 3 PP OERR SR EETE <R -
RS X B EELZ LN, B, EEICHT
% PP ofdtR o nvyEHesd. 25°C
T PP {2 myosin B ® ATPase /&M #RiET 5
2, ZORIEE PP & ATP BE 5 7= site CfE
&T B, Eiik PP OfE& 2 ATP OfF4ic
bEVRERWEr SavE IR LB
Exzbhd. —%, PP X20°C %7213 23°C ©
ATP iz & 5myosin BY&WK O RERERET & UGS
HAREOETEESNCIIET 2B RN T
w3, HLHZOFEENPP & ATP » myosin
B O —site ST B IR EERT 5
51¥, myosin B ® ATP @ icB85F 5 site
i ATP %583 %5 Z & ic X » T myosin B4
FTOMBRELEOERB I Tsite LESThHA
5 . Efimyosin® B4 KmoEmB R,
PP Oft4 % myosin B OBE& L 3815 &%
Zbivd.

5°C T myosin B ® ATPaseF#ix PP iz
XV E4ANCIEE S h, PP BEE % 7zmyosin
BATOWEMNELE O SET T 2 BB T
¥5. 22 TEETIE ATP & PP 3EEEOR
—site KFEET D h, FRES - siteicRiF
% PP of& s ATP & myosin B 04 0
BeRELVEEEZDDPTHS.

PP @IEEIc %< ORERIC X Y myosin B &
BELEAORErBRADTCEL B LD
N30, TOROERD b OFYERNEiCE
UT ATP ¢ 55T 2854 L BEREHCEL T
ATP L 5% T 554 Ch 5. > Tmyosin B
X35 ATP OfE4i 2 O Tbh %
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ThAH5. 1oEbh5site LT 5 ATP O
&TC, =hix ATP fEx2 b7 bL, 1004l
O site ic B3 5 ATP Ofs4T, £ hidmyosin
BOWENELE L OTHRLOTHS . £
LTI 2mDOIESCBCTT 7= vEickid
%4 myosin B DR —site # HHT 5 Th
A9.

Fig. 2 ic;p74n& PP 4T ® myosin B ©
pH &Mk v = R O R T 5 O T
i EEz bhsn, U LSMEERORK
EEBRIIESEA X v E0x V- MEEYIRERIC
LV HERZY B TV EOT, BT
P ERERH SR 72 019)16) . SRR myosin B 3kl
CEIARY O Mgt Cat* EgEh T v 5
T b3l s T 338D, Bowen & Kerwin!®
i EDTA #hgticid s pH 0B e HEL,
Morales 21813 Cat* 72 £ F Iz AET (S-8-
aminoethylisothiuronium) #4L¥® myosin. BO
pH-Vm %R L 7. Bowen R Morales
© pH HiF 3 HRIc AERO 2 h & @Rk

‘ﬁ2%bfwé.

Catt OpaEEL, RWBEE&D ATP 38
myosin B @ ATP 538 O % Morales ©
F—g b % L, pHHL7m» ¥ T3
v, FEfsicbell-shape Wik @ bt -
myosin B i35 PP, EDTAR U AET ©
VEREBECicE@EEARS Y, ATP O5%:
HHEIL T ARG OEERERM VBRI Z LI
I 5% 0 EeExLNG. ZOEEYEI» - T
Kielly!® R L 7z4n<, SH Hig—#x v~
FERTOBEEA Mg Ths 9.

—fHDEEA A OHEIRL L A X v DOKA
PEMRT 2 L EA BB, T OMRIEICK
NEET 5.

V. % B

myosin B & 455 myosin i X 5 ATP 5@
OFEEET 5 PPOFELHEEL-.

1) 300pg/ml Y EOECEERRECRYT
%, myosin B i X W ¥IHC 3RS W R E
REEIRECOBE N E X Y S CERBEIC

mEsnz. PP REET 5L, ATP OHE
BFaREsh, ISoWorbREL-T.

2) 25°CIlz AT, myosin B © ATPase ©®
pH /EMEHIRICHT 2 PP ORELHELL.
PP 134 pH$EHICE - T ATP DEHE R
BELER TOREIPHIZIVEMLLE.

3) ATP EE % 7x107°M » 51072 M ¥5%8
fbs€T, PP RV Catt OfAETIEERE
OB, $RBEEPZLTEOR
% 4822 7-. myosin B ® ATP Zr#EmE I
10°CEL B¢, #f: myosin ® % hix15°CLLET
103M PP 2 X W RiE & h, 5°C TRBEAMIC
BREE .

4) Vm ORI e Kmo#P O E 1/Tic
WLTFuy PLiz. PP AT SE Kmd
WROFFE 1/ TOBED 510°CEHE LTE
DL TFio v CRELESESEHR O KIS E 5
Hinb. -

5) PP ofETI3HAL LAEVEEIRBY
% myosin B ® ATPaseizx3 % KCl& NaCl
OHEBYHEL. NaCl OEERET L PP
i AREOBREMET L.

B0, R W v KRR, ERBURIT
R ET. £ ORISR ER MR (B
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Summary

The effects of PP on the rate of ATP hydrolysis by myosin B and crystalline myosin
were studied. .

1. At high myosin B concentrations rather than 300ug per ml, it was clearly observed
that the quantities of phosphate liberated in the initial phase were greater than that of
liberated in the steady state. In the presence of PP, the rate of ATP hydrolysis was steady -
from the beginning of the reaction.

2. The effects of PP on the pH-activity curve of ATPase of myosin B was observed
at 25°C. PP activated the rate of ATP hydrolysis by myosin B over all pH range. However,
the extent of the acceleration changed with pH.

3. The velocities in the steady state over a range of ATP concentration from
7x1075M to 1072M were plotted according to the method of Lineweaver & Burk in the
presence of absence of PP anf CaCl.. The ATPase of myosin B and crystalline myosin
was activated by 1073M PP at the temperature higher than 10°C and 15°C, respectively,
and was competitively inhibited at 5°C.

4. The common logarithms of Vm and reciprocal Km were plotted on 1/T. In the
presence of PP, the plot of reciprocal Km on 1/T showed a critical temperature with
different heat of the formation of enzyme-substrate complex above and below this
temperature.

5. The effects of KCl and NaCl on the ATPase of myosin B in the presence or
absence of PP. The extent of accelearation of ATPase by PP decreased with the increasing
of NaCl concentration. ‘

(Depariment of Physiology, Sapporo Medical School)
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The Correlation between Swallowing Movement and
Respiratory Movement of the Frog.
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= (Oxra-Keizo) *
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WEOEEL, HWHITHE R L CaER X v
THERC—Z L TN TAKEBET L. kB
Hib o ns wEE L REERY 2R
LTh v OEREEREL, PAEGwENMIE LT
R TFTESC, KRHE L TIEEEHICZh
FRETERFEAL T, MTEIRKCHEDLLS
AR 2 BMEEEABCHEL . BIEHED
BreAUTEERRA »y v m 77 7ICECTHE
L, %7z, HEBICE - TEMEF L LTHY
o, HERCRBWMA y vy n I 7 ERVT.
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Fig. 1.
The movements of the bottom of the buccal cavity
and the pressure change in the lung cavity in
swallowing movement.
The arrow shows the moment of pouring water into
the mouth cavity.
Tracings from above downwards are the movements
of the bottom of the buccal cavity, the pressure in
the lung cavity and time in 1 second. Body weight
of the frog : 160g. Room temperature : 24°C. S:
swallowing movement, Crosses indicate ventilatory
movements and Dots the oscillatory respiration
observed after the swallowing movements.
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Fig. 2.
Action potentials detected from the narrowing and widening muscles of the mouth cavity in the swallowing

movements.

Tracing from above downwards are the movements of the bottom of the buccal cavity, action potentials
detected from the narrowing muscles ot the mouth cavity, action potentials detected from the widening muscles
of the mouth cavity, Time in 1/12 sec. and signal marking the pouring water into the mouth. S : swallowing
movement. X and : Y Action potentials produced during swallowing movement. R : Action potentials produced

reflexively by pouring water into the mouth cavity.

V. I CHEMMENE Bhh BT BRI
DWTONRS.
EFORRCEKRT 3L, REbLCABRER
H1RNGORT X 9 Kl CRBIC BE L gy
FehT B, 2 OBEO ORRE ORI i MEREThIC
CBRTH 2 BICH-RL T b, IEWEEIOHE
B 027 CH B9, ZOBEEE BN
BT b b 3 B RERE/NRE R = E
PR LR TR E NS . L L T O
BARATLZ 2hR . RO OvT
OERENBC LS L OBERE/RN T, KBEE
O Y LT A EB1IKS). oo
BRI OfE/NEE R — RIS v, T OBEBHEE
WT 5. BT 205 3T8KC L3 BREHOK
ISRRLA 2T T R Thbh 30 TH 5.
LAROBFLE OBEEHOHBERHTIC X - T
BHEL, ROBEEZADL. BEATELELL0
EATERIEREG O 2 -4 7 BREESIER D s

Fig. 3.
The swallowing movements initiated 2 minutes after water
has been poured into the mouth cavity.
The explanations are the same as in Fig. 2.
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Zbhb.

WET 245 & DREIR FHEL C,
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Summary

The swallowing movement was caused by pouring water into the mouth cavity of

the frog, and the behaviors of the muscles of the mouth cavity were studied by detecting

the action potentials from the muscles.

The results were summerized as follows :

The narrowing movement of the mouth cavity is in the frog essential to the swallowing

movement. In the swallowing movement the action potentials are detected not only from

the closer of the mouth cavity but also concurrently from the opener, the former being

in the activity much superior to the latter.

(Physiol. Dept., Okayama Unive. Med. School.,
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Cardiac Disturbances in Hyperkalemia
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Fig. 1.
Serial electrocardiograms taken during intravenous
infusion of KCL
Morphin sedation (12mg/kg, subcutaneously).
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Intraauricular lead (conditions are the same as Fig. 1).
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Fig. 3.

Serial electrocardiograms taken during intravenous infusion of KCl:
without morphine sedation.

o with morphine

o without morphine
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Duration of infusion

Fig. 4.

Flevation of serum potassium level by infusion of isotonic
KCl solution (0.7cc/min;.
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Table 1.

ECG Changes in relation to serum potassium level.
No. of observation

Changesin  SerumKlevel ——"—
G n’lg% With Without
. morphine morphine
(Before) 16.3(13~19) 6 5
Elevation of T 23.8(20~29) 6 4
Disappearance o '
of P 36.9 (32~44) 6 5
A-V
complete block 37 (32~43) 2 1
Ventricular 42.5 (37~48) _

tachycardia
Cardiac arrest

50.2(44~62) 5

Fig. 5.

Morphine sedation with theraptique (Serial electrocardio-

grams taken during intravenous KCl infusion).
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Fig. 6.

Serial electrocardiograms of adrenalectomized dogs
taken during intravenous infusion of KCI.

Table 2.
Decrease in Og-saturation of arterial blood by
infusion of istonic KCl solution (adrenalectomized
dog).

Before At the time of A-V block
9225 83.8%
90.2 82.2
89 82.5
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Summary

The appearance of ventricular tachycardia, ventricular flutter and fibrillation due to
experimental hyperpotassemia did not depend upon the rapidity of potassium chloride
infusion. The necessary condition for the production of these ventricular stimulation in
hyperpotassemia was found to be sufficient oxygen saturation of arterial blood.

(2nd Department of Physiology, Chiba Uuiversity School of Medicine).
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RO 2 B TEH ORI EERD 2.

KSR (g/d)=

100— 386 (752 —1.000)—1.39
mEHE
L7 vTF =ik Folin-Wu i & 520,

Wi ROWEEE & U TixpH (37°C), #CO.
BE, Na, K, Cl &2&2IMEE BAEOFERIC
Xy, 4P Gomori B2, Z VT F =ik
Folin #2¢5H%. X NH; % Conway Di%E
TR X 02, FHERE & R REE AT
Bz A, STCITERNBEEC X > T—&
BORE pH 740iG/@2EL T, HRLEZTLD
TEXYVEHLL. WRiC2vT pH & CO.
RIS BPco 3R B BA I3, M¥EE Mk
Henderson-Hasselbalch # % Fv» Pco, #3k®
72D TH 5, {HL Bunsen W3R a=0.565iC
X o> TpK'=6.33—05vy & LTIRDA + ¥k
Bp»bpK 2EE L. [HL pi3 RO Na,
K, Cl, NH; DEE X v EHL-.

WICERER BT, FAA~F—Ck-T
ZOEERD, BOMKOHE Scholander
RBBE A FHTESIZ T Ogy COqy Np (7=
VEREL) DREERDE.

£RIKDE O X, 1% N-acetyl
amino antipyrine (L FN.A. A.P. L &3R5 %)
Wx 2cc/kg DESTHIRNITHESF L 28, T
HEIZ6053 12 180 DR IC & «IMBIR 21T - 7=,
MEEZh ERODHEL TEEFEL, 20
2cc F TR 20fEFE IR 2cc 2 & D 3cc DIKB X
O 2cc ORI (ZnSO,4 « TH,0% 100g Rk
6N—HsS04 40cc 2ZEME/KTAE £1000cc s L
=L o) &Nz, Kic 0.75N-NaOH ¥ % 2ccHz
HL oo T L, 1077230008 1553 F&E ik 3

5. By dcciz lecc ® 25N-HCl # 1z % L
THRKIEHRIC B L, %3 0.29%NaNO; #&
05cc Iz kEBhicAh, Bicly 2v7 5

S YBRT vV 05cc 2IMA T X EML,
WiZ 5% a7 +—LiEEEW O0lcc N2 5.
538k x WK % 21F T Pulfrich Photo-
meter iIZ TN.AA.P.EE#AEL - (Filter
S50&2M9). AL LTEHEAIN.A AP EX
Y IRACHE 5l NDAA.P. E%BlE-
T, BMRKBEEIN.AAP.E2kD, Zh
BT OREOMEKTFON. A AP EFICTH
LTLERNRGREEZRD = HRE).

FABA MR E ORIEDICX 5% » ¥ v ERE R
0.8cc/kg DEIG IR ITES LU, EMEIC607
BCRMBREZITY . MBEXEHEED20% TV 2
u e~ VEEERYRIC CIHRERA L, BEEBIK 2cc &
&9, Zhniz Crandall-Andersonz3 2cc &0
2 THEEE LD, XRRTEHECI0TE2065
L, Zh#%Z& o Crandall-Andersonz{ZEic
TEEELDZ. P LTHEEEZESL LT
Pulfrich Photometer iz Tk (Filter S 47) LU,
ARt & AR TR0 FBEIZ X - T ¥ vERE
EROINEDS o THIMREE L. e
NRE X D IERAMIER £ £5 1z b O Z R
lEEeE L.

EERGEIC T, e kA8 B O
WEIE, BENERO 4THE 9 BCEEL
LD THBH, BENTX > THIAMKE»ZE
T 2BRTFREELRS. fEoT TR, &
FLOHR < B B IR R 2 b > TERYEAH
DEE R L, BEABOWENERER, “hE
Darrow-Yannet HI3iC X - THIEL TKkd 3
He L. b4 BEATOKKELSKSEERZT
L, BARER2 1 LT3, BEABOKE
2EEIT+IThs. SMENIMEZLIEES
U TBBETELZ R, BBEEESWE O
PR L E5 L EL 5. BEAFIORKESE
EEGYEORE (DTFROA F v 2 L&3B[<
o lkTEE) % 310m0sm & U3, HARK
DEHOBHBEAMEREL i, BABOK
ROGHREENMERE % x, EAF O
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WEEE, BEABOENE E &T5LKROKE
RENHBRREILTEIENERS .
(T—E)x310=(T+ I —Ex x
"Ex310+1 x i =E'x x
ZOWR LY X BIEETEREANE ORI
WE E SR Lbh3RTHD. BRIEFEACH -
TEFwrvTF=vEEREENL, BT
BEEALZLORDE0 0, BARERSL D
R R BT IR 2 DEEI OV TIHEE
DB LEEL I VRO BRITAE R bR,
WCAERLNTEE OPRICE, ENEEOL
ANt - T, 1% © =2 v THIEKR # 04cc/kg
- OEE I T HOFEHRANTEAL, EHC 4

SRICHMSEHEIR X v B, mEREND
iR e B AB O ML O Extinction%  Pulflich
Photometer (Filter S 50) « CHEIE L 7=. fI1E
EeKEBEFERT20E, ERANEES
AOHE oLtk (8L He
F2 Uy MEEZRT) RSB R BT
AFCRDEZLDOTHE M, ZhiEFEE LT
WOBERBERD2EDCAVELOTHD
b, BREAIC X BMBREMOBBERD
REL CEANKEORBER TR s » 2.

. = & & &
ARFICR TR, RIEDT— T

Table 1. Rate of Acid Infusion and Changes of Acid-Base Balance and Respiration.

Mean
B3 A G B, F By B5 Value

Dy D2f C© R
Speed of Infusion
(nEq/kg/nin. ) 0.010 | 0,014 0.020f 0,028} 0,033

0,042 | 0,044 | 0,059 | 0,067 | 0.069 |0.073 }0.079 | = -

Infusion Period (min.) 60 60 | 150 | 180 [ 1é2

180 60 98 120 120 180 116 -

Total Acid (mEq/kg) | 0.61 | 0.85] 3.04] 5.06| 5.34

‘7,801 2.63| 5.80| 8.10] 8,28 | 6,591 9.17 | - -

B°d2(k‘;gizht 11.82 | 11.65] 15.20] 14.08| 13.50| 4.95] 24.35| 7.00]4.65 | 6.25| 5.20| 4.80 } - -
Control . . 7,377 | 7453 | 7,442 {7,400 |].386
Contre 7.359 | 7.353( 7.395| 7.320} 7.237] 7.392] 7.348 | 7.413| 7.3 30,038
. End of . R L -0.313-0.264 | -0.182]-0,315|70.183
Servm| A e |-0.065| ~0.084-0,056[-0.146]|-0,230}-0.152 [-0.060 [0.328 | ~0.312-0.264 315/ ;9-182
pH -3 Hours |_ - - - |-0.126 }-0, - - lo.109 Fo.143 [-0.107] - - {30-09
roo3 Hours 10,040} -0,105(~0.090]-0.070 0,116 |-0,006 09 1.0
o Nours after) . . - - |-0.070| 0.024| - - | 0,080 0,072} - - } 0.0} -~ | 0.020f ~ - 260329
Infusion :
Control 128,19 | 28.10| 23.89( 25.03| 26.09| 26.06| 23.46 | 25.28 | 26.97 | 26.82 | 28.91 | 27.25 2%
Serum orio -
10,97
Total Izm”\ldsﬁ; 0,97 | ~2.69] -9.49]|-10.11}-15.47]-12.91 | -6.34 |-16.03 {15.12 [F10.95 }13.36 [ -19.20| 35 5/
G0z
2-3 Hours |} - N - oo - - — - 110.05]-5.91 | -9.56 | - - {g5e44
Cone. | o mton] ~1+16 | ~1.93| -0.29| -6.15 10,29 | -3.58 10.05 | =5.91 | -9.5 £3:46
mBa/1)y Hours atter] - I __| o.66] o0.30] --| 1.97|-0.e0] «-.|-0.94] -- [-1.89] - |12:32
E Infusion .
Control N . . 0, 0.99
St 1.08 | 1,01 2,93 | 0.32 | 0.28 [ 0.44 [1.25 | 0.28 | 0,31 {2.18 | 0.41) 0.29 [+3-8
*%2 [ Tatusion 0.02 |-0.02 | 0.22 | 0.15 | 0.12 { 0,60 | 2.07 | 0.09 | 0.10 |-0.23] 0.30] o0.07 {,0-3¢
expired Period ahal * . . . * . N i 10,56
in after - . - 0.16
fﬂm&) olter |04 [-0.07} 0,22} 017 | - - | 0.7 j0.13 0.25 | 0.31| 0.18 o
Gontrel  1133.401142,55(133.97| 147.21143.70/135.3 [137.59 [135.40 [140.85 [131.73 | 136.04 141.84 EACTN
Serum
2-3 Hours .33 | -0.68] -9.37|-14.82}-18.40]-12.87 [ -6.42 16,15 |-12.24 | -1.66 F-22.58 }17.16 {510:91
Na larter Infusion 1.33 8| 9.3 4 4 42 . 17.32
P4 H rrer| _ _ - o - 12, - . __ | .3.10
(mEq/1 )P4 Hogrs after 3.3 | 3.46 4.35 | 0.9 2.43 4.00 510
Control 4,20 § 4026 | 3.78 | 4050 | 4.13 | 4.87 | 4.05 [ 4,13 | 4.11 [ 3,76 [4.31 | 4.05 1‘5‘%3
Period .
Serum o
2-3 Hours - K . . .02 .
K mftor Infusson 0-06 | 0.60 [-0.03 | 0.53 | 0.57 | 0.64 | 0.73 | 0.93 | 0 56 o jo61 |1 023
R4 Hours after| . R o 0u4d
(mE/1Y " Topoeton | == | - -] 0.7 08| -~ o0us |0.77 0,51 | -0.06 Wit
Gontrol | 109, 85| 108,04 108.63| 106.09| 105, 80|106.25 106,95 [108.95 [107.38 | 106.14 100,00 106.62] 106-73
Serum| Period . 22.37
o1 heidiours oo | s.29| 2.96 | s.81 | 9.50 | 6.25 | 1.80 | 8,08 |62 | 7.7 | 5.9 | 7.61 | 257
R4 Hours after] _ _ - R - - . - - 1.11
(mEq/1 ) o o 2.9 | o.e8 1.05] 0.79 1.06 2,00 4103

Remarks: Figures after i represent standard deviations. Dog A3, G and Bs died at the end of Infusion.
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Rate of Acid Infusion and the Reductions
of Blood pH & Serum Total CO» Concen-
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Fig. 1.

Changes of Acid-Base Balance in Body Fiuid after Acid Infusion
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24
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i, 1R s, BEA L FKITmKE
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iz > CIHEREEEORES B Z 1 COMHE
BEEINT 5. BREANEKS & pH RO COuR
BERETRET 3, UL UxoREHRERIE
OB, R pH 0Z8% FIRL T2
@ pH Z U COEE 23D L, NHsRUEE

tration.

BRE OPM T 5 .
ZOHEOMK pH DIKTOEA %
Roe, B1Nc A2 I pH 3BEAKT
ERCREEEZRLEL, ZOETOEAIZE
2 Mic Rom< BROEANFEE ICERT 2 stk
v, HIBARE kg ¥0 155 OREAR
Bl pHAETE & O MBIk 0.794
DR TR IEEE 230, EABE 0.01~
0.079mEq/kg/min 1z T 60~180 53 DERLEA
HTERICAY T pH O TF120.06~0.33pHiz
BT 5. Ok pH OETRIEAREHRO
BECLERT>BITHTH-T, IR0
AR Z OO EEYEE > T 5.
BRICE 1RICR U Al Bs BlizlEAEE
FEL EAE RFHCHEEL T 5B, MK
pH DETFTREAEDLVHIHKEICER L
> Tw5b., FEE 1 T = © &Rk
0.16N HCl 0EAN%21T > R 120(0OREO A2 Th
5. MULTZORIT pHOET 2 02pH LR
BRARES D5 FlM 3 FMEAKRT OHERICFE
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TLTw5. +OBRERER 5.3~9.2mEq/kg
(98~162 53) T v, FEAHEE 0.033~0.079
mEq/kg/min Th -z '

At m¥EE COEE IR T, TOET
DEEA1E1.0~192mEq/ICEL (G5 1 EEH),
FECHIC R TRy 15mEq/l 2L EOwED
PRLTVv5. = OERECOMBEDET I,
BR DYE AN R ONEARE R 2B 25
T T, B2NMCRL 2 AREER 0771
b - THEARE &% CORPE L ORI ER
% ERE AR T b . LEIROBEAR
+ 8 COLIRA & & ORIC b B X MBS ($R%10.862)
BRET 5. WL To OBECIEHEL 2 COD
Br RS, BEANEERBCENL TEW2 58
FREASKT LT B IR E U TR DS R
bHASZICEBECEEL 2. RIbEREANR
RfH0~2.1mEq/min (%% 0.33mEq/min) O3
s E S, BAKTE LM 0~0.47mEq/min
(45 0.14mEq/min) © COLM-HE O30 435 %%
WTRBKE EB1ESR). Okl COMpH
Oz X B iuEs CO. EBEDEMLICOWT

i, ThEREGRE L OBRCRVTRETL R
Rk bh b, ZhicownTEIBICRA
BT 5.
LR, Ko pH bBEAC X > TET
U, RRT vE= ¥R OGEEE ORISR b h
ZOTHDHN, TOFWHEORITA D VEHEE
e h 3BEFIOR<EY THY, ThiC
LY RAE~OHEFBRESME 2 HE T 2H BT
& 5. %I T ORRREPME ¥ FREAEG
IOPUBEARTREEEHEL TR L, Zh
REREARCHRL TR TH 2725 b DB
X7, - TREAKTERBCRCTIEIN
EAREOERBERIC L & F - T, RKHERDICTE
>TZ0 pH OB BEEE ORI D LEL
bhs.
b) ERVEARF ORI O REEA

EA U 7o B SR TERMETRE 0 400 7 5 BRATIC &
STHIENZ PR D, ETEANRE
&, MRS o MR E AT X 5 RTE B
Tz n DS ORIasH R O HCOs A& &
D2oOERLELTHIZ. TOHIBLMEICE »T
R bz b Dk, Hastings & Singer!d o

| Nomogram X - THEBPIHETES. Th

ix Hastings 28z X » T, MKOBEEERRE
LT BEE EERBRECE > TERE D
ha50TCHHELT, MIPEDO pHPA~AT T2
Uy ME, BREAE, BRCOREOHKER
Bz LTy, MEEEDEC L RPNE
PRECTERULABZ R bbb D TH
3. TEBMNEOMECERELE RIS b
NiEbOTHBR, TITREFEFYCRTEL I
BEOEEFALEILRELTCHCZELL
2. WICHLRPAST O S s ED S FraB ARk
@ HCOs i3 Z +u 7% Donnan SR X » THLyE &
#T 5 & %%, Donnan {&5iz 1.05ThH % &
LTEOEEZHEL. 23 OBAmEH
© HCO;EEIZ Z h 2 ILEDO KRS 1Y OffEic
BELTRMRER bR, < LTRD ERE
AHitk O ffastw s © HCOsBE I, K <52
5 EREAR QAR E R ORI X - T
H IBREANEOEMERE 2R U ¢, REAT
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BOMEERTOBHCO: B2 kw21 T
COMERHELT, BEAC L322 0WPE
X VERHAIC v b iR 0 HCOs & %
kKbl DOThHB.
HROBBMOREIE 2B RSN T 5.
EPOERNICRU 2 BB, £&R5 0B EE
AEzEABBECRT 2% THLbLIEZLDOT
b5 ([HUEOTFTERHICRL BRT 5EA
24BEREMZ OB AV T, FERNORE, &
NEMBRBRECHT 3R EH0bLTH
%) RCRC CGERBEEE LT L-0R,
SRR OERBHEE IC I L T, BREARICE
B b BREEZBEEL 2D Th »
T, BRELLTRTAIIVRERELEY, B
D OEFHEOEARREICTT LRI E «

973

IIAEAEEE B R T

I CERTBEAKTERIZSOVWTRAS T,
AHERRRSTE & IR O FIEN S AEFSAR ISR T X -
THRHIE Wb OENBEE O 63.2% T
HY, 20OHHLOMEOHFEERC LD DI
21.9% ThH - T, REFED 41.3% BHERERIR
CEBbDThD. LrLIThiTk-> TEA
BRELCEFiE s h TRB LT, TR O
BT A REREAE s DA A O i CALERR: B v
ERHEY bh D, T OBA I R~ OEERE
WERE &R 5 LEFLOML Ty 1.8% iCiRE
e, fE - THEgARIENMRIC TR RIs Wiz b @
&, R~BRCHES N b O 2 EARE X
VB[RS 7Y, F535.0%0 b ORERNOM
O Bufferic & 9 fRIRE M7= DTHB EEL L

FEIMANICR L 72 .

FMFEEICRT 52 U TOE

h3. Ok Buffer & U T ik imiamug 2340 <
Table 2. Buffer Action of Body Fluid upon the Infused Acid and its Excretion from Kidney.

Dog Dy| b | B | M | B | Bgf & |Bs |"c } F | ap | a5 |yER
Total Acid Load mBq | 7.25| 9.94]34.28 |37.25 |37.61 |38.60 {20.57 | 44201 ) 26.22 | 51.77 | 711,26 |22.25 |
o | m Bmaﬂq 281 310 6.52 | 5.38 | 7.43 | 6,43 [10.95 | 9.85| 9.03] 7.00| 9.90 {19.73 | (21,9
e % |(38.8) J(30.1) | (18.9) (14.5)] (19.7)[(16.7)| (27.0) (22.4) (19.5) (13.5) (13.9){(27.3)] ¥5.7
oo
g EE uEq | 1.21) 5.17{12.84 [16.38 [11.98 | 7.97 [26.84 | 24.26) 29.95] 8.09]28.50 |37.87 41.3)
W |4 I ISF g 1 (6.6) (52.0)] (37.0)} (43.9)] (31.9)] (20.6) | (66,1 | (5.1} (64.8)(15.6) [(40.0) | (52.4)]416.2
= -
g 58 mEq | 4.02| 8.27(19.36 121,76 {19.41 [14.40 37,79 | 34.11) 38,98 | 25.09 | 38.40 | 57.60 +63'2)
218 | rotal g |(55.4) (82.1)] (55.9)| (58.4)| (51.6)| (37.3)| (93.1) [(77.5) [(84.3) | (29.1)(53.9) | (79.7)]19+6
o 4
- TEq - -
% | heid Excretion ~0.27| 0,62 |-0.07 | 0.48 {-0.44 |-1.77 |-0.48 | =0.12( 1.17|1L.75| 0.06 }-0,10 ig:g)
3 in Urine % [-3.7) | (6.2) | (<0.2)[(1.3) [(-2.2)|(~4.6)[(-1.2)[(-0.3)| (2.6) | (22.7)] (0.1) | (-0.1)
mEq | 3.50| 1.05{15.37 {15,001 [18.64 |26.54 | 3.26 | 10.02| 4.90| 24.93 | 32.80 | 14.65 35,0y
Neutralization +
by IF Batfer g (48.3) (11.7)] (44.3)|(40.3)] (49.6)} (67.3)[ (8.1) [(22.8) | (13.1) (48.2)] (46.0)] (20.4){ 18,4
5 | mn »deq 0,56 | 0.26 |-0.26 |-1.17 . 1,68 -3.86 ~0.7
B | In Bleo ot law [ foe|czal T | Tt e | T [t e
o O &
o ot - =i
3 23 n ISFmEq -1 _. | 232|143 100273 N e 2TC) R B0 :0.4)
g |54 % (5.7) [ (=3.4)] (2.4)}(<4.1) (~2.6) (=0.5) =3.5
- <
e g
mEq . 2.88 |-1.17 | 0.74 |-2.90 0.19 42 -
G ] IR [ - |- R I R [0
L= % (7.1) [(-2.7)[(1.8) |(~6.9) (0.3) (~6.2) =
1)
o
& | sota Emreun:Eq oo | oo |-6420 | 6,34 {-3.53 |-3.23 | _ _ oo plees| o f 35| -};.g)
. in Urine ¢ -18,1)| (-17.0)(~9.4) | (-8.4) (-25.1 (4e4) =7
g -
f o1d Retained == | -- |40.48 | 43.59|42.14 [41.83 | - - -= 15787 -~ = }68,11) ~= | - -
. mE
Y Neutralization ™ | . | - . [37.6e 444T6140.40 144273 | _ _ __|s768| _ _ |72.36 _ _ 10L.1
by ICF Buffer 4 (92.9)] (102.7)(98.2){106.9) (99.7) (106.2) .8
5§
o T |Days after Infusion - - | - - 5 5 8 7 -- - - 6 -- 3 - -
28 :
< 8
'é A| % Excretion of | o 1347|3175 [37.30 f41.99 { 45.34 78,37 100,4)
S| tesd 1oaa 100.1)| (85.2) | (99.2) | (108.8) (8.1) 110,0) Bl
Remarks: Acid excretion from kidney after 24 bours were determined only with 6 dogs., Negative sign of acid
neutralized in blood as well as in interstitial fluid (=ISF) means increase of alkali in these fluid,
vhen pH and total COp content are increased. Negative sign of acid excretion means retention of acid
in the body. Figures in parenthesis are percentage ratio to the acid load, except those at 24 hours
after acid infusion which represent percentage to the total acid retained in body (in including acid
infused. )
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Fig. 4.
Changes of Acid-Base Balance in Body Fluid after Acid Infusion.

&, HEHEBOMENARRR T Ok 5T,
EHEZEOEREY o EERERE b EAT
VCARICLEBYETS. B, EALL
B 3 ML AR O Shie, FEfERIRIC X - T
LB RHAEOND L ELTREVTHS .
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4N<THD (HCOs 4+ VEEOHEEI 2T
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U T oEFHEZERE, RABEAK
TEZCRCTERICET 5. WHEE 121
W, SEBEWIC OV TIEROELA X v OR
BAROEEL, BEAKTERCRITZ2Z0
WOBEEMELBT . BRI, B
EAKTER I Na 13535 1091mEq/! D&
T, KIZRWTiE$E052mEq/l © L&, Bk
@ Cl iR T S B 550mEq/l D EH% R &
HTw5.

ZOBEEDRIZOVTHD E Na,

24hr K, ClEOgEmsAa bhsDTh
¢ 5, Zhix NaClafic KCle UTH

BYOESHPHERTW2HEETRT.
O ERE, WAL =B (HC) i
W OEEWE, B2 OFHT LD
Y (BERERIE) X - THIIE LI T

. NaCl 33 KCl%& 4 U CRICHE &

NieZEEIRETHAHH. LrLT
ZiEREcHEohi C EE,
AL HCIO Cl BicH#&T 5L, %
N BRCEANBRBE OFE 6.6% X
D FRA ERESD Cl BPHERNICE- T
WHEIILB.
FITIOEAFvORMERIC
HpriwT 35k, MENMEHONa, K,
Cl O B E2BEADOHBCOEHEE
U, ZhEEAY? HCIERORICHE
o zESEE ENEHL TR,
ZORBORERE SRICRI AT
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% (BT CmEq/kgTh 3). LT DEHEE
KRR O 4+ v B R HET 310 - T,
T IIEE S BRE & MIEILE L v sk 1
D OBMSBERFEHR L. 2L T, mEMO
PSSR TR IR R O R R B T
1%, HECE EREIC Donnan 4830 Na, Kic—o
WTix095%, Clc v Tiz1.05CH % & LT
INERUTHELL. LT, BEARDIL
EKRODHOETEES Ay, BABOEFNE A.
LU, TP L = BREANFOMIENEE 2By,
Darrow-Yannet Hllic & v &2 b TeFEANEE OFH
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fas B 2 Be, BRI 2 FRVE AR OTEIRIM SR
P ET 5L, RENTEOMIZIMNEHIICRT
ZBESEIRRC I - TELNSE (BLIER
AMEREREATEBTORETHLDLT3). BIb
Na, K i&2wTix
BBRENFIGE = Ay x (B4} 0.95+0.05P)
ERVE AFB & = As X (B9 X 0.95+0.05P)
Cl, HCOs ok
BRI N B R = Ay x (B X 1.05—0.05P)
R AT = Ay x (B X 1.06—0.05P)
P U TR EBEAF® Na, K Otk
| RER (WRE) &

. Table 3. ) o .
Changes of Ion Distribution in Body Fluid by Acid Infusion (at The End of Infusion). EABOEER
Dog m{o2|a|c | s2|a|e|m|le|n]|r]|s %:iﬁe MLUT, TOERE
e &
T b iad 10%0(a) | 0.610.85 12,63 3,04 [5.06 |5.34 [5.80 [6.59 |7.80 8,10 [8.28 [9.17 | 5.28 H U 7= © 23ZKEL OFH
m! g e a=
hotd rateeion (1) | 4153066 | 4.08| 4u23]4.15 [ 3,70 [2.23 {150 [ 1.24 | 1.461.69 | 1,63 FAE R OB E O
C! sion .
Increas?lgf 0.07]0.130.29 {0.40 [ 0,61 | 0.64]0.42 | 0.370.34 [0.36 | 0.53 | 0.43 Echs. HLZ D
ECF )
EL A
& e (CEaiyg).04 [1.33]1.03 |2.22|2.19] 1.98]4.14 | 5.02[5.92 [6.32 20,76 | 7.25(4.00 SO RER, 1
3 o ' o e
A% %f K " (" )|o.06 [0.22]0.32 0,10 | 0,37] 0.37|0.61 | 0.54(0.57 [0.56 | 0.33| 0.82|0.41 R ONREL
w £ F .
%’ % A o v (n)1.00 (276|283 [4.00 | 6.58] 6.67]10.43 10.10 9.72]11.68 13.0013.88|7.72 kb EBEoL0Th
= + .
° HCO3 ™ ( " )[-0.18-0,68 |-1.26(~2,51-2,55 {=4.02| -4.97}3.08 [~2.24|~4.26] ~1.95-6.38-2.84) 5. FORERITIERRT
- VA A
g glIncrease of Nag g6 |0,04(-0,03/0:32 | 0.90| 0.02[-0.12-0.29 [-0,25(-0.05] 2.05 |-0.45]0.18 Baoinl, @EAE
A w|Excretion( " ) - "
[ § K " (" ){0.030.03[-0.05/0.34 | 0.43| 0.03|~0.04}-0.11 |-0,16{-0.0 0.47]-0.15]0.06 CIEEANRIO K REME
a o N
E”.? 8% c1 " ("){0.09]0.174-0.02]0.65 | 1.32| 0.01{-0.15}0.20(-0.20]-0.14] 2.88]-0.03[0.37 WL T, MpasE
i <
g » . >
5 § g HCOo3 * (" )| o p.oo1r| 0.06/0.07 | 0.03-0.01|-0.03L0,11 |-0.20]-0.11] 0.02 |-0.14]-0.03 iz Na X B UK »R
i S
T8 [rmrazes of Ta 1.10 {1.39| 0.98|1.44 | 3.09{ 2.00[4.02 | 4.73[5.67 {6.27 f12.81| 6.80]4.29 LTk s 0T
. 5 |amy/ke) (1) B
By g go (") (B,)]0.09 [0.25| 0.27|0.44 [ 0.80( 0.40]0.57 | 0,43 0.41 |0.50 | 0.80{ 0.67]0.47 b5 ( =R
2 g S, —a
f 2 =l m () (6) [1.09 |2.93| 2.81|4.66 | 7.90| 6.68|11.28 9.90]0.52 [11.54 15.9d13.85|8.27 BingE — 3P eR
(oI < TR .
1
& H H| HCO3 (%) (D)-0.18] ~0.68-1,20| 2,44 ~2.52+4.03|~5,00] ~3.19-2.44] ~4.37 -1.93-6.52|-2.88 7). Eis Na 1358
iy e (043 |1.08] 0.18]1.62 | 2.84] 1.34]5.67 | 3.31172 [3.44 | 7.2 4.68]2uc6 4.01mEq/kg 1%
g N
e S 0.7 { 0.6 1.07]0,26 | 1.05 | 1.06]0.92 | 1854036 |3.33 | 5.99| 2.79]2.00 0.41mEq/kg 3+
F/a (%) 11644§ 65.9 40.7| 8,6 | 20.8] 19.8]/16.0 | 28.1156.0 |41.1 | 72.3| 30.4]42.9 5. {iE o} T% 4 EIL
s ;;;“ct;;: °FHO%3 1300 (80,0 45.6(80.3 | 49.8| 75.5]86.2 | 48.4 31,3 | 54.0| 23.2] 72.2] 6.3 H 2HNE M Na B
B“fi;‘;/igi"“ b‘(’JCF 0.30 | 0,09 1.06|0.33 | 2.33| 1.09]0.47 | 2.965.36 | 4.01 | 3.99| 2.09|2.00 EO/ET, mBgE
G/ (®) 48.3 | 11.7| 40.3{13.1 | 46.0] 20.4] 8.1]44.3]67.3 |49.6 | 48.2] 22.8]35.0 AD Tz D kA
~ - - ¥ - L
Noutrallsation by BOF o 5, 10,72 | 1.54]2.56 | 2.73] 4.27]5.38 | 3,73 2.9 | 4.17 | 2.41] 7.10|3.25 BN ARG
calculated from Hasti- i
ngs's Nomogram (mEq/kg) (H) - sﬁi‘é hT{E_FI/ 71
: 0.
-0,4200,48 | - .03[0.89 | 0.69 |-2.00/-0.69]23:
(Eq/iig) A-(FeEs0) ‘ 0.42-0448 -0,01{ 0,14 | 1,27 0,02]-0.44 1.03(0.89 | 0,69 [-2.00]-0.69(23:2; DTB Y, I
Remarks: E=C-A, F=Bj+B,-E H i
By N N
ICP=Intracellular Fluid, ECF:Ert.racellula'r Fluia 5’1" EEFF 03%%& Na RU
=N
(H)=the same with those in Table 2. KEOBEMIELL
(U)=Excess Acid Excretion in Urine %‘Z_:E]\%C X %E@W
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OTABYRERLEZD O O EELDN

5 (RIFZOBERKEL Y 2ERECHY, B
EATCEE L D OBRBUC X - THIESE R~
INHOAZYPHEMT 52 L IRTRETE
%) —F Cl k2w ThRTL, BEATX T
MREMME R CHEINL TR20TH - T, ZOE
45 7.72mEq/kg TH VEA L Cl & (P
#55.28mEq/kg) % %57 T % i 352.44mEq/
kg ORMAARbRE. ZHLIEEN I Y —8
O Cl BFEH L2 O Fmhise.

REER DML R A + vE LR, BREAL
L oTHEMTZ2ZLEE4IRCHLH,LTH D2
b, T O 5 ESPEE OBES ZEFE L
OBPEOFEOETHS. HL I OHEITR
BelE A A >~ O R ERE AL 1 R O
FREBOREI VRS20 THS. TIL TR
RS RICERICEEE Sh 2B, KR
— AR AR U e RIS BRI B &
NELOThHEND, BIEA X T, Mgt
WML DR ERD DT, O
ROEFBENS 2 & & ofpfastp b oo R
xe&bEhdn b CUiiifastmpicEd L
b DTH DR IE, RBRPMD 2E5 2R
Fs b)) L LTRD b O BPROKMRUT
O IR R ORI X S B R OFIC
HHET5. :

=0 Na, K&Eicow Tk ~ (By),
(By) WIEICFREND. ThBBEAC L - T&
LHAARN L ViR L Na, KOoBEicE -
Tw3d. X Cl oEE (C) LREND D,
INEER—EEARE (A) B> T aidh
Ed, THERBCHBEARL Y L, £OF
HiEE 2.66mEq/kg ThH 5. THETAHFLD
M —ISARE L VR L b0 LB bR
5. ZOE%EELTB (E=C—-ATHS).
S THIEAR X Y Bz 2 Bbih s Na BRUK O
£ (EHOB1+B) OoNO—HizZ oCl (E)
LU TR ERRL, EARO Ry
ERVEDLHEHLITTHSE. I TN
MicBEINLZE0 T A B Y oBE (F) &2%»
32t F=B+B:—E Ths. 20T

AT BT ERRE O £ A R AR ORI R T

6 mEa /g )

Y=038%x-005 d
r=0T53+0.088 >

kS

Alkali shifted from ICF
(F)
IS

Fatal Acid Load ()

Fig. 5. ~
Correlation with Total Acid Load and Alkali from
Intracellular Fluid (ICF).

(** is statistically significant at 1% level)

# (F) tBAEAE (A) 0oBEBREL-T
B LEOSNICABIL AR Y BiFisiBBEEH
LT, EbEERRE 0753 ¢h Y, HfF
FEOE 038 TH B . WITIEAL RBRENRELL
5 EMBERNEE VRT3 7V Y ELEL,
BOBWmA LB OEEN38% NEAKTERIC
BTz oMiaNk v#EHEs2 7LD VIZ XY
FRELNZBE D, T OMHEE, EmE
pH OETRERBIEREOMT X v MR
OREEREIEL, ThhH oHERL TR
N ORPRIEDCE (G) &, BREARL
DH# (G/A) OVEC—3T 5. LRI
S TRx (F/A)0kkRELY, Zhe (G/A)
EEHBULTRSE, ThYEEOHBIIEE
HEAAOhIZBIEONICHLLTH- T,

10 mBy/kg

% 80~
L]

B
w60k ,
U’_\ (]

<
2uwdof Y=093x-330
2w -
o 1= 0746 £ 0,100
TS20F

°g
52
0§ 0 ! 1 1 1 1

N 200 A0 60 80 1009

Ratio of caleulated Acid Neutralizationof ICF
to Acid Load (G/A)
Fig. 6.

Comparison with the amount of Alkali shifted from
ECF and the Bufferaction of it calculated from
Changes its Acid-Base Balance, at the End of Acid
Infusion.

Meanings of A.F. & G. are the same with those in
Table 3. Data of dog Dy & Ds were excluded because
the acid load was very little and the experimental
error increased sotar ** is statistically significant at
1% level.



BN — SREEPERS O£ BN HEHSCRATRORGC T 977

FOEMERZ 093CTH D, HE- T o IRHE
EBEPBREREZELLORHIBELRLTY
5. [BLZ OEEK, BEAE DD WHIDL, De
R TRRHEZNS0% Y Fic BT 52 n—
NG Fa R

—HEAL B S B R TRfie B
NBHEETE,;, 20550 FHETAIVICELS
RRIAR L RE RREERL T 2B FEO
M ThY, M X3 BERERCRCTET
MR EEOSEERAIIN- T T, &kt
WOFHT D VITEBHHAICHETVEERT
HrHrHYLBbhS.

TOEZ BHED DRI, BENC XY RSt
RS Ui HCO:0BE L v, RicHMT
3 HCO; DV E#%B 128D (KRE kg
By) 2EIFLVRD, ThEEIRTRE
NiEIME T X ERRFIR & 2RE kg %Y
OEEHELT (HEET) BTRicKkELT
Hiz. BGROML, WHEEIED TREBEELR
U, ZOEFERIZ089THB 05, MMENE
EERERONNLBIERZ OFHET LB VIcEEL
HERRSW T3, BCHEAELIBRE (A)
RT3 (D) OHBEBHELTCHE DB, *
OFH{EI: 56.3%ThH Y, BEERCIYRD
FARMENR OB R B 1 EE 632 ThH B b
B—FKT323LRELDTHAHH.

ZZTEECRyMERKRCERT STV

' 8 LmEga/kg

. ,
Q. 6
5
2 4t
kS Y=089X+0.5
L r=0995+0002
=y
[
= | 1 ]

Y 2 4 6 8 mEg/kg

Bufferaction of ECF calculated

from Changes of Acid-Base Balance ¢
( *k is statistically significant at 1% level
. Fig. 7.
Correlation with the HCOs Depletion in Extracellular
Fluid and the Buffering of Extracellular Fluid
caluculated from Changes of Acid-Base Balance,

»VE (F) &, HMMROBEYEC XS H
g () RORFPEERIEE (uid)
LofEky, ThEEAEIBE (A) XV
#£BTHhBEEDA—(F+H+ 1) BEBH
5. FOEERE, FROMRICE > TEER
EREE L, 2 OFEER 0.00+0.60mEq/kg
T - CHEHERCE L AL TEZx v,
T 5 T HIENE S R~ O Na, K, Cl, HCOs
EOESOFHROHMEI VB L2L TS
ZEoTh, BEAEIBREAKTEERECRAY
T, WRNEROEL LTHFHETAI VIR E -
T#D56% 3 HhfIE b, OB O13% 25
JART A B Y OBERIC X > THIE bh 28R
BHonrThsd B3ESMR). AlbREEOBREA
Bromg pH 2 FH7 A5 Y OB XY FTEYE
BN, MREE OB IO ER, 22
A F VHROBD» b LHEP D/ ONLRT
»5.

2. BIRERORH

PR BREANE ORPUE R T OB, 1
AU OHRIIOREEIRST2b D TH S 3,
Wiz — ISR b BRI E OB sy
EONBEDOTHS I b, Bb L INEORER
ik, T UTEREETRTcHEnB L0
LBbN B, ThEEkR s EREETTD
NB0THAoh. HEOCBRZPLM TSR
wic, EFRomic L TBEEALZRICDW
T, F OO MR O B8 O RYLE B
22T 5 i, R~ OEREEHEORILE BIL
Thlz. TOREO 1IFIRESNTHS. Th
B 1 NERVE 4 NOREANER B1HE8
3EORA) OFEE 1 HOBRIZOWT, X
%O B ORFO MBI 2T 2 OEREEFEO
B BEB-> TRELELOTHS.
vtk ot Baic, B8R
TR X » T—BHRA U 721k pH
MEFHET VS VEER, BEAOTHIIREAL
FPEEECEEL TS, E RO TEE
ABETLUEZ pHREAKTRE—-B LR T2
B EEIN), ZRBEAKRTHCnK pH 2
EbiCEELBRT 2R TORETHL I L
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_ Actd Tnfuslon 71,26 mEg Days
biispereplinhy pensy

740 Serum pH

730[ A~ A A p A~ A D D
g‘glfi Serum Total 002 Conc. l ’ :
A o A T A A A A
20
s.oo( Uzme pH »
«/\
700 Ve AN Ao 0 °
o o O, I} 0
|
o

600L — 1y
m%q, /ETota«c €02 Conc.in Urine and its Excretion per Day /iy

0|: Qf_}&‘;‘)ﬁ\_o;‘m—i-—o,—_&:ozpo—.ﬂ;-oaoﬂﬂo

nEg/day (Alkeli Economy)

100 Acid Radical Excrebicn per Day -
Level of Af/ka! VEconemy, 36!

ol et =

zggoday Urine Volume

ol v
( o—oConeentration b=zl Excretionperday --- - - Mean Value of Excretion per)

Day before Actd Infusion. Alkali Ecenomy corresponds to the Sum. of
Ammonia and Titrable Acidity in Urine.

TR ZOROR pH OFL SETF
YIS T5250TH5. fE- TR
DT B Y RFLEATHICEEC
FEL, UBERCERD U TBEANER
S~BIRBEAROECET 5.

Y EOBRENED T B Y TR
OB, EREARICRAFICERR
DOBEE BEEE b 3B EERL,
Bic 7T ve=viERRE L L TNHC
O THMEELNBD T b 5 2
b, AR S HCIRT ve= YL
LTHHERE OB EELTREVTD
%5 . %I T T Ok ER OBRRD
WS, EEMICIME R 2BREETL
T s peBELPET38E, B
BEABOLHRT VI URERE L,
BREATIOEEROLEHE (YHRME)
DEED - CERBRROPHEE &5
%, TOEEBEAEOH xDREIE

Fig. 8.

Diurnal Aiterations of Acid-Base Balance in Blood and of Alkali-

Economy of Urine before and after Acid Infusion.

Bbhsd. LHrLEFOTHIEALSHICHEL
TH—BETLT3 E8X). ZhixikCO:
BECOVWTHEETHS. »L LTEZOHER
Wik H & dic pH iz EH U TIHEREL, 3~4
HizL T, BRCEARIEAL v RV IigEL T
w3,

L TZ OHE DR~ ORBEEEORILE R
Bledic, ROBRBRELT ve=YEL2H
BL TR, BTBREAEROH 9 HEOELE
AEBREORAE Rsic, NOSERT3EE
BE%Z, 20 LOoRZEORTET vE=TOH
WE (BT T mEq/day) b bbTH
DTHBN, Baxr—EBO VI THHE LN

Tv5., ZOWEEEL =TI VRRFEOEE

iz, NOABOVARVIETRERTYS. T
LCZ OEEEEADSE (BRI AR H524Rs
B CRBAERRBHEEZEY Ry, BAOS
Hic 3 EERERVT ve= vHlE e
mu, BRic7 ve= vPEEOHEMAEL v,

BB TEHEL TR,
ORI, FAFRITRERLTY
5. HL I ZICRBEANEREIT -
R1L2HORONT, B xORROBED RO
BEEfT-7= 6 BOROREDO A2 BT 2. &
sLomd, BEAONSH (HB1H) OROTV
B YRR, UAEAROREEL Y ET
Py O RHB B, THIEANERSFMHEC
X > TIREME BED U 2 B0 —BOBLT
555. ULpLZOEEIRE 2L LT, B
BEAZRD T X 2UBEEO RiTix, AL
RO BEHHESE - Ty VWEBIEEITH -
T, BALURBREBAL EFERILE EE > T
5. =L THEANT X 3 BROBIESED &
NBEORFHOUBMRILBTHS .
MhZOHBEOMKO pHRFRHETV I VE
¥ B, B1RCRTML, mK pH b1
% COLJRFE b S2ic AT ANR24BEIC L CReie
EAROECHBLTCVEDTHE., ORI
RS X BEABRORRNIFEA EfTbh
TrvhvBEERL, b oHee, EAR
FRERCOBHEELN TV RO T H % »n
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Table 4. Acid Excretion before and after;Acid Load.

g N & B, By c I
Total Acid Load mEq 34,28 37.25 37.61 38.60 16,22 71.26
E ggz’. " pmoni/Cey 14.07 28.92 17.70 19.62 25,08 31.96
;3 i ;:“::: ,§ Titl“"ll‘izﬁjﬁy 349 | 5.65 1.29 1.52 9.79 4
g é §§ g T°‘°E§Q%§zw 17.5643.12 | 34.57$9.00 | 18.46210,10 | 21.14#2.90 | 34.8745.85 | 36.7559.17
mEq/day (%) | mEq/day (%) | mEg/day (%) imEq/day (%) [ nEq/dey (%) [mEq/day (%)
Ammonia -7.17 (-20.9) [-6.97 (=18.4) }-3.11 (-8.3) [-2.65 (~7.0) 17.99 (-17.3) } 6.43 (9.0}
I Day Titrable Acid | 0.97 (2.8) | 0.63 (2.4) }[-0.42 (~1.1) |-0.58 (-1.4) }-3.66 (-7.8) [-3.28 (-4.6)
Totael A. B [6.20 (-18.1) |-6.34 (-17.0) |-3.53 (-9.4) |-3.23 (-8.4) }11.65 (-25.1)] 3.15 (L.4)
Ammonia 25.43 (74.1) | 10.57 (28.3) | 16.21 (43.1) | 13.40 (34.7] 9.99 (21.6) {62.74 (88.0)
II Day { Titrable Acid |-2.51 {-7.3) 8.20 (21.9) | =1.71 (=4.5) | ~2.11 (-5.5) [-20.21 (-27.1)| 6.58 (8.5)
Total A. E. [22.91 (66.8) | 18.71 (50.2) | 14.50 (38.6) | 11.29 (29.2) | -0.22 (-0.5) |69.32 (97.3)
Ammonia 127,34 (79.7) | 6.47 (17.3) | 18.35 (48.8) |26.23 (67.9).| 33.59 (72.7) §69.98 (98.1)
III Day { Titrable Acid | 3.30 (9.7) 7.99 (21.5) | -3.00 (-8.0) |~3.64 (~9,4) p10.65 (-23.1){ 8,39 (11.9)
§ Total A. E. [30.64 (89.4) [14.46 (38.8) 1 15.35 (40.8) {22.59 (58.5) | 22.94 (49.6) [78.37 (110.0)
§ Ammonia 28.15 (82.1) }17.56 (47.1)} 28.82 (76.6) | 26,73 (69.2) | 58.27 (126.1)[66.33 (93.0}
g IV Day | Titrable Acid |1.15 (2.5) 9.56 (25.7) | =3.14 (-8.3) | -4.07 (-10.5)[ -20.44 (-44.3) 8.83 (12.5)
g Total A, E. [R9.30 (84.6) | 27.12 (72.8) | 25.68 (68.3) |22.66 (58.7) | 37.83 (81.8) {75.16 (105.5)
2
Bl | M 5 5 ) 7 s >
i § § g | Amonia B1.94 (93.2) |25.11 (67.3) | 28.82 (76.6) |48.60 (123.6)] 69.79 (151.00} - -
< :g :,f § Titrable Acid | 2.79 (7.9) 6.64 (17.9) | 8.48 (22.6) |-6.61 (-14.8)| ~24.45 (-52.9) - -
S 4 8 Total-A. E. P4.73 (101.1) § 31.75 (85.2) | 37.30 (99.2) 141.99 (108.8)| 45.34 (98.1)}] - -
| A. E. means alkali my which corresponds to the sum of ammonia and titrable acidity in daily Uripe.
Excess acid excretion after acid infusion means excess A. E, over its control value before acid load.
Negative sign means that A, E. after acid load is lower than the control value and an acid retention is
effected. When the sum of excess acid excretion ﬁpproxi.mtes to the acid lcad, the figures are put down
in & heavy frame. Figures after t is the standard deviation, and those parentbesis are percentage ratio
to the acid load.

5, EARIBEIENOMMLICHINTLE
SEBERD., ZOPNEBRBMAMLTHD
PREETHDP, THEEBROBCTHT S
HZL T, — B CRERRHEOIEY ED
2RI T 5. AbBEL4RCADML, BENE
2HBEIRENE, £ ORICRC TRERRR
Pt ascEmERL, o 1 BEFHE
DEARECNTHHEERDD L, Rick-
THFICED N, S REABEOH0%Y L
ThH. EERD A ROIMEIFIT2% L Hlw
BhTvs. BELCRDOIK $X2HETLT
MERCHRCHDLHZ. LALIHLES

HEiZ, HEOBERRROPESF DA T
5. FILOBRRARBME X, RIEAROH x
DBRUEREOBAMETH 525, B3I HHIE
BTOREBEL CTEABRE D 39~110% OH:HE
BEOLITVBDTHB.

2 UTHRIEOBRPHIEE 2NEARE L 388
WHEANCT—HKTSH, NEIZL:2ETERE
i F b EET 3E0 BEE, BHROXBOM
CCRENDILSBRIEAE 3~8 HThB. =
OHBDOEINHTUSEAL BECEET S
OTERL, ROMEKEICE 2 & O 0w Th
5. IR, T OBFBESOLROHERE
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BEREEZ BZE L. 2L T
BREAKRTERCRV T, HEA
FRE DK 2/3 PRIEAMKIC £ - T
RRIE L, $1/3 BEfERKC
IoTHMELATWBE, LT
OBPF ORI, MEAYBICIZ
FRAERICEET L THENIE &
%Y, ZOBHICR~DOIBRERR
BB 2%, I OERERELE
iz LT Tve=vEHNLZ

Percentage ratio of excreted Total Acid o Acid Loal
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Table 5.

Changes of Ion Distribution in Body Fluid at 24 Hours after

Acid Infusion.

(ECF being calculatdd by Darrow-Yannet’s equation)
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Changes of Ton Distribution in Bady Fluid at 24 Hours after
Acid Infusions (ECF being presumed to be increased by 10%
from the control value)
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Table 7.

Comparison of Buffer Action among Various Body
Fluid Compartments after Acid Load.

J Amor S;:tn': Tobin = |Schwarts
(4) (5) (7) (1)
Acid Load 6.66 7.7
(nEa/kg) 8434 9.5
Neutralisation |
by Alkali from | 50 51 64 60
ICF (%)
% Reduction
of HCO3 in 45 43 22 27
£oF
Others (%) 5 6 16 13
Total 100 100 100 100

Remarks: Buffer action is represented by mean per-
centage ratio to the acid load (acid
excreted being excluded,) Figures in
puroﬁthasis under author's name is number
of experﬁ;nentu. Acid was injected intra-
venously in all experiments except Schwartz's

in which ammonium chloride was ingested,

ECP=Extracellular Fluid

ICP=Intracellular Fluid
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Summary

Crossbred adult dogs being infused with isotonic HC! solution (0.61~9.17mEq/kg),
changes in acid base balance in blood and excretion of excess acid from kidney were
observed until the normal acid base balance in body fluid was restored.

Results obtained are outlined as follows.

1) Blood pH and blood alkali reserve decreased in vproportion to the acid load, and
. 3 dogs out of 5 died of which pH decrease was over 0.2 and reduction of alkali reserve

was over 15mEq/L.

2) The acid infused was neutralized mainly (about 60%) by the extracellular fluid

buffer (especially by bicarbonate), and partly (about 40%) by the intracellular buffer at
the end of infusion. After 24 hours, however, almost 100% of acid load was buffered by
the intracellular fluid while alkali reserve in extracellular fluid was completely restored.
Then the acid radical began to be excreted in form mainly ammonium chloride, and
_partly of titrable acid, and after 3~8 days, the excretion was completed.

Thus the regulation of acid base balance in body fluid after acid loading was carried
out successively in three phases, i. e. neutralization by extracellular buffer, by intracellular
buffer and excretion from kidney in form of ammonium salt.

3) By measuring distribution and amounts of Na. K. Cl and bicarbonate in
extracellular fluid, it was confirmed that neutralization by intracellular buffer was effected
mainly by migration of alkali from the cells in earlier period, and penetration of acid
radicals into cells thereafter.

(Ist Department of Physiology, Kyoto Prefectural University of Medicine)
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Studies on Mechanism of Ammonia Excretion by Kidney.
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Summary

In an attempt to clarify the mechanism of ammonia excretion in urine, the authors
investigated the interrelation between ammonia concentration in urine and its pH with
dogs under various experimental conditions. Results obtained are outlined as follows.

1) The ammonia concentration bears an inverse correlations with urinary pH. Though
the fact is useful to establish Pitts’s capfure theory, the free ammonia concentration in
urine calculated by means of Henderson-Hasselbalch’s equation is higher than value
tolerable to the living cells, and thus the theory is evidenced to be unsatisfactory.
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2) The ammonia concentration in urine bears an inverse relation with Na* concentration.
By an intravenous infusion of NH,CI, the urinary ammonia concentration is raised over
the value corresponding to the urinary pH, and by an intravenous infusion of diamox it
is decreased below the corresponding value. The facts support the hypothesis which explains
the excretion of ammonia by exchange mechanism between Na* in urine and NH," in
tuble cells. “ '

3) Inhalation of CO; reduces the excretion of ammonia, and the fact may be explained
easily by Pitts’s theory. But it can also be explained by the fact of reduction -of glutamine
production in liver which is caused by an acceleration of ornitine cycle after CO; inhalation.
Thus the fact is consistent with the ion exchange hypothesis of ammonia excretion.

4) From these, the authors support the ion exchange theory as the mechanism of
ammonia excretion in urine.

(Departmept of Physiology, Kyoto Prefectural University of Medicine).
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Summary

Diamox being infused intravenausly into dogs, its effects on ionic composition in
submaxillary saliva as we}l as in urine were observed. Followings are the results.

1) As was already reported, Na, K and bicarbonate in urine increased, and its pH
rose immediately after the beginning of Diamox infusion. Cl excretion was not altered,
while its concentration was decreased by augmentation of urine volume.

2) After the administration of Diamox, the bicarbonate excretion in saliva was
reduced and its pH decreased, while Cl excretion was increased as much. Excretion of
Na and K were not altered.

3) To explain these effects in salivary compositions, the au_thors considered that the
bicarbonate in saliva orginates from metabolic CO, which is converted into bicarbonate
by aid of carbonic anhydrase in gland cells. The increased excretion of Cl after Diamox
may be explained by the anion exchange hypothesis of bicarbonate secretion from gland
cells which was repotred by Mori in this journal.

(Department of Physiology, Kyoto Prefectural University of Medicine)
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Table 1. Effect of sports training upon B. M.
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Difference of the mean values of B. M. of the
two groups is stochastically significant at 1%
level.
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Fig. 1. Muscular Exercise and B. M.
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Fig. 4. Effect of high caloric diet upon B. M.
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Table 2. Seasonal variation of B. M. and its annual mean.
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The difference between the mean values measured under the

standard environment and those under the natural environment

is not stochastically significant.
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Summary

Daily performance of muscular exercise (energy requirement of 1000 Cal/day) initiates a
rise of B. M. (basal metabolism) by about 8% after a week, while it decreases by 122 after

a life of absolute lying for about a week :

1) By taking high caloric diet (3500 Cal/day) for about 10 days B. M. is raised by about
7%, while it decreases by the restriction of food intake.

2) B. M. undergoes seasonal variation by increasing progressively in cold season, while
decreasing in warm season. The maximum range of monthly variation were about 152 or so
of the annual mean, where the monthly atmospheric temperature shows a variation of 22.8°C

in a year.

3) By measurering the monthly variation of the serum protein bound iodine (P. B. 1.)
. content, it was verified that P. B. 1. follows a similar seasonal change alike B. M.. By estimating
" the collection of I'3! in thyr01d gland in summer and winter, seasonal variations of thyroid

activity was verified.

4)  From these, seasonal alteration of B. M. is mainly effected by change of thyroid
activity which probably adapt to seasonal change of climate.
5) Above mentioned facts indicate that B. M. may be influenced by changing the daily

energy metabolism for a long period.

Thus it increases when the level of energy metabolism is raised, while is decreased by
low metabolism. These changes may be explained by some adaptative change of resting

metabolism of active protoplasma.

(Deprtment of Physiology, Kyoto Prefectural University of Medicine)
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Table 1. Effect of ligature of limbs on basal metabolism.

: Table 2. Effect of ligature of limbs on resting metabolism.

T2b0ERDBLE, ThiTLERERGH
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. N . . B I3pns 3
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Wjﬁ% 2 @J(D BCHY, EO%%@@%{% K.M | 5042 | r0.5 | § 796; 3 7‘7;4 29| 14.8 2.8
. T.Y. | 5543 | 77.9 |r0| 772613 | ryrtS5 26| 28 | 2.7
2L TV inWiBEAR D 5. Z
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CEHEIPRE O L, W ' '
SR A I Table 3. :
2& 3~8 EIRL Effects of exposure to heat and cold upon oxygen consumption mean skin
TfTv, BRI temperature and rectal temperature.
X -T @&%Yﬁ%i i) [;:fm Y ;f Exsz:re ;b heat and cold a/[’ zmriou; t&mpemfw;/ afh'bie naked condiliog
Subject \Items of measurement) slandar Moderale Temp. ouw Temp. ig) Temp-
IARET T 20 & ! Tamp(inbed)| — 30°c 25 20'c  s67c | 35¢  40¢
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B 175¢cc/5¥ The decrease of oxygen consumption during ligature is indicated with (—)
Th -7, AHLFHE and the increase with (+).
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Summary

1) In order to estimate the extent of contribution of skeletal muscles to the basal
metabolism, the effect of ligating limbs with rubber bag upon total oxygen consumption
of the body was measured at basal condition. The metabolism is decreased only about
6.4% by the ligature of limbs, and thus, the contribution of skeletal muscles to the heat
production in basal condition is not so great as was previously believed.

2) The metabolism at moderate temperature from 25°C to 30°C is in the lowest
level. This environment belongs to the metabolis indifferent zone. Exposure to 20°C or
below raises the metabolim, and the rise is mainly effected by heat production by muscles,
because the metabolic rise almost disappers by the ligature of limbs. Exposure to heat
of 35°C or higher for long time, also initiate the metabolic rise. As this rise can not be
abolished by the ligature of limbs, this elevation of metabolism is mainly due to the
increased metabolism of internal organs and central nervous system.

(Department of Physiology, Kyoto Prefectural University of Medicine)
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The Study on the Localization of the Panting Center of the Dog.
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Fig. 1.
Figure indicates the method for fixating the animal body, warming
the whole body, measuring the temperature of each portion and
recording the respiratory movements.
Thermistor : thermistor thermometer. Therm. : mercurial thermo-

Acc. : pneumograph of
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Fig. 2. Circuit for measuring the temperature. '
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Fig. 3.
Electric circuit and the electrodes used for the
electrocoagulation.
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Fig. 4.

- Transected positions of the brain-stem. The dotted
lines indicate transected positions. The dots indi-
cate the position where the panting center exists.

Fig. 5.

Effect of transecting border the hypothalamus at the level
4 (caudal border of the preoptic region;see Fig. 4) upon the
panting. Dog (6kg.) ; anesthetized with urethane. Tracing from
above downwards are respiratory movement, signal, time in

3 sec. interval.

Fig. 6.
Effect of removing the cerebral cortex and transecting
the hypothalamus at the level 5 (caudal border of

" the supraoptic region ; see Fig. 4) upon the panting.
Dog (8kg.) ; anesthetized with urethane. Tracing
from above downwards are respiratory movement,
signal, time in 3 sec. interval.

1; Removal of the cerebral cortex. 2; Transection
at the level 5.
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. Fig. 7.
A, B, C, D ; Order of sections caudalward. A ; preoptic area. B;pars optica. C;pars tuberis. D ;pars
mammillaris. AC ;anterior commissure. CP;cerebral peduncle. CQ ; corpora quadrigemina. F ;fornix.
IC ;internal capsule. LPA;lateral preoptic area, M ;mammillary body. MPA ; medial preoptic area,
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MT ; mammillothalamic tract. NII;optic nerve. NHDM ; nucleus hypothalamicus dorsomedialis NHP ;

nucleus hypothalamicus posterior.

NHVM ; nucleus hypothalamicus ventromedialis.

NO ; nucleus

ovoideus. NPHP; nucleus periventricularis hypothalamicus posterior. NPHV : nucleus periventricularis
hypothalamicus ventralis. NPP;nucleus periventricularis preopticus. OC;optic chiasma. OT ; optic
tract. PG ;periventricular gray. T;optic thalamus. Vs;third ventricle.

Regions of the hypothalamus lesioned electrically. The lesions were indicated in solid black. The diagram
of the sagittal section indicates the levels of the sections A, B, C, and D in each case.

Fig. 8.
Effect of lesion of the preoptic area and the supra-
optic region of the hypothalamus upon the panting.
Dog (6kg.) ; anesthetized with urethane. Tracing
from above downwards are blood pressure, respi-
ratory movement, signal, time in 3 sec. interval.

deus, medial preoptic area ®—3%5, nuc. peri-
ventricularis hypothalamicus ventralis, dorsal
hypothalamic area B0 8] ® lateral hypotha-
mic area Th - 7.
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Table 1.

mumber of case 1 2 3 4 5

cessation of panting no mno

n, periventricularis % * * s

- medial preoptic area + *+ +

lateral preoptic area z & +

pars periventricular gray +
optica ’

n. oveideus * + + +

pars n. periventricularis.
tuberis

hypothalamicus +
ventralis

n. hypothalamicus #
ventromedialis

n, hypothalamicus E3
dorsomedialis

pars n, periventricularis
mernlllaris

hypothalamicus %
posterior

n, hypothalamicus 4
postsrior

Correlations between the destructed portions of the
hypothalamus and the panting on the dogs.

+ :complete destruction.

= :unilateral or incomplete destruction,
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Summary

On dogs anesthetlzed with 1.5¢. of urethane per kg. body weight and warmed untill they
panted the cerebrum and brain-stem were cut off in regular order from front to back in a
series of experiments, the various regions of hypothalamus were destroyed by using the method
of electric coagulation, in another series of experiments, in order to localize the panting center.
The results are summerized as follows.

1. The cerebral cortex, the thalamus of the diencephalon and the corpora quadrigemina
of the midbrain of the dog were capable of being removed without causing the cessation of
the preexistent panting, while the removal of both the preoptic and supraoptic regions of the
hypothalamus abolished the panting.

2. When nuc. periventricularis preopticus and medial preoptic area of the preoptic
region and nuc. ovoideus of the supraoptic region of the hypothalamus were destroyed the
dog stopped to pant.

» 3. From the results above described it may be concluded that the panting center exists
in nuc. periventricularis preopticus and medial preoptic area of the preoptic region and nuc,
0vo1deus of the supraoptic region of the hypothalamus.

(Physiol, Dept., Okayama Univ, Med, School)



1032

s
FAy

R

S 24 REREZEOBM
R R CARLTFBEAER) 2 EBRERT Ik T,

477
478
479
479
479
480
481
482
483
484
485

£ (E0%75)

17 &= it
712 FEH, R
Fig. 2 417 a =keto a—keto
1 T SEATHY
7 0.3MO i 0.3 ML O%iF
12 0.4 ML EDIEE 0.4ML ED U B
#£15 SM SA
£ 5 U»MD UMD
23 U T H s U T H U
59 'DPN DPNH
K6 52 % BN
%ﬁ%?ﬁ oxalatate oxalacetate





