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Studies on the process of central nervous system of mental
defectives by the delayed conditioned motor reflex

oM # R’ (Nuoka-Unzow) *

As the results of comparative studies in the normal human subjects and the mental
defectives in the-characteristics of both vdluntary réaction and delayed conditioned motor
reflex, knowledges as follows were obtained.

Though all normal subjects completed the full course of experiments, several mental
defectives were unable to do it on account of impossibility of understanding of verbal instruction.
In voluntary reaction, the latent period of movement in mental defectives was longer and
its standard deviation was larger than that in normal subjects, the range of generalization
in the former was broader than that in the latter, and the omission of reaction was observed
in the former.

The formation of conditioned motor reflex was remarkably embarrassing in mental
defectives and when strong electric shock was used as UCS, it was barely completed through
the assistance of the experimenter’s verbal instruction.

But when it was formed at all, the latent period of lifting leg became null in almost
mental defectives, that is its delayness of reflex was lost. Range of generalization of
conditioned reflex in normal subjects was narrower and strength of reflex was diminished
gradually according to part from CS, but mental defectives showed positive reflex to almost
generalization stimuli. The extinction of conditioned reflex was also very difficult in mental
defectives and showed positive reflex even after the verbal instruction of non-attendance

UCS (electric shock).
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Fig. 1.

Outline of apparatus of experiment.
‘Note : STIM. SYST. : Stimulating system, OS :
Oscillator, AMP : Amplifier, US : Dodge’s universal
stimulator, SP : Speaker, A : Ammeter, B:
Battery, R :Variable resistor, IC:Induction coil,
CP : Copper plate, SE : Stimulating electrode.

RECORD SYST. : Recording system, EEG :
Electroencephalograph, EE : Electrode for EEG,
UNIV. RECORD : Universal recorder, GSR :

Galvanic-skin reflex, PLG : Plethysmogram, ECG:
Electro—cardio-gram, EMG : Electro-myo-gram,
MG : Mechanogram, LH: Left hand, GE : Electrode
for GSR, PHT : Photo-transistor, RL :Right leg,
ME : Electrode for EMG, EM : Electrode for
mechanogram, LL : Left leg, CE : Electrode for
ECG,
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sy ZRCHARBRCOEPLREE TR
WI COEECHEET S L) REREGR S
7=,



il —— VB R) & PRI AT & B RS L o el R E O Bg: 371
4 BEORSEERUVEHORIEE NOBMAL o——e
KH, BOoFRCEL TE2ERIESEr & - (l'{&))> KENT .DEF,o~====
7= (Fig. 1 Recording system £:H). &l ok
WD AETH 52, B e
SNHEFWEPEL L BRI L - TORL or
THLEERP D CEHE L 72D TELRED A o}
i:i’)t’:. 20 .
‘m‘
M. = 8 m, # om)a»esomvaoaoossom(%)
1. BERSICHTBERELBELL Ol TS R MmO TR s s
g-cl:o('\—c Fig. 2.

Generalization stimuli (c/s of CS) and percentage

1) —AHEEICDLT of positive reaction in voluntary reaction.

BEE RS B B IER S &S & oBE R (Note) Continued line : Normal subjects, Interrupted

BanEICEbREY, FOXRLOPMHEL line : Mental defectives.

TRTEROE S b DTH 5. Tehh, KEEHE TIEERRI0GIH 3 HIAARL 2 &
1) BITEEEROEMLEREIHRETH DI HR AR T 3453580 5 72

O EH IR & 3) RS 3 BV BUS S R S 23 2 o
T OERENE T OITERTI b v 5 THBRO T Ny

b en, EERELAL12KE0 EHEHTRHIE LA ER CS MG A DEE)

SRR CTHMB L, PUEERICA S THEET BB o8lb i, otk CS ALt om
e LT (ZoEREBETRE2HFCTE EI4ED - 7223, R Clx i B il
v ok 700C/s HE WO D ERRTBT AT T MEEBPHEb iz,

WD, W OB e i R T 4) FEEH T RYUETRR OB T X Y BB A3

1050 4 Bl %ICIBEL L CHEBREE & L TERAkL Hhizz &

ERTH 5 . EEHFCRBEHRAB O 252 Tv 3R
2) W T IERFANRT 2H LKL RELCERERLUEPYULREZZEA LT

wZik FRSic# O SRR EE 2 d - 7228, K

TR GBI OBRIE AR T D © X 5 7248 TSR O A OMA-FRIIIE LW RIS A ¢
BRIRBREBEO R VIR VERPAIRET 323513750 » X 7o C LA R AT B & BT I
Table 1.

Some instances of series of generalization stimuli and generalized charactenstics in normal
subjects (2 cases) and mental defectives (3 cases).

. {No.1234567891011121314151617181920
gr.

c/s T00 675 700 725 700 650 700 650 700 600 550 700 300 850 700 500 400 900 1000 700
{ YM O O O O O O 0O x O x x O x x O x x x x O
Normal
M.B. O O O O O x O x O x x O x x O x x x x O
MzZ O OO O OO 000 x OO0 x x O x OO0 x x
Ment. def. {M 0.0 O OO O OO0 0O x OO0 x O %x x 7?2 %x x %x x
IN. O O O OO O 0O 0O 0O 0O 000 x %x x x OO =2

@

{(Note) O : Positive reaction (lifted leg), x : Negative on
positive reaction,

(didn’t Jift leg), ? : Not clear



372 Pif—IE

ISl o2 b, MRPHUER LIEINL DK
E0h BRI L TBEESERLEVE
OFEOERAPEFNIC A 5Nz,

5) Wt 0% SO (RS OEE

BOWHE) »AEM IR
TERH T HE D0 R e BRSO
PAGEEF N fBd CRths 5 7o 08, B i
FISHE U, AR IER - 7.
ULDX s mREIORT 3) UToH#HES
RSP R L THRRBLUTOX Y IE 5.
) BERGICHETIERORBERR U Z ©
SHRALRHICOWT
TRE O YLAGHTE 2 4 1 flic2> v Tll— B B
% 5 [E] 5 S8R U i B 0SB RUS 0 B4 %

EUORT L 2ROm - .
ok, EHHE B CS(700c/s) i<
lostc
1 l Ti(vun) l TSnom l Tsmso)
A
NS, WU B RS S
J, T 40128) 2 SEC
i WMW»’AW’MW
1
. ! JV“_
l T 6(700)
3WN—A_.MMM“
B
l ﬂ/“
4
i t (850)
6 L \ _
T 4(738)
nw%wwmmwmwmmw
TSmm)
ci{2
Tsmm
3»wmwwwwwmewmmwmeM
QSIC
Fig. 3.

Polygram of generalization in voluntary reaction
in normal subjects.

(Note) A-1:Plethysmogram, A-2:GSR;B-1, 3, 5

EMG and ECG; B-2, 4, 6 : Mechanogram ; C-1, 2,
3:EEG ; Numerals beside arrows ; Number of trial,
Numerals in round bracket: Cycles of CS.

WSEEN 4t S & 2R o PGB O BT

HUTEE A EERERREE L, PSR
25-50c/s DINTH - =0k L <, BEHT
M CS e/ LU C b MERIS 5% <, o
HWHEREP CIE I BT 5.

YR TRERS o AL TS O FERIERF 1A » T &
DEHYEERE L ero 1l EFEHICE »
TULHTEEIRBOII k-T2, BXBVT
OB, xR, 7 R B SRS
TRAECHEP CEIVEBREORIS & Bk
3.

ZOFRICE, FIFEE 2 XTR L PLLERE O
ARFE M CS RO BIS Ot oMl ko X
DT ERRALBNS.

1) BEFo MZ o3:f710, 1EERWT
16, 17Ec B b5 X 9 ik CS X v /hEo
CS e me LAFEOD 5 CS MRS
BLTw5 &, xpl M. O, @ 9, 10K
U112, 13Ehc B o s & 9 it CS ki)
S & U CS RN & LTv5 2 &, &
NoEET 3 EER IO Tclebn X
&) B TH AT EERLT A,

2) Fil M. O. @ 14[81 LA o B 13l O 4o
filci s &Rl ERL, 26 LN ©
=13 v e B, 14-17 [El 3 it o FUS
L9 X5 M ORI ED & 5 7
FE & 5 TebHT &,

3) kRO X ) REERLFO RIS O X 9 b
PERET D, B2NRUE1IERERT S L
55X 9 setke LT CS(700 c/s) Aic
FLBERIERES L, FREE s TkE
b, LEFHLVLEEROHF LI VS
PG L T pEARIERICE TR & i
LTwbH I ERD5.

W TEH o & EE & ot CS(700c/s) &
PATRECSR T 5 SREREIER R LT L8B3 K
(Ew#), B4 A, BE#EHRO2H) 00X
ThH-Tz.

CHHOMIC X B ERD KD R EIE B E
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Fig. 4.
Polygram of generalization in voluntary reaction in
mental defectives (2 cases).
(Note) A :Plethysmogram and GSR, 1-1’ and 2-2:
Continuous, other marks sec Fig. 2.
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Fig. 5.

Polygram of conditioned reflex with weak strength of
ES as UCS in Normal (]) and mental defective (1)
subjects.

(Note) 46 and 60 in | and 38 in [ : Testing experitment.
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Fig. 6.

Polygram of normal ( | ) and mental defective subjects
with middle strength of ES as UCS.

(Note) 42 in | and 15 in ] :Testing; | ~A-1: Plethys-
mogram ; | -A-2:GSR; | -B-3, [-C-3:EEG; |-B-4,
[ -C-4: EMG and ECG; [ ~A-1:Plethysmogram; [ -A—
2;GSR; [ -B-1: EMG and ECG; [ -B~2: Mechanogram :
I -C: EEG.
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Fig. 7.
Polygram of normal subjects with strong ES as UCS,
(Note) Explanation of figure sec Fig. 3,
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DL-Metionin, DL-Sulfoximin OZF{E(C DWW T 612.825:612.014.469

Study on the toxicity of DL-metionin and DL-sulfoximin

BOR — RKerp K O Rem M OE = K-

& H Bede & = W B — K
(Yanacisawa-Kazuo « Nakamura-Toshiro « Mivata-Keisaburo

Kamepa-Tutomu » Kitamura-Shigeharu - ITo-Kazuo) *

The substance, DL-metionin, DL-sulfoximin which was identified by Sir e. Mellandy
in 1943, have differing from other convulsant, a long latent period from a few hours to
more than ten.

The authours determined the lethal doses and established that 50% lethal doses (LDs)
in case of abdominal injection was 0.132 mg/g. Their toxicity was calculated 53 times as

that of the sodium glutamate, 60 times as NaCl solution and 40 times as glycocoll.
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384 B o ek « B - B - Jok « HRE——DL-Metionin, DL-Sulfoximin D@z DT
Table 1. 0.01 ol 0.5cc Table 3. 0.01 mol 0.7 cc
No.l N 6 No. 1 No. 6
. 0.
N 5 9.10.05. Injection 9.13.00. Injection
3.55.35. 1 tio .5¢.10. ject
sni:: ; : tio ?.58.10 ;naeztion 9,10.06. Spontaneous motion Spontaneous motion
aneous motion
® 4.10.00 Ei:?tzneous 9.25.00, Inactivity 9.30.00, Inactivity
D 23.00.00. Dez 23.00,00; Dead
8,30.00. Inactivity 10.20.00. Inactivity 3 eed ?
No. 2 No. 7 No. 2 No. 7
’ : .10.30. Injection 9.14.30. TInjection
3.56.00. Injection 3.59.50. Injection 9 ? Spi:taneous notion ?
S
pontaneous movement 9.20.00, Inactivit 9.20,00, Excite
4.30.00. Inactivity $.20.00. Inactivity 9.40.00. Tnactivity
:23.50,00.  Dead
No. 3 No. 8 ?
3.57.50. Injecti .01.00. j
. int ;:rolus . 4,01,00 Injection No. 3 No. B
mo
\ by ? N on . 9.11.30, 1Injection 9.15.00, Injection
9.00.00. Inactivity 9.00.00.  Inactivity Spontanecus motion 9.30.00, TIm:ctivity
9.40.00. Spontaneous 9.26.00. K.K. -
9.20.30, TInactivity
20.00.00, Dead
No. 4 No. 9
3.58.25. Injection 4,02.10. Injection No. 4 No. 9
Spontaneous 9.11.50. Injection 9.15.30., Injection
9.20.00. Inactivity 8.40.00. Inactivity 9.20.00. Inactivity Spontaneous motion
9.25.40. K.K. 9.30.00. Inactivity
12.00.00. Walk but awkward
No. 5 No. 10 23.10,00. Dead 23.50.00. Dead
3.58.50. Injection 4,02.50. 1Injection
Spontaneous motion Spontaneous No, 5 No. 10.
5.,10.00. Fxciting state 9,10.00. Inactivity 9.12,15. Injection 9,16.00. Injectiocn
9.00.00. Inactivity 9.25.30.: K.X. Spontaneous motion Spontaneous motion
9.30.00. Dead 9.30.00, Inactivity 9.40.00. Inactivity
p - & P Sy
0.01mol 05cc (it~ 2ADK lg wxiLT 0.09 Obo}_ '7”70l 0.7cc %7 gfbﬁ— B ITHT Is\ TIT, j\ﬂgﬁﬁf{
: . o 0@, 185D BERIE & - TIECHE 6 1T - fe.
) RS LS I TR T, R0
o o Table 4. 0.01 7ol 0.8cc
P, 18Hf| NDOWAT & - CHTHIL L HICH - e ;
No. 1 No.
10.57.10., Injection 11,00.00. Injection
Spontaneous motion 14.20,00. Excite
13.10.00, Excite 16.40.00. Inactivity
Table 2. 0.01 mot 0.6 cc 17.30.00. TInactivity 18.30.00. Walk but awkward
No. 1 No. 6 18.30,00. Lie down
10.51.30. Injection 10.54.10, Injection 20.40.00. Dead 20.25.00. 4 little excite
Spontaneous motion Spontaneocus motion 23.30.00, Dead
2.10.00. i
! 00. Bxeite No. 2 No. 7
16.30.00. Inactivity 16.50.00. Inactivity 10.57.50. Injection 11.00.40. Injection
Spontaneous motion 12.00,00. Excite
No.2 No. 7 13.00.00, Excite 16.50.00. Inactivity
10.51.50. Injection 10.55.00., Injection 16.20.10 Tnactivity
Spontanecus motion 18.00.00. Lie down 19.20.00. Walk but awkward
12.00.,00. Excite 14.30.00. 1Inactivity
14130.00. Inactivity 16.00.00. Excite 5.10.00. Dead
18.00.00. Lie down
272.00.00, Dead Yo, 3 Ho. §
- 10.58.%0. Injection 11.01.50. Injection
Yo. 3 X . No. 8. . Spontaneous motion 13.25.,00, Excite
10.52.50.  Injertion 10.55.30.  Injection 16.30.00. Inactivity 16.10.00. Inactivity
12.00.00.  Excite 14.30.00.  Excite 15.30.00. Lie down 17.30.00, Walk but awkward
16.00,00. Inactivity 16.,50.00. Inactivity 18.00.00. Lie down
20.30,00. Spontaneous motion 22.10,00. Mead 25.10.00. Dead
20,40.00. Dead
llo. 4 No. 9
No. 4 No. 9 10.59.00. Injection 11.02.30. Injection
10.52.50. Injection 10.56.00. 1Injection 14.50.00 Exeite 13.20.00. Fxcite
Spontaneous motion Spontaneous motion 16.00.00, Inactivity
12.30.00. Inactivity 11.50.00. TInactivity 17.10.00. Tnactivity 17.50.00. Layed down
18.00.00. Lie down
17.30.00. Excite 19.30.00. Dead
No. 5 ¥o. 10 o 5 No. 10
10.53.20. Injection 10.56.30. Injection 10.58.30. Injection 11.03.50. Injection
13.50,00. Inactivity 14.00.00. Excite 16.00.00. Excite Spontaneous motion
16.30.00. Tnactivity 18.10.00. Inactivity 16.00.00. Excite
18.20.00. Lie down 17.10.00. Inactivity
, A2 B L O P g oA K .
0.01nol 0.6cc RIESLAE 2R T, BRI 001 nal 08cc wIEAT Lo 4 BT IS\~ TIY, BEAE
10R, 18I D ENC & - CIETHNL 2 G CH 7o, 104, ISEEOMZGC X - TITHIL 6 1 TH - &,
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Table 5. 0.01 mol 1.0cc

385

Table 6. 0.01 mol 1.5 cc

No. 1 No. 6 No. 1 No. 6
3.49.50. Injection 3.52.30. Injection 3.45.40. Injection 3.41.00. Injection
Spontaneous motion Spontaneous motion Spontaneous motion 4.10.00. Inactivity
4.15.00. Inactivity 5.10.00, Inactivity 4.05.00. Inactivity
6,20.30, Walk.but awkward 6,10,00. Walk but awkward 6.30.00. Walk but awkward 5.10,30. Walk but awkward
8.30.20., Asphyxia 9.30.00. Asphyxia 9.10.30. Lie down 9.00,00. Dead
9.30.00. Dead 10.00.00. Dead 9.50.00. Dead
No. 2 No. 7 No. 2 No. 7
3.50.20. Injection 3.53.15. Injection 3.46.40. Injection 3.42,50, 1Injection
Spontaneous motion Spontaneous motion Spontaneous motion Spontaneous motion
4.15.00. Ipactivity 4.25.30, Walk but awkward 4.10.00., Inactivity 4.10.00. TInactivity
4,25,00. Walk but awkward 4.35.00, Lie down
9.50.00, Dead 9.10.00. Asphyxia 4,50.,00, Closing of eye-lids
10.50.00. Dead 4.52.10, Rotation
5.10.00. Spontaneous motion 6.30.00. Spontaneous motion
No. 3 No. 8 9.10.00., Spontaneous motion
3,50,50, Injection 3.53.50. Injection 10,00,00. Dead 9.50.00. Dead
4.20.00. Insctivity Spontaneous motion
4.35,00, Walk but awkward 4.05.10., Walk dbut awkward No. 3 No. 8
5.30,00. Lie down 3.47.10. Injection 3.43.15. Injectiog
9.10,00, Dead 10.00.00, Spontaneous motion 4.15.00. Inactivity 3.43.30, Shock
10.15.00. Dead 4.40.00. Walk but awkward 4.05.00. Inactivity
4.45.00. Lie down
No. 4 No. 9 10.10.00. TDead 9.00.00. Dead
3.51.15. 1Injection 3.54.15. Injectiog
4.20.00. Tnactivity ’ No. 4 No. 9
4.35.00, Walk but awkward 4.30.00. Inactivity 3.48.00. Injection 3.43. 45. Injection
8.20.00. Walk but awkward 4.10.00., Inactivity Spontaneous motion
9.40.00. Dead 10.10.00., Dead | 5.00.00. Walk but awkward 4.50.00, Walk but awkward
5.4::,00. Lie down
Fo. 5 No. 10 10.20.00. Dead 9.40.00. Dead
3.51.50, Injection 3.55.10. Injection
Spontaneous motion Spontaneous motion No. 5. No. 10
4.30.00. Inactivity 4.30.00, Inactivity 3.48.50. Injection 3.45.00. Injection
4.40.00, Walk but awkward 5.10,00. One-sided walk Spontaneous motion 4,10,00, Inactivity
6.25.30. Lie down 4,15.00, Walk but awkward 4.15.00, Walk butawkward
9.10.00. Dead 4.35/10.  Lie down
9.00.00. Asphyxiation
0.01 mol 1cc A A LA 5 BT 35\ TI%, ERRHI0 2:30-00.  Peac

Fid, 18RRI BREI X » T 9 AITH - 7=,

ULoERBRREFRET 5 &

V. 8ERUER

FBIROMLTH S,

T b OB & Hik o X

CHTiEHs L,

LDs5p=0.132 mg/g

L.

BRI E LTI » RRIRTHE,

ITANE T VERY ~F ik LDs=6.9mg/g T
29 NaCl{zLDsy=7.8 mg/g < 0.2 mol Glycocoll
1% LDso=5.3mg/g Th - 7=.

Yl k% HBiEtT 5 & DL-Metionin, DL-
Sulfoximin ® LDso i 7'V 4 3 ¥RV ~ 5 0fy
53, 29% NaCl D #60£% 0.2 mol Glycocoll
DT, LT3 FEOBERIEY L v 148
HicwrlnEErET 5.

EHBROREBIE, ZoEFERY, BEICX

0.01 mol 1.5cc HIEL L8 6 Bhicks\ W Cid, EBEK
109, 18RI DB X - THRTEEIL 9 fITH - 7o.

Table 7. Toxicity of DL-Metionin DL-Sulfoximin.

Injected quantity meg/g Number of Cases of Observation
of 0.01 mol experiment death
0.5 cc 0.090 10 1 18 hours
0.6 cc 0.108 10 2 18 hours
0.7 cc 0.126 10 6 18 hours
0.8 cc 0.144 10 6 18 hours
1.0 cc 0.180 10 9 18 hours
1.5 cc 0.270 10 9 18 hours

> TEZD, BhEHNERCBRARKLER, =
OEBEEIRER LY, BE, EodnvER
L mIKET 55, LEORNT, EHEIRESR
DEE, IR UIKIEREL 5.
Faa 5 s LIRS 5 v, A oMM
FER bR, REREER BERTORE LS
B LB OBY T TS, R ERTEE L
B2 B 7o B b B G IE T v R %

X

[

1) ZREEEK « A HMmEK ; S
2) BARFA o KFHEHTUULL « FER RS8R —ER-
RN Z 5 T-Amino-8-Oxy EBEER DM FET




(J. Physiol. Soc. Japan (1961) 23, 386-390)

EEgRFCICERT - h-XIC GABOB #H®&ITA LK
B ERICOWT

Seizures caused by the crude GABOB injected into
cerebrospinal fluid of normal and epileptic dogs

612. 825. 3:612. 014. 469

oA &R OeA M B B - KeR W OIE M

(NakamUra-Toshio « Kamepa-Tutomu « ITo-Kazuo « Ouasni-Masayoshi) *

After the discovery by Hayashi and Nagai in 1956 that r—-Amino-Hydroxy butyric acid
(GABOB) had a strong inhibitory action for the seizure of dogs, Kajikawa reported that
by the direct administration of GABOB into the cerebrospinal fluid of epileptic dogs it was
cured completely as more than 60%, but sometimes the crude GABOB brought about
seizures.

We experimented on normal and epileptic dogs with the crude GABOB and found that
none of the normal dog produced seizure with it, but epileptic dogs showed sometimes
(26.3% out of 76 injections) precipitations of fits by the injection of the crude GABOB.
Their average latent period was 2 hours and around.

We happened to discover that GABOB used for the experiment contained a very slight

quantity of crotonic acid.

|. #& ]

1956481 F 1, WAk R IIHERR O MLEF IR
WG iz >, Elliott, FloreyD&:5% y-aminc-
butyric acid (¥ L T GABA) Td % & W5
LTwBDIR L, #, &kHDDI r-amino-p-
hydroxy butyric acid (% L T GABOB) = *
BOABNIEWMETL L ¢ REL T 5.

MEENZ ORI L T AT, F—Ic R
HiEE s GABA X v %10/5ZF 20f500m 58, 48
Zic GABA 3—EOFR CRELRET S T
LD HY LLOHEMPICIKD.

0%, BT 2 HD, He Ay 3 v
O, 2HEET I @D &, £ oRKBREME
DIRIER O A ¥ 4TIt LT GABOB 8
BRCHIEWER 2R TEAT 1, T b+ ok
Az, FEEhHRoRHERE (KK) o jmvRE
L B N 81 B

2o TG, Rk, 23 GABOB 0.2 mol

* AR R b

Dept. of Physical Chemistry, Nihon Univ. School
of Dentistry

(PRAN354E 9 A26 B 32 f))

2¢cc & ERTAD L ROBERNICERRS LT
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FEre Bk e b - TEREIT - iR, 161.1%
PVEREIIEAFE U, $925.0% 030 A ERZE, B
13.9% 75, i » CHE Ly, BT E
GO EB TSR, TIRMEI R B O
1%, GABOB i ADRRORETH 5.

wkiz GABOB % EERERANICHS LT
LyERRE ek voil L, BERTADR
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R T B IREED FL 6 B O IR e B R
ko TRETALONEHEELR.
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a) BETHRBFECLY KEHIC 5% @
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1383 1 & B EHB60E o Fef & Hio Kok
#5912 5% © GABOB 1.0cc #EALULFTR
ThH5D.

Il. =

Table 1.
The cisternal injection of 5% solution of the crude
GABOB into an epileptic dog.
(A case of seizure precipitation)

Time Measures

235 0 |10°°"Injection |barking
55 release from the |slight ataxia

Description o

stand
45 0 resting state
5 28 30 salivation
30 0 G.K.K. (20 )
shifted to K.K. (1 40 )
latent period =23"‘55m"20°'
32 30 spontaneous movements
37 O resting state
830 0

BBy AT 2 BEROS D20 0 & & » T
KK 3B L 7.
B2 1 7 AEH10[E O FIESRE 2 b ok
DARMNIC 5% 1.5cc A LEFIETH 5.
Table 2. A similar case to table 1.

RIEOwEH 5 v v e GABOB ag7

A LB id 5 g8z o\ T

BBy AR 3 W24 20 0B & & 5 T
KK &8l 7-.

HEIKIT 1 & BVEEORERE %+ b oR
DORIENIT 5% 0.8 cc IEALLEFIRTH 5.

Table 3. A similar case to table 1.

Time Measures Description

3 33 20 0.8°C injection | barking, spontaneous movement
tail wagging

salivation, twinkling of the
eyelids

heavy ataxia

34 10

20 release from the

stand
4 8 30 K.K. (40 ) latent period
=Hrs.gmi.ggs.
shifted.to L.K. (20 )
9 0 0O resting state

HI 6 A% 1 B 6 10f 0 % & - T
KK #%E)L 1-.

B ASRIE 1 7 B SE100E o R & b ok
DARIERIC 5% 15 cc EEALFIRTH 5.

Table 4. A case, not produced convulsion.
Time Measures Description
227 O 1.5°¢ injection barking, spontaneous movements

tail wagging

32 10 release from the | heavy ataxia
stand
36 10 deep’ breathings
37 30 salivation
7 0 O resting state

ElBH9 4 B304 0BT 5 &, KK ©
BN R 5 72

BEFRIT 1L 7 A5 MOFREHEE L L oX
DORIENIC 5% 2cc BALEFIRATH 3.

Table 5. A similar case to table 4.

Time Measures Description

Time Measures Description
450 0 |1.5°® injection
" 10 | relemse from the| without ataxia
stand
55 30 salivation
-6 30 0O somnolent
8 14 10 GJK.K. (10 )
shifted to K.K. (40 )
latent period=31TS:oamip0se
shifted to L.XK. (15 )
15 15 rapid breathings
pi 30 -0 resting state

F5 10 0]2.0° injection barking, spontaneous movement

tail wagging

15 | ~elease from the heavy ataxia

stand
22 20 rapid breathing
32 50 salivation
52 0 resting state
10 0 0

BIHH9 5 R BT 5 L KK 0FE)iz &
LD 5 Tz

B 63R1T 1 & ASEI30[E 0 RS & b oK
DARENIC 5% lcc MALRFIATH B,
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Bps 1SR CHEEA U 7=l
£ HHOT, EAEARIT6
Eemy, 209 bEE (KK)
EFREIL 2 0F24E  (31.5%),
B RENL e - 12 0520
(713.7%) DFEMETH 5.

EANER R ORI,
HEBROWML TH 5.

BI85 1 Bl A T im ABIR
3BTHDNI3FH  (34.290) AMEREHE
ARLU, € OEBOEE 2R
R34 458 Th o 7.

8 2 EEA T 240 N
588 (20.8%,) PNEEZEL,
F QRO LT 3 Wi 9 742
Wb o7
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Lizb o, 550 TEE
AL 1EBRELZEL, 20
IR 1 RR4643 0%, #8560l
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L, #OERENISTI0HTH 5
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B. IEEXA~A GABOB T A
ICLDFRR
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HENZ R LR - 12,

P EEBET 3 L B125%0m
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Table 8. Latent period of the succeeded injection.

The cisternal injection of 5% solution of the crude GABOB into

an normal dog.

ffotal | seizure o [30M. average of
case [- case 30 |1 2 3 4 5 10 latent period
Min. |Hra. {Hrs. |[Hrs. [Hrs. |[Hrs. JHrs.
IsT.
inject. 38 [13(34.2%) | 2 1 4 1|4 [ 1 2 13 45
2nd.
inject. 24 5(20.8%) 0 QO 1 2 1 0 1 3 9 42
3rd.
injects 9 0 o 0 o 0 0 0 0
4th,
injects 3 0o 0 0 0 0 0 [ ]
5th. -
inject. 1 1 0 0 b3 0 0 ] [ 1 46 O
6th, .
inject. 1 1 [ 1 [s] 0 0 0 0 59 0
l TOTAL AVERAGE 2 2 9

Table 9.

Time

Measures Description

5 45
58
6 10
50
8 45

30 | 2°¢
[
[
(o]

30

injection
deep breathings
twinkling of the eyelids
urination

resting state

Table 10. A similar case to table 9.

Time

Measures Description

5 47

6 10 20

14

71 0

8 47

o | 26¢
30

[

injection
deep breathings
defecation
salivation

resting state

Table 11.

A similar case to table 9.

Measures Description

30 2CC

injection
tail wagging
deep breathings
defecation
stop

Table 12. A summary of table 9-11.

No. |Sex

Weight

Measures Seizure Observation

I e N

8.5%8"
8.0K8"
9.0%8-
9.0%&-
8.0K8"

3 Hrs.
3 Hrs.
Hrs.

5% 2°¢
5% 2CC
5% 2°¢
5% a¢C
5% 200

Hrs.
Hrs.

et

1

w

Table 13.

Date

Time

Measures Description

25%h.
Nov.

526 O
27 20
8 26 0

2%¢ inject.]
rapid breathing
stop

3rd.
Dec.

35 30

929 0

6 29 o0f2°°

inject.]
salivation
rapid breathing
stop

5th.
Dec.

355 0
56 20
755 O

2c¢ inject.| spontaneous movements
urination, salivation

stop
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5 . No. | Sex | Weight | Daie Time Measures Seizure | Observation
11 25]17 26 © o.2“°iz°° JR— 3 Hra.
1 8.558 112 3|18 29 0 0.2™%2%C} 3 Hrs.
V. % = 12 5[15 55 of b.omolte} 4 Ers.
: . 6 . mol cc . rs.
BT A RISTRIZ DT GABOB | o | | pske: |50 3 1035 o] ooamhies | | 5
5 mol,cc
FEEABBT6IE O MK 2630 HESE R 12 s[1555 of 0.2 11 R 3 Hrs.
11 28} 17 14 30| 0.2M°n1%¢) 3 Hrs.
L, #OERBOVEI2HBH 29T 3 8.5%8 | 15 5118 30 of o.omeljee| ___ 3 Hrs.
HoleDiH L, STHERE L TiTh - 4 8,058 [12 3]16 54 o] 0.2202°¢[ |3 ues.
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(XX international physiological congress abstracts
of communication)

2) Hayashi, T. and Nagai, K. (1956) Action of w-
amino acid on the motor cartex of higher animals
especially y-amino-p-hydroxy-butyric acid as the
real inhibitory principle in brain. (XX international
physiological congress abstracts of communications)

3) AP IS (1954) A REIHHE E L T O -
amino—p-hydroxy-butyric acid o>\ T  (H13)4]
ER NS S ARt

4) KYk 9 ; r-amino-butyric acid o kI
OWT (BRI R0 FiE)

5) F AR (1955) R oo AR E B R 53 % 44T
7 7 FIOREREEFIICOC (BEL4IE B A TS
IR FEFR)

6) — > TIFZE (1958) #M © % & 3 v HlDrHRHE)
FRITH 'Jéﬂ%f’l( %H' '()ﬁBSIEI AAREMFAIER) HA
y (52

7) ﬁc[ﬂ A= T 3 oK) R

BIEH (AAE NI o T5E)

8) 7J<9T'1‘ TFPUAR « b (1953) 46 KT A s AR xb3
% ry-amino-B-hydroxy~butyric acid OfFH (&
3008] B A RS2 FEK) HALEIERE 15

9 HRIIN— s ROHEKRTADAKK TS r-amino-
B-hydroxy-butyric acid DEHENE (B A4 HE:
A O -FIE)




(J. Physiol. Soc. Japan (1961) 23, 391-403>

EE T ENRUHETESS4RATARED S ER
LFICEPLAL-BEICOWT

On the polygraphic features in formation process of simultaneous,
delayed, trace and backward conditioned motor reflex

612. 833. 81

¥ & T  H (Nomura-Chisato) *

As the result of comparative studies on the formation process of simultaneous, delayed,
trace and backward conditioned motor reflex by the way of polygraphic record, knowledges
as follows were obtained.

Results of synthetic observation on cases numbers of completion of conditioned reflex
formation, on trial numbers needed to form it and on stability of conditioned reflex, the
most stable and easy type to form it was simultaneous conditioned reflex, next was delayed,
the third was trace one and backward one was unable to form it after all in the type of
clear avoidance motor reflex in the sphere of this experiment. According to the in crease
of UCS strength (electric shock) the formation of it became easier and faster, but by the
weak UCS the motor reflex was not formed but only the reflex in plethysmogram and GSR
were formed. In delayed and trace conditioning, a few subjects showed positive motor reflex
soon after the presentation of CS when reinforced by strong UCS. According to the polygraphic
record, the order of easiness to form conditioned reflex was reflex in plethysmogram, GSR
and avoidance motor reflex, and the formation of EEG conditioning was not necessarily

stable.
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Fig. 1.
Timing series of CS and UCS in four conditioned
motor reflexes.
(Note) A : Backward conditioning, B:Simultaneous
one, C:Delayed one, D:Trace one,
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Fig. 2.
Outline of apparatus of experiment.
(Note) STIM. SYST. : Stimulating system, OS :
Oscillator, AMP : Amplifier, US:Dodge’s universal
stimulator, SP:Speaker, A:Ammeter, B:Battery,
R : Variable resistor, IC : Induction coil, SE :
Stimulating electrode, CP: Copper plate.
RECORD SYST. : Recording system, EEG : Electro-
encephalograph, UNIV. RECORD : Universal
recorder, GSR : Galvanic skin reflex, PLG :
Plethysmogram, ECG. EMG : Electromyogram,
electrocardiogram, EE : Electrode for EEG, LH :
Left hand, GE : Electrode for GSR, PHT : Photo-
transistor, RL : Right leg, ME: Electrode for
EMG, LL:Left leg, CE :Electrode for ECG.
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(Note) A :Simultaneous (1-2: Middle strength of ES, 3-4:Severe strength of ES),
(1-2 : Middle strength of ES, 3—4:Severe strength of ES,
D : Backward (by severe strength of ES).

were by severe strength of ES),
Trial number in reinforcement,

B : Delayed
C-C’:2 Case in trace (each cases
(T): Test, (Numerals) :
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EEG (1 in each figure), Plethysmogram (2) and GSR (3) in simultaneous conditioning by
wealk strength (lefs), middle one (middle) and severe one of ES as UCS, (series of EEG,
plethysmogram and GSR are same in the following figures).
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Polygram in delayed conditioned motor reflex by middie (left) and severe (right) strength of ES.
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Fig. 7. Polygram in 2 cases in backward conditioning by severe strength of ES.
(Note) Left figures : Case of non—formation of conditioned reflex except plethysmogram. Right
figures ; Case of formation of conditioned GSR and plethysmo-reflex alone,



400 WFkH——{FIRE, AN, SRR OB R EEGE R O & R A b s tEic o T

DEO GSR ROWkiE OB E B 5 & WH 4k
BOBMERL TS, LB LEED, 20
Plics v Tb, FHOEREBENIC B T
B 7 AR ENS R ST aplic s v TS b
T 5 1.

IRH6D I ERETIE, BITERERSOW”
R BN ST > TR T IR0 R B
Th -2, GSR KRS ORI H
TS ABHTEETH B T & B X UBEREEN
TRKERZELEREING LI RETH -
7=
3. RUMBBRECKET D OEBROELIC
2T

FIRo A, B, C RUE6X» D, E, F,
$7MoEMo A, B 5o A, B, C, Do
OBERICR L2 X 9 0 ihfed HEITIC ke » o
ROZIER D 5 2. RROLEHICOW T,
= ORFEM 3 Flic o v TR & [ L TP
BELULORTEELIROLI TH - 12,

#EERTE H DIRIIIIC X B &R OB & 0

ORI (R)

ENC R g ow g RWEEL SMHPK
HONE KR o o
[# I 0.97 0.75 0.88
JOI . 0.91 0.78 0.85
B oW 093 0.74 0.92
i (5 0.88 . 0.72 0.833%

(FE) 3K AT 4RI SR T I

FCHHZE), | O30 R ORI o i, 4
F ORI QOCERR R U, BT
RINEETHERE L, RRETREIECLERL
Bl LTEREL DGR RD I EBRENT
WA, EHOBE 1RO RN 1 BIHOLEK
HOwvFhicB e THHBAIRIC T EREL Ty
%, W IBA SRR O 0.83%0 b 0.52801C
R U TBA LD o . T B O R & RER
BRSO R O o W OFEFRIGIIHE], ki OHREO
FER D RO GSR 0# L v BRIVERES %
Ei A b b L EEOERBENC BV TEHE
L ST R 0 A I B L BTN ESER,
REREERAEL, FRAPBRILLTLE, TH

B, BB RS GHEA L TERER LR D
X5 cinBd & rh boRIREPEENEEMLITF
STV ZEERLTGBE NS TEINTHA

>

9.
V. % =

IhET, BHRREERASE AL MY
Fic oW TFOHELEBRERATEOT, L
T4 FIHOSMERSICHET 5 X 9 REECD
W, EEES, THEELES.

1. ¥z hiEEbbh I &iF, FHEOFTS
s CS, ES # UCS ¢ LTHRLE
[, ZEW, JRERROSATT OIS A RITTEIN
WU CREHEEI BEREMERS LD T L TH
5, ZOMEICoCTHES V252 &, GSR,
bk i B 0L BB R R 00 SR o H BRI BE T 2
SRRSO L O cEnd, BBzt
S TR THD E v TICTHH .

YR 4 T O R CBLb I T B ENS B i R
I TEMR T AR B L D &, BER
FHORNBHEECHENOEEE RS &, MR
RS BID RO/AADRTERM L2 X DI,
IR L S < BT O EHER (Rad
Lo el Teke ol Erllz s e AICR
PN S TLEI) SV HIWMETEATOND)
KBVTERTD VI T e bBEX TIREH
ERERCEERIHTHI L s TETHS
5. 7 OMoREREE, Bt CS & UCS o
RS HORRR 23BH T B A O ZE T IR B
B oBacHhEe FEaleT, », O
EOWBIT Y 2 v 2B DR EVIFIBRBEICO
B, 5 LR add s tHRELT
CBOT, RSB L T B BRI -
AL VO BEEMOEE L PREL TV HOT
H2HH. METHE, HERRBERCEERST
HDHEBHETERVOTERCP EEZ BN
5. L, D bimim ES (UCS) w5
TEBSN 3 HEIIGEEEETH D, The
CS & pfEdsh TERT 55 ENTENR
GHEFS & v o TEE R &V D Is BIEEE
FiE v TIWTdsHH. XPavlov DEE



LS

Wit &  CBRO YEOE L FN2ix, =
DR L THBNERTH - T, Blzidd
BRATERIRIC X 5 MRS HEE) b St gt &
Vo TWBDTHBE0b, BELRBERCREET
B s v S THIRT B X Y R E RS s
T, FEOT - 72 A B OFTEIHREE b — Sl
R (IH UZEHE BB R S i3 BER M S R 7E L
TR EVIEREZDT) & T Th
59,

2. WICEHBHRROBBIER, EOX 5 ik
Blck > TETZ2HECIHETDH B,

o ORBREED 0B ABHREAR, &
W,OREF, MITOECREETH B & v 5 R
Bernstein® 7z & EEISEE R 5 DA O F5 ik ik
LIEBADORE E —HB L Tw30T, 0%k
Bl S T RTOFEE L 588K o
THTHEEIEE VS TEwThArH.

WLT, ZOFKE CS & UCS & ofiab
TORHGEICI LD TH A 5. Pavlovzdsn
TR DRSS B T RBEE RS
SHEVIBBRANTHIDIELDEEL TS
X5THBN, BEORBlcI X ZhiaEs
HWTH D L vz, = OMER-R & AR,
BRI LEEIOMBICL A LD LEL S, ZOH
B U TEEORBEE, | BRI o)
MRSt ST (BRI AR, CSi1z %, UCSiz & =
v 7) & B THEHE QB & 50k - 7 Bernstein?
O ICS 5 0.28M=E 155 (43 15
TUL2ERLTwiev) UCS MR 4w
BEFCEFEITH B, &) EEE, Kappauf
& Schlosbergl® DE28: (Brptkiz &, CS iz
¥~, UCS wFHHiE~D ES) © 1-2f#53k
HEESHERETS v e —F% L T v
5.

Mo, ZORMARNTE O XS il X
> TETZOTH A5 5. Pavlovd® OL&ER
BERD B R g 0 — Bk A 13 R HE Y I R sk
L2 2OBEEOROMICAET 3 & v 5 BiEr
bE 2N, ABRHEEL —BEEABHRE
ng<, CS »5 UCS ~olBREVE, B
ok CSTHED Bz 3T UCS 24z

[k, JIEHS, IRPAROSHITEE & MRS BB 0 S BEREFScEbhic 2wt 401

BB OB RRHEIC 72 5 = LT SR T
HA5. L L, Z0RMCE Bk o535
#HE 1, CS & UCS oR@ &, 1T hidEE
WREREE L Y BREAGCETHE. 20O
MEOBE, FHIBE& ) bENIT L CHE
YIiEr T2 e RTER .

3. HE3OME 4 EHOLHRHNEREL T
EPE L Y bR, P D bR D B ST
BRBAGTH - 22 LEIL UCS o a4k 23 &H:
BRI & > TREREFE > T 5 2 & T
5. ZozZrix Campbell ¢ Hilgard®,
Schlosberg?? &t Hulll® & Otk & —F L T
VAERBETH B,

ML TZDZ &k UCS o, HiENIC
KETHIEEOENRKRELD LI 2D
ErzNTMROZETHAH .

4. B4 OMBEEERROBSE, lxE
TENR 5T O 4T R 0 R 2 E B TR T
LK GSR ORI BT 5 = &, RV
UCS »55¥ih b IAMICE 5 12t v Bk I-GSR-
B (BESES e HERNEERNTH Y,
KAk D SEFT I SRR S BRE T 72 B 23
WOBATHRBEIC 72 & 2 &b bFE 2 TR
SRR AB AP bE LRI R b -
ET5) LvIETHREND 2, AILEME
OGBS © b ARIRES & REiE
BhHBECH)ZLTHS. L TEEHOEBRE
AR IEIES GSR © & 9 7 BREHEREO B 2
HE) O X 9 kMR L 0 LEBRREES
T, EHEEOMER I VR vHI LT
HB. ZRxPEiE GSR kv b CS 0 ABRORK
DENARMTH Y, BEHFMROEBS I X
VEZGTHD ) BREEARRCBSVTET
wh. ZHhHOMBEI VT, EHOEBRE
FNCREHTE 2O CHEREEy 2 LS

SR,

7%, Bt ES f&ic X v B R IKIE ORIE
OEHRIRDER LT 5 2 L id—— 2 ORI
ERTET 2 Th s I BRURERCEE—
A AERNEEE LTV ERD B 2L Th
59,



402

V. #& B

fEEER A 2 e & L, 1000 c/s OfF
# CS & U, 550k« ok« 5o ES & UCS
L L, 2ORERIIE 4 EEICHEADE T, [
W, ZEWE, JEBRROET O [l E B R A
OEGER & M, HEREOCER, K,
GSR  ©SHEFLERIC X » THMEHER U 72 ik
DREE S,

1) EBREIO i c SRR O RIL U 7= B,
SR RICE 5 IO SREIR R OG- U O %
RS HEETHE, RLEHEROAZ A
WM 7 O AR, RIZERKE, BRoO

1AM Rz O RS, LT GSR

SWKIE D 7 1 DB BRAL L T S EENE ST
SRR N T KT RAL L 2> 5 72 O TS
Th 7. »

2) &HEMBIEER U UCS 23550 ES 08
ki, GSR RO OEHRREITETH
HEIRS ORI TEY, PRTRTES
BAELETERCEELYED Y, HRIENEHIVEK
CEELENTH - .

3) CS ¥ 2 WS 3k 5 & R b
D, LSBT ROEREHET 5 & MR
PkyE, GSR, EEIOIEIC HiETd - 7o, Bk
S I IFEERNTH 5 1.

4) T ES &k 5 SRR I P B O
Ik DRI O WD BB DI

5) Bhik BS &40 ik, KB
RS SR L, BRPBRT 5 &8
FRER: L 7=.

YR A FERE O SR S ORI D v TR B
ERDEHTH Tz

6)  [i) B S0 S v B VRS < v K, B R Y
GSR OL&BHmATE, R TEEE LTCS
FORIC X ) 0 BB O GERR O K i RO
iy (19 150 msec) ¥ L W RSB ERE0L
To. BRUE AR O Bk O B i FIRE O BT AS
TR S iz, SBRAATHAIC IR ki B LR
etk a ORI BSE Db N2, RETIC A
CHPHIAR R U Tz

SR OO T T ER S R AT EGEE © S HEGRC Fb i R oL T

7) EWFES AR X ) b RREEETD
Ste. RO AR ORI B six UCS
W3 L Te B HE S IT 38 0 B HEREIE AN EHE L
Tz &, AR EERS & Ak CS &
REEP OB LI - TEEIRSSER L.

8) IR 5% O2EIBEEN O ST R — R
Wk e 572, GSR iy CS Bathr e UCS
SRERE O 2R AR L, BETICHEVER
EOBED R Lo 1. OBHI T EE: 2
Wk L, FEREY & Rt ER LT,

9) JEBRE Y C R I SEELR § 0 B RIEAE
T oT, Lo LEDOBETLERSKED, K
v GSR OERRITEALL 7.

P % 1024 b A TR B TR R A & T B %
7}99715%1 ¥ RPN ﬁi%?ﬁ(* EfE fﬂ;i%%:t*aﬂ(

EﬂL : i
T2 ifﬁﬁ%ﬁkwﬁiﬁo*?k
’ﬁ‘«biﬁ!%&l‘ [j\l LR FG it o B % Far

X [
1) Bekhterev, V. M. (1932) General principles of
human refloxology. International, New York
2) Bernstein, A. L. (1934) J. Gen. Psychol, 10, 173-
197
3) Campbell, A. A. and Hilgard; E. R. (1936) J. Exp.
Psychol 19, 561-571
YIE E ok (1959) skl §9, 5 %4 1-32
5) BN (1960) A A4 #HEE 22, 836-853
) T I iﬁ (1960) T~ ft 11, 41-48
7) fEE B (1958) BokEEE 10, 875-890
&%%ﬂ%(HAiﬂﬁK%ﬁ@%ﬁ)
O) bk (1950) S fEIREHIG AR FEEL B
)
)

4

=2

10) bk A (1951) 4o AT SEPEEE BT

11) Hilgard, E. R. et al. (1940) Conditioning and
Learning. Appleton-Century Co., New York

12) Huli, C. L. (1943) Principles of Behavior. Appleton—
Century Co., New York

13) Hunt, J. McV (edit) (1944) Personality and the
Behavior disorders 1-2, Ronald press Co., New
York

14) =, - fi (1952) fmg el 5, 390

15) Twama, K. et al (1953) Tohoku J. Eep. Med. n1,
327

16) Kappauf, W. E. and Schlosberg, H. (1937) J. Gen.
Psychol. 50, 27-45

17) Kislyakov, V. A. (1952) Zh, Vyssh. Nerv, Deyat,



Wk

2

18) Jektor(s (1960) H#gERRE 2, 1-27

19) HERFRAE (1950) IBFg: 4 6 &

20) I EIRE (1956) UG Jer iR =R

21) /MR BRUKEE (1958) gl 58, 7 SJ& 1-22

22) Makhova, I. M. (1956) Zh. Vyssh. Nerv. Deyat.
6, 319-328

23) 38 #(1961) HAEHEEE 23, 334-360

24) AJIBA— (1947) sy FE4EIE B

25) Motokawa, K. and Hujimori, B. (1949) Tohoku
J. Exp. Med., 50, 215-223

26) K HE & (1960) B AL TR 22, 1035

27) FikEE (1961) B AR 23, 369-382

28) ffS—k (1958) tEl£H 58, 14 1-23

29) Pavlov, I P., (bf EEIV) (1942) &R =24
B OHRE

IRy, MR, RO TES & R ATECER 0 S b R B oyt 403

30) Pavlop, 1. P., (K ¥ EEBIER) (1955) ~¢ 7w 7 3848
EEHE R

31) Popov, N. F. (1956) Zh. Vyssh. Nerv. Deyat §,
718-725

32) Schlosberg, H. (1932) J. Gen. Psychol.,, 7, 328-
342

3 AWM F(1942) LfhK 4 4, 381-388

34) M B (1942) &Mk 51 4, 389-394

35) M O & (1960) A4 R 22, 1115

36) FFSEFIE « BUE— (1954) SRR OER BRIE
=3

37) R SEFIE (1958) K5 mimizit 60, 223-227

38) Yoshii, N. et al. (1953) Med. J. Osaka Univ., 4,
75-90

39) HIE AR (1957) QAL 19, 706

40) HHEZHF (1958) B AL TEEE 20, (7043



{J. Physiol. Soc. Japan (1961) 23, 404-416)

FTERAOYEERED ¢« FOBEHBOLEEICOWT 612.822.3

On the changes of cycles in « wave of EEG at
awake state in normal adult subjects

B @ & By (Harrori-Shunsuke) *

As the results of studies of cycles in @ wave of EEG in the awake state of normal
adult subjects through the statistic analysis (Kobayashi’s ‘“multiharmonic analysis”) of
autocorrelation curve of EEG tracings in various experimental conditions as follows, some
knowledges were obtained.

1) In most cases, the central cycles of « wave at rest with closed eyes in normal
conditions were 10-11c/s. But, 2) at heavily drunken state, those were changed to slow
a wave and the latent period of voluntary movement was remarkably delayed, though they
were not changed at light drunkenness. When the arousal stimulus was given to subjects
at drunken state, the cycles of EEG were recovered to those of normal state. 3) The
features of EEG before falling asleep were not changed through the inspectional impressions
and through the automatic band analyzer, but through the statistic analysis the cycles of
EEG were changed to slow « wave. 4) In the experiment of conditioned motor reflex by
the electric shock as UCS, at several times in reinforcement the cycles of EEG were changed
to fast a wave, at the state of extinction experiment they recovered to that of normal state,
and at the relaxed and released state after the end of experiment, they were changed to
slower a wave. 5) But, when the instruction of re-experiment with strong electric shock
was given to subjects, they changed to faster « wave again, the amplitude of plethysmogram
was shortened and GSR was lost its stability. 6) In most cases, the cycles of @ wave of
normal adults’ EEG in normal conditions were 10.3-10.5 ¢/s, those of faster « wave were
11.0-11.5 ¢/s and those of slower a wave were 9.0-9.5c/s. 7) The changes of cycles in

« wave as ahove mentioned were seemed to happen not gradually but stepwise.
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Fig. 1.

Outline of experiment apparatus.

(Note) STIM. SYST. : Stimulationg system, OS :
Oscillatrr, AMP : Amplifier, US:Dodge’s universal
stimulator, SP:Speaker, A:Ammeter, B : Battery,

R : Variable resister, IC : Induction coil, SE :
Stimulating electrodes, CP :Copper plate.
RECORD. SYST. : Recording system, ANAL. :

Analyzer, UNIV. RECORD. : Universal recorder,
GSR : Galvanic skin reflex, PLG : Plethysmogram,
EE : Electrodes for EEG, LH : Left hand, GE :
Electrode for GSR, PHT : Photo-transistor, RL:
Right leg, ME: Electrode for EMG, LL:Left leg,
CE : Electrode for ECG.
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Fig. 2.
EEG tracings, their auto-correlograms and their power spectra in the process of drunkenness.
(Note) A : Stage of light drunkenness, B : Stage of middle drunkenness, C : Stage of heavy
drunkenness. D : Power spectra between 5-15c¢/s of A and C.
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Fig. 4.

EEG Tracing and its analyzed waves through band analyzer when stimulated at the stage
of heavy drunkenness.

(Note) Arrows show the period of arousal stimulus. Each bands are as follows:dz:1-2c/s,
dy:2-4c/s, 0:4-8¢/s, a:8-13c/'s, B1:13-20c/s, B2:20-30c/s, B3:30-50c/s. Underlined
1, 2 and 3 are the statistically analyzed ranges showed in next Fig. 5
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D : Comparative figures of B and C between 5-15c/s.
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Fig. 7. EEG Tracings and power spectra under various experimental conditions in delayed
conditioned motor reflex.

(Note) A :4 th reinforcement (arrow shows the end point of CS). B:Interim between 5-6th
reinforcement. C:8th extinction. D, E:Relaxed and released state after the instruction
of the end of experiment. F:Comparison of power spectra between 5-15c/s of Fig. B, C
and E.
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Fig. 8.

Polygram in the stage of B, C and E in Fig. 7.
(Note) In each figure 1:Plethysmogram, 2 :GSR,
3:EMG and ECG, 4 : Mechanogram of conditioned
motor reflex.

Arrows in A and B show CS, numerals in round
brackets show the trial number of reinforcement
and extinction. Arrow in C shows the instruction
point of the end of experiment.

Table 1.
Pulse interval (second) of 3 subjects in the various
experimental conditions in the conditioned motor
reflex.

Experimental :
Experimer \Sub]ects YT. MS. TK

Before experiment 1.01 0.84 0.97
At reinforcement 0.87 0.70 0.81
At extinction 1.07 0.78 0.99
At the end of exp. 1.09 0.88 0.95
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EEG Tracings and power spectra at a little stable
state after the instruction of re-experiment when
subjects were relaxed after the end of experiment.
(Note) C: Comparison of power spectra of (A) (A
in this figure) and (E) (E in Fig. 7).

Polygram at the instruction of re-experiment.

(Note) Arrow shows the instruction point. 1-2 are
continuous. From upper, A :Plethysmogram, B: GSR,
C:EMG and ECG, D:Motor mechanogram. Movement
in C an D are spontaneous.
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Effects of derivatives of y-aminobutyric acid and
guanidino—acids on heart and blood vessel

[ 1 EES

(T'akAHAsHI-Hisashi) *

In the present study, the author observed the effects of various N- substituents and
esters of GABA, guanidino-acids and some related compounds on the mechanical activity
of toad’s heart. Further, the effects of methylesters of GABA on the blood vessels of rabbit’s

ear were preliminarily investigated.
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Effect of N-methyl-GABA-methylester (N-methyl-GABA-ME)
on an isolated toad’s heart. The compound was added to the
perfusing Ringer solution at the concentration of 100 ug/mi.
Time marks represent 1sec intervals in this and all the
following figures,
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Fig. 2.
Companson of the effect of N-trimethyl-GABA-methylester
on toad’s heart with that of acetylcholine.

A

Table 1.

GABA-Methylester, N-Methyl- Ginea-pig  Blood pressure Isolated toad’s
GABA-Methylester, N-Dimethyl- ileum (cat, rebbit) _ heart
GABA-Me thylester, N-Trimethyl- GABA-ME  Tonus-increase Fall Enhance

T N-Methyl- . ‘
GABA-Methylester o IS0, G AvahlefilE Tonus-increase Fall Enhance
FEOD o3 A EA IR Tk BRI R g;%ﬁﬁgl— Tonus-increase Fall No change
E L, 0 Zhe == -Tri -

w LT SEEO S h S OB LK I(\;] A’I}‘gﬁr?ﬁgyl Tonus-increase Fall " Decrease

DWFEEFFIET 5 &, FH1lEOmM i
5.
e) fm@ Methylester ED{EH
N-Methyl-GABA-Methylester ® LRG0
WiE 2 SR & & 512, N-Mehyl #£, Butyl
CECEHTAHEHCLY, Kabhi. Hb, N
Ethyl-GABA-Methylester, N-Butyl-GABA-

Methylester & 50 pg/ml CAIEEOMEHE LR
727> - 72, —75 N-Phenyl-GABA-Methylester
EH S TOOEOMEE I Uiz, 50 pg/ml X
30% RO BFEE DWW N LU . BER, OF
DEHEEI T BT 7 5 72

—%, 7~Amino--Hydroxy-Butyryl-Methyl




420 B ——r-T 3 B, 77 2 v vHEASOLE,. IETHIEH

ester 1% 50 pg/ml CHRIEEOERLRE 2D 5
7. . '
B) N-Methy!-GABA o T X FILED/ER
N-Methyl-GABA-Ethylester & 50 pg/mi T
MZEoEAL Lo &b -, Ebit, ThE
Butylester &9 2% &, —iBito.0EIp0HE O ¥

PR LD LS. Elb, N-Methyl-
GABA-Butylester -1t 5pg/ml TEE i —EH:
DEIERED s, BEYE LT, B
Z OB, AR ORBEImE, BEO
ORI VEHCRBZ &b, WECET D
RABBLL B ETh 1.

Fig. 3.

Comparison of effects of GABA, r-amino-B-hydroxy-butyric acid (GABOB) and various
esters of GABA on the same toad’s heart. Each compound was added at 50 pg/ml.

Fig. 4. Effect of N-methyl-GABA-butylester of various concentration on toad’s heart.
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Fig. 5. Effect of N-methyl-GABA-benzylester of various concentrations on toad’s heart.

W2, Benzylester ¢35 &, Table 2.
O EBEE I B e i Compounds Guinea-pig ileum Toad cardiac muscle
A = —
Wi 7e - 7=, ElH, N-Methyl- GABA-Methylester Tonus-increase Enhance
G ' N-Methyl-GABA-Methylester Tonus—increase Enhance
ABA-Benzyloster 13 5-10 g/ N_phyl GABA-Methylester ~ —— No effect
ml SO OIS B IR N-Butyl-GABA-Methylester ~ —— No effect
BEaE, 25 pg/ml T E T N-Phenyl-GABA-Methylester ~Relaxation Decrease
WO EEC. ZOWEECIRY Table 3. '
10% DT b - 72, 50 pg/ml Compounds Guinea-pig ileum Toad cardiac muscle
Tl 50-609%% DIRD & 75 » 7z N-Methyl-GABA-Methylester Tonus-increase Enhance
. e o s Tonus-increase,
L, T O OCEBEED D, N-Methyl-GABA-Ethylester Relaxation No effect
RE OB O L AT 7. N-Methyl-GABA-Butylester ~ Relaxation Transient decrease
N-Methyl-GABA-Benzylester Relaxation Decrease
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5-Hydroxytryptamine (5-HT) OB Effect of 5-hydroxy—tryptamine on toad’s heart.
5-HT &, BEOCEOBME 2 RT3 & + ; Ventriculi cordis, »; Atrium cordis,  ; Heart rate.
EEahTwsD, 22T, 5-HT oZoiicwd 5-HT HELOLEHOBEYERKL, OF
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BEOMMARD bhiz, L, LEOPHEOHE
KiciE, %D Staircase 3L 7.
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Methyl-GABA-Methylester O£l & H#IT %

&, 5-HT ofefigso 1/10-1/50 OBRET

WIT 52 & 202 FROEHRFERT S
Z &, Staircase i ® 34k Dose-effect curve 75
B THRCET LARD b wEDH T,
LB LT,
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DIflE 77 THRLEZLOTHS.
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) (Ach) .

GABA 8 X Ux 0 FEEOEBICHRT 23~

Ach#gfliciit v ik, Hobbiger®, HE&0,
EEEOCE 5T, WESLTEE0T, O
RT3, ZhE&EoWE od-Ach e OFLE
ERHET LIz,

N-Methyl- GABA -Methylester, GABA-
Methylester @ 0ERIBHEERAERE, Ach o

00T Sl

Fig. 7.

Effect of guanidinoacetic acid, 7-guanidinobutyric acid and 7-

guanidinobutyryl-methylester on toad’s heart.
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Nicotinic acid, Isonicotinic acid, Methyl-
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PEL, ZobshmzEr o GABA OmEE
BEeRiz, GABA o Methylester ©l&, 7%
DHEBNCAR Y, o &0 LSRR ST
HHNBSICE 572, Blb, GABA-Methylester,
N-Methyl-GABA -Methylester, N-Dimethyl-
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FEDIREE 238 241 458 & OF, P HEEES 24801213
ic U, 0.02-0.2 cc ORBMEEREEANL T,
TS 02k % B.5 &, GABA-Methylester,
N-Methyl-GABA-Methylester % 500 pg 1 mg
BEHEAT S &, MR OMEMEREFICAL D
18, N-Dimethyl-GABA-Methylester 1350 g
Pl k7, N-Trimethyl-GABA-Methylester i%
10pg YT oBRE@my .

fA O FUSTE I IR/ s 0T, [fil—Eds
TEWEOEHEE Lz, 2ok, 7T e~

Fig. 8. Effect of apresoline on toad’s heart.
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2. N-Methyl-GABA, N-Ethyl-GABA,
N-Butyl-GABA, N-Phenyl-GABA, N-Dime-
thyl-GABA, N-Trimethyl-GABAZDGABA
© N-BHKL 50 ug/ml TR EER R
e 5 7=,
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D, DEPHEORDED Ach BfEREZ LD L
7z.

5. N-Methyl-GABA-Methylester @i
WEEAE 12, Methyl 2% Ethyl 2, Butyl
HECTEHRT B2 L Thbi, Phenyl ETE#H
15 LH o CHEIRRICE L 2.

6. N-Methyl-GABA-Methylester O.0F
WREHALER X, Ethylester 1o T 2 B/l R
1< 7 5 72. Hic Butylester iz 3 % & fefEH
Iz a‘f%'réf\:.tc DR OWHE A T 525, Staircase
RECPRTE U, T B IicleMRiic b & - %z. Benzyl
ester T35k, Ho THRVCIEWERE2ET 3
okt

7. 5-Hydroxy-Tryptamine i GABA-Me-
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