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Effects of w—amino acids on the blood pressure

T M #® e B IE M-t E T &

(Tsuyioka-Toshiaki « Fukuya-Masashi » Tsucurva-Kazumichi) *

. & THw, e 2w TbLETOERETR > 2.
' MEQESEEEEBIIC AL 2D = -
#H0 1 AEMEEic o veTr T 2 ) BB —VvEALTKEMERC X » T, TR

(GABA) B Uy 7 & 7 B & ¥ iR (BOGABA) RIBRRE D = o — v O #iEE L 72 Marey
OFRINC I T 2R 272238, closed @ Tambour i X » T Kymograph ZHfi5t L
arterial injection TN b OWHEEEZ BEE iz.
K EOMECHT 2 HEEFETBIL |,
ERd o T TBEFcx Y, 120
—HO 07 I BoMERETERc 2w 1o
TOHEVDH -T2 EDL, BOGABA -
o Teyih- . 2 T
GABA kbl TEOBEOBEERE
BY 20 eFAIL 25, &RF0EH
BEREDONEP 10T, O EHE
LieDTHBND, Z20BIhdb—HEHD
@ 7T 2ROV T OEBEER FFHA
TiF< 9 bz, BOGABA i« & mFERET
RO LD Z EBBLPE R -2, 22
TERBFE X ZOTEEPRT, BERX
CZOHAETHEEED 0 LY biIFTeie
OH #, CHs % E72% 0 73 /RO
RBEOE x0Tk - R Y
A= stretch receptor I T 3T h b
o7 2 ROEEERCETERERL
REMORRC O VWTERLEZLDOTH
5.

ol

I.= & 7 & Fig. 1.

H=EeEc 12 Urethane (1mg /kg) % The changes of blood pressure induced by GABA and

ey BOGABA. Cat (3.0 kg) under nembutal anaesthesia. The
A 2z Nembutal (25mg/kg) % spinal cord was transected at the level of Th. 10. A and B;

HRNICES L TRHREEL2ERE & L 1.0 #l 1% GABA and BOGABA were administered with
closed arterial injection into the abdominal aorta. Further
*OWMPEERIRSEE 1AM HE (FhEEH  administration of Nembutal. C and D; 1.0 » 1 of 1% GABA

%) and BOGABA were injected. White dots were indicated
(HEFN344E10 A15H B4 the deep respiration,
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HEWNZ T TR Ringer Wic ¥ L < pH
6.8 ICHEEL, ZoMYEEY A2V vikst
FHIC L DAMEER SIS L. iR S I
WHR & L T Ringer % RAER HETHE5L T
mE&@W&*HB®%&®§Etw:&%%
Lz, EYOHIRE UniERE 2B 52
o, %@L/%K(B~ﬂhl&&mb

FoRE L LT 20~25m #Hpdre L T L ahi
DI AT IR L L 7.

GABA x&HIfEkiH+L Y, BOGABA &
MERBIR L Y, &7 3/ 7 v v B oRE
B EONARBERY Y, L6-7 3/ FE
BREATFREL VHENEZZF 200 TH 5.
MO T s 7 BRI OGS LT 5 b0 &

. Fig. 2.
A comparison of the effectiveness of GABA and its related
compounds lowering the blood pressure of anaesthetized
rabbit. Rabbit (2.3 kg) under urethane anaesthesia. A ; e~
amino caproic acid. B; GABA. C;BOGABA. D ; f-alanine.
E : Isoserine. F ; f~amino butyric acid. G ; f~amino iso butyric

acid. H ; d-amino valeric acid. I ; a-alanine. J ;

butyric acid. Each drug was administered by intravenous

injection (0.5 ml of 19).

a-amino

BUl. EEMAROH 5L DT T DL 4K

THd.
. REBRRRUEER
AIEOFIG & I - 2R, VS FRERE A~

@ closed arterial injection & L T, lumbar
artery DS OB K & BEIRDEHOSH & & T
R U o EBEREI N ~ polyethylene tube T
GABA 13 BOGABA ® 19 B &AL
FeER0 14l%7R23 & Fig. 1 0o Th 3.
iml % 2~3 BHCEBUCEANT 5 &, SHENRE
THRUERL T2 M % © back pressure T—
B EAT 52 (3 5~15 mmHg) GABA Tix®
BTETLTIABH5 T8 5. BOGABA
TRINDBF/AEEbR . L » b
GABA Oz BRErO S BHC B T
Holz. TOX S EEEZ, GABA ©
MEEE TR B & Al X 3
ErFAokdbicEREN LD TRy
FA TRV DN 5728, SR
MICH < ICEH L Th 2 oRiEEDbh
%. L» L BOGABA TEE/ERN
Aol -7z, 04 GABA T
A U KRB AT/ L T b R
#RLUD, BOGABA {il b 0%
mip o da. 2 TE xix BOGABA IT i
IhHORBIEEREZRA LD EHEx
eI ThB. LIANRETOHEAL Y
YERACTERETR > TR, B
WD BEEERR DS R0
TRUHEH L AR X 0 g v e
Fic X v BOGABA oW TLEE
I > THizpL, Fig. 2 Wx&T Xk v,
Ihet OH#:% b -7 0o 73 JEEL 7
oo GABA, B-73=vicibl
THREIBCPMERET 2L, KERM
'ﬂB%ﬁ?OD B EEE & —Ec i L, &2
H Y 5 =@ stretch receptor 124 240
4, Elliott & Florey & & [FIELEE OHPH]
WRART ZEEIH L 2. fE- TR
SHICHED LOMN#EY Tholz b E
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xbhB. TOFRRERAORECHY D -
OB, B XREHE S ORIE VTS TR b -
Db, BEHR TR,
" GABA 3RS EGI0MA CERHRIMEET
BHEL, HEEC I VS DERCRECTOHE
L, BRaicd EOMmMEOKEBKREL 2.
IRk S GABA #54, £ 0BAERHO
MR OIDFIB - IR OE IR B, DO\
CTEREREE CRIEOHEMPIRD bz, Z0
MERARYE (IR T & i % TRO 515 B,
Z OFHERENE T OReteiic e~ 2 &
D RIS MRS ITEFIC R L i i b
FOMEET %> T2 OBEPITH - 72
MERU MR ST 5 B BB E 01
%55 GABA iz >\ BOGABA, -7 7 =
v, B-7 34 VR, 0-T 3 JHER, 4V
Y v RBIUBR-T I VEBOBIOIETHD
n, a=-T I =, a-T 2 JEEER, ®Y v FKEe-
T2/ A 7w YEREMER ORI U CER
LR TRALOMBELRDONEL -, &
no ORI 1%, 2nl 52 1EORGHEIIC
ESHBAE L7 Table 1 Th - T, EHo
it 20 mmHg P EomEETEREZL0OT,
H1x10~20 mmHg o i FE(XT, +1210 mmHg
UFTh5%, EFERDLNTRETS - 2
LboEk—e U, HFERR<OFERL, BH
O I OMEOEREEx 3,2,1,0 &
U TREOMEMET/EROMRE 0¥ ERD T
VER OB O RN R LB 2T/ -2 b DO Th
5. o
PLEOERERMD 07 2 7B L Tk
RomEix;
GABA>BOGABA>B-7 5 = ¥ >8-7 3
JAVEEEE>O-T 2 JEFEEBE> A VR >
T I/ AT uviE=rY v
DIBETH -7z, GABA, B-7.5 =2, 6-73 7
FER, -7 =vEWe-T 3/ H 7w B
DT OEIED, Takahashiet al.® o iifE & W
RICHTEERER L —F LT3, Zhbo
HRAZEETILE, ROX 51T 5 2 & BNHEk
5.

Table 1.
A comparison of the effectiveness of w—-amino acids

lowering the blood pressure of the anaes_thetized
rabbit.

—_—

CHEMICAL NAME STRUCTURAL NTBER fposmon | oTreR | DEPRESSOR EFFECT e
C | NH, [GRoup [+ ++ —— —
€-amno caproic acid | NH,CH,CHCH,CH.CHeooH | Cq | € () | —— 510
S-amimo valiric acud | NH, CH, CH, CH,CH,CO0H Cs | sy} — 5 t
V-amino bubpric acid | NH, CH,CH,CH,COOH Cy .r<w) — |4 6 27
YamoPhydrnybutyriacd | NH.CH,CHOOHKHCOOH | Cq | YW) |0y | 2 4 4 8
B-amino oulyric acid. | CH,CHINH)CHEOOH | Cq | B [@Me 4 1| 08
Framno bulyric acid CH, CH,CH(NH.) C00H Cq | —_— 510
pramive bl sccl | NH.CHCHEHICOOH | C [ pw)ame | 1 & | 1z
ch-amuno dobulyricacid. | CH(NH)CHICHICOOM | Cy | b ot Me 3o
frafamine NH,CH, CHCooH ] | Bl | — 31 13
Lovsaring, NH.CH, CHiOHIcoos | Cy | Blw){dOy | 41} 08
Servnc ~ CH(OH)CHINH)COH | Cy | o B 0xy 510
¢ olansnt . CHy CH(NH.) COoH C | p— 5| 0
Pyt CH,(NH,) CooH Ly | W) —— 200

1 REEE» C3~C5 O w-7 2 JEENRIME
METERZRL, 205 5T GABA (Cq) 2%
LR <, RERO 1FEOHMETZEOEREZTR
DIkES L, Co CeTRE 2D HEC=RICRUVT
TR EZOMRERDE . BET TR
EOE I 0 TS JBROMEE NH, 35
COOHE O ff o ERE 1z BRI BIR L T v B

2. ZORRBRIEE~0Bviz Ci Rl
ROTHRIL TS, BIb20lEH ok
i, GABA (1)>8-7 £ JE&R (8)>0-7 3 J B
R (=0) offnBRicd 5. La LBz NH,
#2 COOH #oMoE DO 2 B EET 575 b
BB-79 = L B-7 3 JERE & 13 AEE o/
PP S B2, BEOHFREMCEL, off
ONH A TH B 2 & 2RL T 3.

3. OH # ofio NH, HicEL TA- T
w54, GABA/BOGABA=15, 8-7
S=v/4VeY =13 L ZoEBERNT0%
WL Twa. :

4. CH; #oEy C BF T o LE» 5 B,
5L, B-TI=v>8-7T 34 VEE (ofr)>
B-7 3 JEERE BRI >a-T 24 VEER>Sa-T
F=v=0 Th-T, RV B-T7=v0k
REFD TR, ¢ FLOFPKE B MEET
fEZATsc AT s hs o, &b e
FACE < BE oA RER» E Z 2 b R
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5.
5 AYxY v ER-T I A VEEE L Zo-fr
wHkax OH & CHi EDBA- T 38, T0
VeI 3 EEE L v b, OH 270 CHs
O w7 2/ BoMEFETFERCET 2 BEITK
ERENRBCLOLEILOLNLS.

KR, =LrEy PORFRBAECITTY =
@ stretch receptor 5§33 GABAZD 0 7
3 7 B oA 23 Atropine, LSDJ U'Dibenamine

Section 1.

F)Lulwn Jas

Fig. 3. :
The effect of GABA on the blood pressure followin:
atropine and dibenamine administration. Rabbit (2.5 kg)
under urethane anaesthesia.
Section |. A; Atropine (20 mg) was injected into the
auricular vein. B and C; 0.5 »! of 1% GABA was
injected into the external jugular vein at 8 min. and
12 min. after atropine injection. * ; Kymograph was
stopped for 2 min.
Section [. A;0.5 ml of 125 GABA was injected into
the external jugular vein. B;Dibenamine (20 mg) was
-injected into the auricular vein. C and D;0.5 ml of
126 GABA was injected into the external jugular vein
at 5 min. and 8 min. after dibenamine injection.

w 7 3 7 BRO M 5 EE o

Bt Picrotoxin SEomERIC X 0 MEI &
50T (REB, TY; BED; #k, BE, it
i, =E6), »b»Lw» Atropine (5~10mg/
kg) iz Dibenamine (5~10mg/kg) #E
BRI VIRE LR RI o T GABA BXI U
BOGABA o{E&##~T& 7. L» L Fig. 3
IR U 2L, EBRmEETH AL, IE
2B L Tk Atropine % U Dibenamine 1% @ 7
T/RRICH L CHTFEREE LAV OO L D

tow

~

1003

E3

0T

5 =
80

e 10w
b jm;
k‘lo'g

80

Fig. 4. .

The effect of GABA on thge blood pressure following
metrazol administration. Rabbit (2.5 kg) under
urethane anaesthesia. A ;0.5 mé of 126 GABA was
injected into the external jugular vein. B ; Metrazol
(12.5 mg) was injected into the external jugular
vein. C; GABA was injected intravenously at 14
min. after metrazol injection. D ; Additional metrazol
injection (12.5 mg) causes a slight convulsion. E;
GABA was injected intravenously at 3 min. after .
the second metrazol injection, which inhibited
convulsive state, but its depressant effect was still
observed.
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TH5.

% Strychnine (1 mg/kg), Metrazol (5 mg/
kg) %O Picrotoxin (1 mg/kg) % #Wkmici
ELUT#1 GABA RU—EDO 0 7 2 JBREH
L35 &, Fig. 4 ZUO5 o7 Hic GABA i
FWRMEET & BEOMREEZEL, 20

4R 1x subtetanic RPREET TLEH bz,
MEMUE(R T ofsgiei i GABA Bz #451
AL THAR VEN > T d. fEo

 THEHUE A ek 1% Stretch receptor TER® Hiv

7= Picrotoxine B\ {3 Metrazol ® w 7 = /2
W BFEFER L Atropine B U Dibenamine

1o ™
jus
roo ‘;
q0 T
=
<
g0

Fig. 5. i
The effects of GABA and BOGABA on the blood pressure following picrotoxin administration.
Rabbit (2.0 kg) under urethane anaesthesia. 1 and 2;0.5 ml of 1% GABA and BOGABA was
injected into the external jugular vein. A ;Picrotoxin (2.5 mg) was injected intravenously. B;
GABA, 6 min. after picrotoxin injection, was injected intravenously. C; BOGABA, 10 min. after
picrotoxin injection, was injected intravenously. D; GABA was injected intravenously at 18 min.
after picrotoxin injection. E; BOGABA was injected intravenously at 22 min. after picrotoxin

injection.

(byww) dg

Fig. 6.
The effect of GABA on the blood pressure following LSD administration. Rabbit (2.3 kg) under
urethane anaesthesia. A ;0.1 m! of 126 GABA was injected into the external jugular vein. B;
0.5 ml of 1073 1LSD was injected into the auricular vein. C, D, E and F;0.1 ml of 125 GABA
was injected intravenously at 2, 5, 10, and 15 min. after LSD injection.
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L L Lysergic acid diethylamide (LSD)
ko U RBEONEHIKC (1075, 05 ml)
BEL -84k, Fig. 6 Rk LSD #
£ 2~3 B X v GABA ol FEETERIZR
FASLEERL, T ORI10~150ME#EL,
LSD & GABA ofERETERICKE L THHR
eREATHZ LR DLNT=.

Takahashi et al.? OoFFOFEIC &k % &
GABA omEMET/ERIIZZEEEAN D depressor
point AERAT A0 ETH EEDRL T3
2, L L GABA Z£0 07 3/ BBOREVER

izvw U CHEERA 258 3% Atropine B\ i

Dibenamine i3 Picrotoxin £ FEHFIA LR
o EERCEL CaEkEza L v o
X, B0 & Z AERAEM D receptor 0iE
LEZBEPERCTHSH. X LSD ok
ez ok bE» {, B0
T3 AERER D Lh b TrRETEHRR V.

V. # B

KRR A T80 07 3 BOME
L ERTBREBEEAEAS, oXonER2E
7.

1) a-7 2 7B (Co-Cs) BT~ TlEK L
TREHTH -1, o 73278 (C-Cs) 1
T I/ A7 uvBE B CRIERETFERE
ALz,

2) 0 7 2 BoFKANRSIC L s MERT
fEFX GABA (Cy) BH L3R <, REP OB
XY ZOEBIRELRY, KFEHC RUCs
R TH - T2,

o778 (Coix C) © a RO B fir
ic OH ZZix CHs & A » 1= B4 3l FERE
TR RED L.

3) LROFEE» D 07T 2 BOmERET/E

RixkoIERF 8N L 2.

TV v v=a-T 3 /)@iki=e-T s/ hSn
VIRLB-T 2 VB =4 VY 2 ) v <-T 2/
FEB<B-TI )4 VEBB<B-7 7 = »<
BOGABA <GABA
4) =y FOREEN, BEOFHMEHRE

UV H =0 stretch receptor THD bl @

T 2 BROIEIWERICE T 5 LSD oyl
EILECH LT FEfCED bk, ’
5) w 7 2 JEBEOEAICH T 5 Atropine,
Dibenamine - B O\ O R E# o HEHi/E R i3 .

ETER b bl -7z,

FAEHB ) o L e B A T e FF L 8
BRE @B BT ET

KRR FET, Elliott, K. A. C. & F. Hobbiger ; Gamma

~amino butyric acid : circulatory effects in different

species ; reinvestigation of the anti-strychnine action
in mice. J. Physiol. (1959), 148, 70-80 D¥s&E% L t-.
RSP EBEOERCAS X 5 IR O— 38 ¥4
FEFRRCBTRABIAE LTHBR, B4 DRE
REBEORBECITE—RTHLDTH 1.

X B

1) B B O(1955) v 7 3/ BMEROERYB O
R 5 EA BA4GEEE 17, 766-773
2) 3t FeTEREL - TFEHEQ958) r 78 2B
BE R U O B OERREETD 2, 3 0K
B (SA3S[EBAREMF¥E) BHAREMIE20, 8%)
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Noguchi (1958) On the site of action of r-amino-
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Summary

Depressor action of r-amino butyric acid (GABA) and some other w-amino acids
were studied on rabbits and cats, results obtained being summarized as follows;

1) All a-amino acid tested (C.-Cs) were found ineffective, while w-amino acid
(Cs-Cs) were more or less depressant except e-amino caproic acid (Ce).

2) Effectiveness in blood pressure lowering action of intravenously administered -
amino acid was found .highest in GABA (C, acid), and it was reduced when number of
C atom increases or decreases, C; and Cs acid being ineffective.

When OH- or CHs-group was introduced into a- or B-position of Cs or C4 w-amino
acid, their depressor action was also depressed.

3) As a consequence, it was found that the blood pressure lowering effect of w-amino
acid tested increases in the following order ;(glycine and #-amino acid), e-amino caproic
acid < 3-amino butyric acid=isoserine <d-amino valeric acid<f#-amino iso butyric acid<
B-alanine< BOGABA <GABA.

4) Antagonism between LSD and w-amino acids could also be confirmed in blood
pressure lowering just as in inhibitory action of these acids on excised guinea pig ileum,
frog spinal reflex and on stretch receptor of cray fish.

5) But antagonistic action of atropine, dibenamine and some convulsants against
w-amino acid, which proved on above mentioned inhibitory actions, could not found in
their blood pressure lowering activity. '

(1t Depirtment of Physiology, Kobe Medic1l School)
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On the anticonvulsant action of some w-amino acids

+ B

B B IE H£-i M & B

(Tsucarya-Kazumichi « Fukuva-Masashi « Tsustoka-Toshiaki) *

BB OKRE L Y Florey? 234hH L 72 BT3B
Factor | 35 « 2362 AL Tv 525, B
CHERBER LA T b0 L ELAD, E
Factor | ©#&ZET1E r-aminobutyric acid
(GABA) Th 2 L ORBLMESLNL T 2.
SRU Factor | & GABA &3z ofEAs 4~
TOHRT—HTHLRFVH I 2L OR
McLennant %389 T\ %23, 428 Factor |
D A7 5T GABA (kU BOGAB) 4 <9 A0
Strychnine iz X 2BEFEEILTBH LE OO
izt U T Brockman & Burson®' & % O fERAE
FIGABAIC /v & LT 5. MDA
B e R OPPEI L B-hydroxy-T-amino-
* butyric acid (BOGAB) T&% Y, Zo#H5IC X

DREETEE Rl T s Z e AR TH B L LT
W5, HE® 3 GABA B XU BOGAB @
A SHREBERIRED bR EHRE T
5.

FH 21X GABA RUCn ERHO 0o 7 2 /R
OHEBER T THER D> b BT ORRETR
s THEDT, PYbok ) iskE shizm®
Bo—F LI b, BExORRO—IRE
LTZED 07 3 7 BOTRKEER A< 50
BEERPRATRE. ZOBREZLDHED
BZOHETHS.

|. RBEMERUHTE

727 3 7Bz GABA, BOGAB % &®
T, BI1RECZFRLEIR, o, 3 AR w73
JEBETHB. ok BOGAB RZAEREE O
BB VEESECEZLOT, 6 T3V 5
v T vBEERFOABREOMEFEIC LD

* WFERIRYE 1 ABEEE L LEEE)
(FAFN344210 JI5 A ZAF)

AFELEHETHD. BEREMW & L THREWN

16g OEEEREE~ Y A2 v, 5% 182
LG, &R ER RS U, AL IREE
L LT Tyrode B0 A 2@ L b0 E2FEALT
BELI-.

T F OHEEN 01~0m it EEND
X 5ic Tyrode iR L, BEAESICIY
Bz, EHBI0DC FROBEIC X » TRER
BEEZOMETHEL 2.

HORE R 0 ¥R I IR B EE (MES.
OO 2T T AR, BIBEDC M- TF
B 7-TEEBE R v, ARCERLEETL
%, 80mA OEWE 0.2sec L 2. ZEX
BREO T To <Y AICHic  Supra maximal
seizire FEX®THICEL LY BICE S ER
BTho . ZoRBIREMNER (TF), BE
Mk (TE), MM (CL) o 32885 2%,
HESAC XY TE 2Sgciigys esb
n2, HREERR IR TERIRE
O L XN TWBOT, Fiz TEC D TE
FLTHE L. LTE oML LEMoEFL
FRHBAE—FETHWVELFbAT WS O T,
MES % /i L T2 EEFT 2 b 0o 0fl
WEFST. Dol HROEDRBEED DR
(o O M 0 2 72 Myanesin 2 D T OB
AR IT R - 2. f—HI R T MES $k&
B LB 2 38mg/kg ® Metrazol & #Fkmic
5 U T maximal seizure ##3 Metrazol ¥
(MMS &)B 22w THFATRE. 05
widEANc CL ’Ebh, %o CL ¥45
v, BiclBorzdic#Hkc (DDS #R~v
2) 2w T o Picrotoxin & Strychnine iz
L BRFIC OV TORBOREE S MA 7=,
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. REREREBE

MES: #iz X » TE LR RIS 1R R
T Ch 3. o TE & TE oHFRLHD
EIWL U -3 %, Surv. i MES 0% 6 R
B R EHISE S - A& BRE YR
HTBEE LTRLELSDTH - T, GABA,
BOGAB, #\ 1% S-amino-iso EfZ (BAIB) ©
EE5VC1IFDOT A T 23 EE L2 00BETER
L7zbDThH 5.

0 %&icfT 7% - 7= Myanesin 85 <i1%, ¥
bk TE ¥l b~y 2 3&FL,
0.5~15mg/10g HKEOREXETHL PR
BIEWER 2R L Tw B R, 73 BREREIc
Wiz, GABA o 1 hZE 10mg/10g (KED
KEHLEC TE OIfIRRLBICBER
WS TZ ok ) RSB TRIE, GABA,
BOGAB Z£¢p 7 3 7 BREHESEERB v
CEPbRhER EV. THIEHPORS TS
HEL—-FHLTw5. L L TE OBEEI#ED
bR L bIEL VEBNZHEENARY Ao
NH5OTH-T, LpbRESEDRELLLE
HIBEFL T 5. BERCEEFRI0%U R
OBEEHRNCEATH Y, Z2HE0HEIT
RC, 0 T2 /ROGHCROA TS, B

B e OEMEEIIH TR <, 0.001mg B OB
BCEFEA S bz v s 10mg/10g ORKE
FEELTH 0.1mg R o U TR BRE TR
RN H 5 RS T, BAIB 0oBAICIZ0
FEHOED, BERBI0OTUNICLTEIEL Iz

ThE OEREIE b RNHRZ L EE VR
BeThEL, EFEYRrbRS L, o 73
JEBRETEL EREO R L EET, GABAYR
LPAET, RCZOAPEOZFHL 2 TRV
23 BOGAB, B-alanine, BAIB @ 3R ER
T, 0-T /¥ 7 v T YRTEA-T L JERER
LRBE T T 2 JBIGECEE 9 T &SR
X5, .

DXk 07 2 BoSROIEFEREI
BT, U 4 =@ Stretch receptor'®, D
HEE RS, Weier®y b OFRBR I
T HEEIERS, KROMmERETF/ERICRT
BREFILRA—Th » T, AEOEEECEL
VR & HEBIT BEEASHISR, BRORL O LRE
Z#E.

Myanesin ©%4&icid TE Ok & £FEL B
FACEITLTE Y, sk b bAEFEL IR
BEREEET0LELLA T30
HLUTEADF A P TREOHELTEEL T
%EE T S 2 Tk 72 v, Goodman!PEZE iz MES

Table 1.
Anticonvulsant effect of GABA and allied amino acid.

Dose in mg/10g body weight

0.001 0.01 0.1 1.0 10.0
ibasiy Py R, et iy
Amino acid tested TE Surv. TE Surv. TE Surv. TE Surv. TE Surv.
a-alanine 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
a {a-aminobutyric . .- 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
a-aminoisobutyric 0/5 0/5 05 0/5 0/5 0/5 0/5 0/5 0/5 1/5
B-aminobutyric . - 0/5 0/5 0o/5 1/5 0/5 1/5 0/5 1/5
B-alanine 0/5 1/5 0/5 2/5 0/5 3/5 0/5 35 0/5 2/5
, |-aminoisobutyric 0/5 0/5 ©0/5 2/5 0/10 5/10 0/15 5/15 g';‘l‘jl')dled after
r-aminobutyric 0/10 2/10 0/10 6/10 0/10 6/10 2/10 6/10° 3/10 6/10
7-amino—8-hydroxybutyric 0/5 0/5 0/5 2/5 0/15 8/15 0/15 5/15 0/5 3/
d-amino valeric 0/5 ©o/5 0/5 1/5 0/5 0/5 0/5 2/5 0/5 15
(0.5mg) (1.0mg) (1.5mg)
Myanesin 3/5 3/5 4/5 4/5 5/5 5/5

‘N. B.: TE=Number of animals indicating no sign of tonic extenser cramp/number of animals tested.
Surv. =Number of animals survived after MES-test/number of animals tested. ‘
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RICRCCERBR /N L F¥ERI X %
LD pattern OZALR L V/IETE D LR
DOBBEBRATB L eELB e, Badik
FEIC X 2 HBIZEE L T 80mA ORI
Aoy SclER 50 b8 v, L L
Myanesin CixBAE 7 TE O 5% 2 BB h
5, B UGABAC B CHIEREEAN 5 5 72 b 1,
 BXOFETCLRDBLTH A 5. LLTEDH
BOHRITE LB TH 555, Myanesin
BEDOGED X 5 IR e L - I0EIEs & 78
BT L FEOBRTIRA OB~ 17~
DHEETFTLTIEVER, o 7 3/ BREGRT
TE BEFHMHe ohi 2 Bbhd X 5 iR
Table 2.
Effects of w~amino acids on the maximal metrazol
seizure produced by intravenous administration of

38 mg/kg metrazol.

animals
survived

Drugs CL TF TE
animals

tested

Control ) 1/5 0/5(10sec.) 1/5
a-alanine 0/5 ( 23 sec.) 0/5 0/5( ) 1/5
B-alanine 0/5(16 secg 2/5 3/5 E7.55ec.g‘ 3/5

) ( )

0/5 (24 sec.

BOGAB 0/5(14 sec.) 3/5 3/5 3/5
GABA  0/5(14sec.) 2/5 4/5 4/5
Myanesin 2/5( 8sec.) 4/5 4/5( 2sec.) 5/5
* The results are expressed by the ratio : number
of animals prevented from the spasms or survived/
number of animals tested. The values given in
parentheses indicate mean values of duration of
the clonic or tonic extensor spasms. Drugs were
administered intraperitoneally (10mg /kg).

Table 3.
Effects of w-amino acids on picrotoxin convulsion
(10mg/kg, intraperitoneally).

Duration of seizure component(sec) :3:5;31:(1
X T T iieeeieaes
Drugs Initial Recurrent Response of animals
clonus convulsion hindleg (TE) tested
Control 12.842.1(5/5) H# 6.0+1.7(5/5) 0/5
a-amino
butyric acid 10.6+2.6(5/5) H# 8.0+3.1(5/5) 0/5
p-alanine 11.4+3.5(5/5) -+ 1.2+0.82/5) 3/5
B-aminoiso .
butyric acid 8.24+2.3(5/5) - - 1.6+0.6(2/5) 3/5
BOGAB  9.0+37(5/5) + - 0/5)  4/5
GABA 2.84+2.73/5) + e (0/5) 5/5
Myanesin  10.6+2.0(5/5) +  «----- (0/5) 5/5

* The intraperitoneal administration of @-amino acids
(10mg/kg).

B - BT v, MEFEER R TI O
HHBEHET D » =D U CEFEDRRD
NeoT, PUEok 5 REREES L 438
CEBLLERTH 5.

Goodman £33 38mg/kg © Metrazol %
~ U 2O BREEKiCES T 5 MMS # & MES
HEEPFREVER O screening test & L CHIE L
THRATV 20T, Txb—BEEDFkic i
- T 10mg/kg © o 7 3 7 @§EHE 0 Metrazol
RO T 5 R EFATHE. TORFITE
2EOML TH 5. b o-alanine #-5 T -
MBEELFREAL EA— D pattern 25-2 % DicX L
T, B-alanine, BOGAB %1 GABA o4
FETIX initial clonus ©FELBIEIZE D fun
NE OFmERZEREL, TE 2R QYR
60-80% & Roh, ZHoEHBI-TNIEH
BAEFL, GABA TRV TEZOBENE LR
WEIOSRRZFT LS. BERFETERVT
nEL o 73 /BALEEEEE LT, [-alanine,
BOGAB, GABA ® 3#:% pool L, %9 Tl
Wb O L THBRKRO o-alanine BEE S ¥ 72
LD ERLL T -test #1772 213 Pr<0.05 ¢
BREOENDD L vzd. E-T o7 2 /B
R Metrazol X U THREER AT 5
LbDEEZTEITHAH.

Afkic Picrotoxin K& (10mg/kg BEIRNE
) wHTD 07 2 /B (10mg/kg BENE
5) OWMBREIEOL Sy, FiHRe
U7z $t @@4’?% DD 5z, GABAX Picro-
toxin 58 8~12mg/kg It H. - THEICZ D X
5 RN 9 h b h, BRic 12mg/kg #HE
CRSTREER G o 7 2 BEE TR T OEIH
2053 UNIFET T 58541 b GABA 1258
398 (BOGAB TibEiH 18It &) «©
AT TE oHZRE2IH L, HFHEEFL .

21z % L C Strychnine 58 (0.8-1.5mg/kg,
RERR NS s L Tk 100mg/kg » GABA
O L > THTRAERER AL iz 2 -
7=. Strychnine 1.0mg/kg OH4& % 4 =il
AL TH%. HIH Brockman & Burson® o#E
$ 2 [@KEG, McLennan® 03fE & —F L s\,
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Z#¢ Picrotoxin, Metrazol R&E iz %1 5%)
B bRl 07 2/ ROFRENER O REFONR
b, BEERDRIEFEHTRY2 B, #HE

IR RZ LRV 2y, KRR T

MES ZBicRTIEEEN LD 2ER OGS L

FRALRA—EEL TRV 5CBbh3. o

TINLOEEDL 07 3 7 BOWESERIC X

53L0LEZTRCTHAS.

" Btic GABA iz BOGAB #5:k o BRI
I X 2 eFHORBEIHT S Z LKA
ZOHMAMEH T L - THRFAELLTWD I &
TH YD, FEERELOEE A ZFE O
dendritic potential =383 2 ¥EIERIC >\ T
ODMETkbnTy 122D, Metrazol RO
Picrotoxin 7% % @ excitatory synapses # Hpfll
T 54 & W48 L 523, Strychnine iz i %
OERECEBFELA TV 5. M5 Curtis
& Phillis?® (2386 o fkEific L ¢ GABA
PIEBRNLIEWEREE L, Thickw LT
Strychnine I3 2D v 2 & ZFHL T 5.
GABADEAABER LD X 90 THBHITE
X3 GABA o Blood-brain barrier ®&EiEic
REERDATNEDL, ZHEOHEOERMD
2T GABA vz oo w7 2 /@R~
¥ 2 @ Picrotoxin, Metrazol OBz X %
B L THREREEREELTD, bbb
TRAE T, dic Picrotoxin X GABA i@
U THRCIBEH 2 F T % 2% Strychnine i@ i
FOXOoRERABAELNBZIEET Y H =0
Stretch-receptor®, :DOHFHERHD, B ik
FEHEB AR TORBEN TS Z L &
Eic Al &, Picrotoxin BBz LU THE LR
WHREMER %7 L, Strychnine S8z 5§ LT

CRRAEIROR T 0T 2 BOTREE
A oMicHTso e Pre®Rick s b
OTHHARREELZERL T 5.

PRic GABA #Fici$n SHT /EBEBZH A
S5HTIi /3 2 #3cAl (B2 ELSD, Atropine,
Dibenzyline) iz & Y Picrotoxin g%\ iX Metrazol
kB & AR GABA o#pFIfER A block &
NB 2 230192 SHT o Hg ez A % #48E

Table 4.
Effects of w-amino acids on the convulsion of mice
produced by the intraperitoneal administration of
1mg/kg strychinie nitrate.

animals
onset of gr;seithof survived
Drugs* convulsion 2. le_aVY Ceereeeeeas
(min) (CO‘.“’;‘ sion animals
i tested
Control 2.5(1.5-3.5) 3.5(1.5-5.5) 0/5
~alanine 2.6(2.2-3.0) 2.7(2.5-3.0) 0/5
-alanine 2.7 (2.0-3.5) 3.1{2.2-4.1) 0/5
BOGAB 2.2(1.5-3.0) 2.4(1.7-3.1) 0/5
GABA 4.0 (2.5-5.5) 4.2(2.7-5.2) 0/5
Myanesin  3.1(2.5-3.7)  ---eee 4/5

* The intraperitoneal administration of w~amino acids
in 0.1m! Tyrode solution (100mg/kg).

iz THARPAD EBL T h E D [ o
EEL TR I ERELDN T AHE, BE
EELARTh S, PrUBERER o ERER -
WTRELLZL 0BHRODAFTHY BlziT
Goodman et al2® Toman et al2®), ZD Xk %
I ERBHY I E b & OB LELEIRHES T B
BRZEEEFVERCIEIELLTHS.

V. #

BREKEEHERE O Picrotoxin, Metrazol,
Strychnine # 5 12 X % ~ ¥ % QBT
GABA RUETD o 73 7 BOFREER %
Ptz FOEER 0T £ 7 Picrotoxin (8~ ‘
12mg/kg, BEEABE) R Metrazol (38mg/
kg, BHAEE) 1@ X %R0 0 BRI & 5
BREE (80mA, 0.2sec) (o3 L TIXE 2 BB
el % 8T 5 2%, Strychnine (0.8~1.5mg/kg,

WRRES) L THFRA & 20 EHY

BT, Xa-T I /BE-ThOBRFB KL TH
SR o0, 20X S REUREBER -7
I VBB TRLHRL, B-FFvr-T 3/
BEER, B-T o=, B-7T 3/ 4 VEHROIHICT
KD, MRV THEY H =0 stretch-rece-
ptor, EOFISH, MHBFEFCNTS 07
S VROMHIROBREBOIRS & —FKT 5.
ZAFPiFaE%, Ellott, K. A.C.&F. Hobbiger; -
Gamma amino butyric acid : circulatory effects ’
in different species : reinvestigation of the
anti-strychnine action in mice. J. Physiol. (1959)
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148, 70-840 3658 % A 1. [ARZIC RV TGABA

OHA TV F = VREFEROR T & 2R,
Zp—F & LT blood-brain barrier #3i Y ic
CWEEZERT T 5, RiBoFffic Picrotoxin
IR L CHR L 2 RSB A T 5 Z
L, Hstretch-receptorZiz v~ T % Picrotoxin
L OEREMA LS Strychnine ik Z Ok
Al e, ZRKRTS T &k
wisicBbhs.

K%&F&LE’%LT ARG R, BIERTEV 7‘_#
FEHRCES B LET

X Bk
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Summary

The anticonvulsant action of GABA and some w-amino acids was examined on
convulsion in mice. The results obtained were summerized as follows:

1. The w-amino acids tested could more or less protect the mice from picrotoxin
(8~12mg/kg, intraperitoneally) and metrazol (38mg/kg intravenously) convulsions as well
as supramaximal electroshock seizure (80mA, 0.2sec.) when administered intraperitoneally
(1100mg/kg) 10min. prior to the convulsion tests, while they fail to prevent the strychmne

convulsion (0.8~1.5mg/kg, 1ntraper1toneally)

2. GABA is most potent in such an effect among the w-amino acids tested, the
order of their effectivness in preventing convulsions seems, roughly speaking, to be almost
identical with that found on their inhibitory actions on crayfish stretch-receptor, perfused

frog's spinal cord and guinea pig intestine.

3. all a-amino acids related to these inhibitory compounds were found ineffective

in preventing the convulsions tested.

(1st Department of Physiology, Kobe Medical School)
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Leucocytotic response in toad on administration of typhoid vaccine

woo" %k @

ol

1. &
FT7 AV 7 F v PFEHEW O ER I B rkiE

LSRR ERTZ L, BB o TEL &

VBEShES . L LTEORFICE- T
X, B3F Atkins and WoodD? R UVEH - #
ADD 32 E N FIEO RN EFEER O F Lk
WERTFORRCEETRkshs L eHL R
LT IR LHBMEORIT OV, T ORI
EENBEFCRT 5 EEFRD, O0& D IRME)
Porzod, BIEMCRCTHIBESIS
PEPE, THERGOEY¥FNEREEL >
Ts b EEEE2 bR 5. T EHYODE
(1950~1952) 13V 7 v & # ~ O Wk NI &
L, BEORATBEL, ThiaLPchHs
2 THERERCEHEB TR EHE, BRER
BiEE Uiz, UL LB v THREUR
INEPRT AL REERCLETH D, HILIK
Bic B IR %, ZOFAMEREELE 25
5. L LAaMEbLIhicET28ERAYL
V. BEERFTIAVIFUVORTERENT <IC
BT HIRMEM & 2 < A0 Bk s % 3k
ToeEd LoTZZZTheHEL, 20
FEFF D VRILENY &[RRI 9 I Bk AT
RECELPTPEBTLLEKRETH 5.

I. % & % &

EREL LTizex = (Bufo bulgaris
Japonicn) kv, BEva v 7Y~ M LICR
FH 7 AFNICET L, KEKEERE LT
WL, ZOREBErEE—E (18~200C)
Pole, (EEERTES 2B E I | o,
10~11°C 2R -7, BATCHE L iy~

* TIERFELIE 2 A WEHE (EHERSRE)
(FRMIB4EE1LE 6 B %A

(Suozi-Yoshinori) *

OFFIR &5, XECHELE.

FT7AV I F R TELEDETR# 5+ £ 8
L, 1PE2Y 01~02cc ZEOET Y v <K
CFE Ul SimEOREBREEN 2~4cc &
BT, WHOM, BEHOBTFY v b
wA L.

AZERICH > TRBRIMEOMMITH L EE L
METH 5. BP0 E1T78 - 288, B8
BREMIBEROMMKOIRAHPHET 50D
<, BRI & IUNIL OISR icE L
EE R, AMIREC LEENL S, HomE
WO R — BRI B R REL, %
DRI 3 ORFELBEL 2. v Noller®
(1959) @R U 7= vena angularis OZEHic & 3
BRMELNETH S Z & 25D, LB AR
METLYVIRL, ZZCRERUDTEEDD DR
BEBIE -T2

EIREE T Rk melangeur % B v,
ABEAEIKIC X Y 100 EFFERE U, Birker-

- Turk OFHEBEEZLTIT RV, RILKEOHEE

S AR ERE L. BEom, Tirk K
WEUTIOERTRT % &, FKRiIkosk 3w s
NTEFT IR0, HMEROEERFBAL ER
BBE/eD. o TRIROBEREL L - 208, &
BCRABMIRAHEZENCHEE COEL, &K
HER « FIIRBEOHS M 2 h £ h O BRI
X VLI ARG b A, melangeur 3 kO
FAEERERT L c—Ric L, HEsEeiny
o, HRE AT > TEBEER L - 7205, &
Ri29%Th -7z, XAEMBMOLAEIZ Giemsa
BWEUTTE 7.
TFEARZED S Hogben® ¢ 5kic# L
25, HEAEOHAROLFEE, KB T b
9, HFEX Y os parasphenoid OETEIER
UCTHIB L, B0 BE 2B . B
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 BOAFEE, 3~5EMIC bEL .
BB O Eer)% urethane FREE (209, 2cc, K
TES) O TABYREX VBEE2EHRL, &

Vemm 1.0 €G/kg
3xi04 }
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o . . . . , . . -
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Fig. 1.

Leucocytotic response to typhoid vaccine administered
subcutaneously.

Environmental temperature : 18-20°C

In case of cold toad:10-11°'C

Early sera
Lemm Y

“2xioth ; : v
N

IxI0%+

Late sera

%104 @

x104 :m

0 10 20 30 40 50 60 70
Hours
Fig. 2.

. Differences in the effects of early and late sera drawn
from normal donors ‘inoculated with vaccine on
passive transfer.

Early sera drawn at 2 hours and late sera at 10
hours after innoculation.

EEELRCEERL TR 2.
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A FTIRIIFLICLDHMBRESRG

FIAVIFVEERTY v RENCEREL
B o Bk EEE o BRI EEN lic LT
WL TH D, BFIMBREE— IR B R
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B, AR EROIEBRE O = o R o E
Bahd. oBEmEREINC LD BET4
BT EWHBH, FHCHMEREMRELIEL L
BReS&RALN S, AIKELOEE IEL
T 3x10*/cmm i E CET A, o
NIRIEEEO 3FcdXs. HmkBEs
L TBEHBAED L, 40~808:f o524 otk
BT 5. T ik B HAMmBRBEZL RSO BRME L
% 0.005cc/kg ThH Y, VHFOELS L I3 FE
L.

V2 F T B FNLERIEE FUS i TR
15~30°C oA ©, £HEZEL THEI LS.
WEMETREEEEE s, 13°CUT (EE
A=) TERRROMIBESh RIS, o
TUTORRRFCEELZHETLE L 0 2 &
&, F7AvIZFUHERE 0b5cc/kg, FRER
18~20°C ¢fi7s - 7=

B. AM¥¥ES KiSoEmiERR

EROEMKBELEISEEESNZTF T 2
7FvOBEERCI2L00, ThebF
AV 7 FVR KD EERRS N RN EILER
WERT-OEMNES LOPEWRET S 120,
WRMERR Z TR - 2. V7 F vk 2 1B
FOI0SHomEE &9, 20 2~4cc 2ET
Uy SRS LEZ. M2/ dind, 26W
BOIE EHE U6 T 552081 &
AR S0 EE * /.3, 108HH% O mE
& B f T Sasic B BRI U, 4~5ReR
TEREERY, UBEDLHBD, V2Fvick
LZIEEORIEL Y bl EE & 5.

UEOERCIVF~CRI2F 727 275
VL X2 HMRELREINE, YIX0Ba LM
B, ARAEELREEZRTOBEECIZ 50T
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KiCHEE 5501 13C WTFOERTRE " ®
BRRONIRRBZETHE. ThABBHE 20T ]
FORENRIMT 5D THoH», LaBEA | | '
FIeRT 2 RIS E R D T b EPSET =< BN ——
MRS 2T -7, M3 eRTm, BE 0 — e
HWBOX < v 277 v &5 UH, *0oE axi0th b
EEERATON < CHIET 5 5, 0K

IBRAZ BRI, ZThicK UERATOH ~iT Ix10%

VOFY RS L, ENHRESET S DE o .
EEEEE O % ~ Bl g, H e EIL 010 onﬁsao 50 60 70
H¥ELEHD. ZZRERF~OY 7 FvicH Fig. 3.

T B TSP AR P P I R AE 2 BR- 0D AE 8
ThbhlhvledTh Y, MELRFZHEKEC
N5 RISEEEbh T VB L2 .

C. TEAREFHOFE
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Transfer experiments indicating that absence of
the leucocytotic response in cold toad to vaccine
is due to fajlure of forming the transferablé
leucocytosis-inducingfactor.

A. Transfer of serum from cold toad inoculated
with vaccine to normal recipients.

B. Transfer of serum from normal donor inoculated
with vaccine to cold toad.

In each case serum was drawn from the donor at
10 hours after the inoculation.

The amount of subcutaneously transfered serum
was 2cc.
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Fig. 4.
Leucocytotic response in anterior hypophysectomised
toads. Explanations in the text,
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Recovery of the leucocytotic response to vaccine in

cold toad by cortisone pretreatment.
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Sum mary

Subcutaneous administration of typhoid-vaccine in toads induces a quite similar

leucocytic response as in mammals. The initial leucopenia was followed by a pronounced
and prolonged leucocytosis. By passive transfer technic the leucocytosis was found to be
due to the formation of endogenous “leucocytosis inducing factor”. The significance of

glycocorticoids in relation to the formation of this factor was discussed.
(2nd Department of Physiology, Chibt University School of Me licine)
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Effect of morphin and theraptique upon the urinary excretory rhythm.
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Effect of morphin and theraptique upon the urinary
creatinine excretion.
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Diurnal variation of NaCl excretion in relation to

metabolic rate and creatinine clearance.
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Summary

It has been demonstrated that there exist a close correlation of the diurnal rhythm
of NaCl excretion to that of the endogenous creatinine clearance.
(2nd Depurtment of Physiology, Chiba Undversity School of Mediciie)
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Table 1.

Day/Night Ratio of NaCl Excretion in Relation
to Age.

Age Number D/N Ratio (S.D.)
~29 33 1.9240.14
30~39 28 1.73+0.10
40~49 20 1.45+0.09
50~59 21 1.413-0.03
60~ 23 1.13+0.02
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D/N Ratio of NaCl Excretion in Relation to NaCl
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Table 2.
D/N Ratio of NaCl Excretion in Relation to Blood
Pressure (Age 45-65 Years).

Blood pressure  Number  D/N Ratio (S.D.)
Normal 23 1.43+0.03
tension | severe 14 1.284:0.03
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Summary

Day-night ratio of chloride excretion decreased with advancing ages. This tendency
of nocturia was found to be closely related with sleepdisturbances.
The regular excretory rhythm 'of chloride excretion was rarely observed in aged people.
(2nd Department of Physiology, Chiba Universily School of Medicine)
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Excessive salt intake and blood pressure
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Table 1.
Age Changes in Urinary Cl Concentration (Urine
for 24 Hours).

Age Number Mean+S.D.
~29 54 10.2040.34mg/cc
30~39 49 9.96+0.37
40~49 38 8.474:0.17
50~59 73 8.0140.24
60~69 59 7.9440.27
70~ 27 7.7140.44
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Table 2.

Effect of NaCl Ingestion upon Serum Na Level and Blood Pressure.
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Fig. 5.
Maximal Cl Concentration of Sweat in Relation
to Urinary NaCl Output.
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Summary

No correlation was observed between daily NaCl excretion and blood pressure, in the

range of customary salt intake 10-50g per day.

The urine volume showed a close correlation with the chloride output, the concentration

of chloride being lower with advancing ages.

(2nd Department of Physiology, Chiba Undversity School of Medicire)
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