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The effect of adrenocortical hormones on the sodium transport in frog skin

L& i

(ImAMURA-Akira) *

Effects of mineralcorticoids on the active sodium transport were studied with the short-
circuited isolated frog skin, by means of Ussing’s method.

Desoxycorticosterone—glucoside (DCG) reduces the sodium ortflux and increases the
active transporting force ENa, suggesting the direct action of mineral corticoid on Na-pump.
DCG, when applied to the medium bathing the corium surface at the concentration of 1-
10 #g/= 1, enhances the short circuit current definitely, which is nuainly attributable to the
rise in Na-influx and is not due to the fall in Na-outflux. DCG which is added into the
inside (corium side) solution, stimulates the current more effectively then that added to the
outside (epithelial side) solution. Accordingly it is supposed that there may be diffusion
barrier in epithelium to the passage of DCG into the skin and that Na-pump might be

located near corium in the frog skin.

The acticn of progesterone was not unequivocally demonstrated, while corticosterone
and hydrocortisone invariably increased the short—circuit current, though not so strongly as

DCG in the same concentration.
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Apparatus used for determining Na-flux and
short-circuit current.

K:Lucite Chamber. L:Ringer. A and A’: Agar-
Ringer bridges used for measuring skin potential.
B and B’: Agar-Ringer bridges used for applying
external E. M. F. M : Microammeter. D : Dry-
cell. W :Rheostat,
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a) Electrical equivalent circuit representing the
short—circuited frog skin. .
b) Open-circuited skin. P. D. = ENa*R>1/(R>1+ RNa)
c) Skin which is merely short-circuited at the
points Q and Q. P.D.=ENaxRsi(R"+R")/(R’
R”JRz1+RNa(R'+R” +Rz1)]

d) Skin which is short-circuited using the external
E. M. F. Ep., The condition that P. D.=0 are:
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is electronically equivalent to (a).)
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Fig. 3.
Relation between the short-circuit current and the
electric potential in the circuit. The slope of the
potential line corresponds to the current strength.
a) Under-compensation. b) Proper-compensation.
¢) Over-compensation.
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go|™¥ 13 oo __rd““—JTQ cu .
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Fig. 4.

The Effect of DCG on the short—circuited frog skin.
A, B:Normal control. C, D:DCG is added into the inside

solution (corium side) at the arrow.
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Table 1.
The values of Mi, Mo, I, ENa and KNa obtained
in the first, second and third one hour period
(average).

A Normal control
Mi Mo | I Em Ku
MA-cm? wmV | Kitomi®

Ist Lhe | 330|195 (341 | 75 | 048
2" 1k, | 323|212 [300 | 71 | 047
37t 1 pe | 247] 220|237 | 67 | 043
No. of obs, 71 9] 1 q 9
B : The effect of DCG. DCG is added into
__the inside solutionat the concentration of Ssghnl.
Ml Mol T E K
mA. em? mv | Kiton
Contvol | 231 3.33|26.1 ] 64 | 0.6l
DCG 1 [226| 247|226 67 | 050
DCG2 | 14b] — |16.8] — -
No.of obs.i 5 2 7 2 2

> oo
208 ° ‘ 5’[5 o
= o
! S
BB | 3 5 0 0100 30
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Fig. 5.

Relation between the DCG concentration and the
change in Mi, Mo, I, ENa and KNa.

Ordinate : The % change from the value in control
period.
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The effect of DCG on the short-circuit current in frog skin.
B, C, D : DCG, when applied to the inside solution

A : Normal control.

4ug/ml B AN TRE &R
LE 5pg/ml # AR TY

at the concentration of 2-12 u#g/ml, increases the short-circuit current.

E, F, G : DCG, which is added into the inside solution, stimulates the
current more effectively. than that added to the outside solution.
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Fig. 7.

The effects of DCG on the Na-fluxes.

A, B: The representative experiments measuring Na-influx. C, D: The representative

experiments measuring Na-outflux,
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The effect of DCG on the potential difference across the

frog skin,
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The effects of some adrenocortical hormones on the short-circuit current in frog skin.

A, B, C: Progesterone.

D, E, F : Corticostercne.

G, H, I : Hydrocortisone.
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DCG % 1-10 pg/ml OEE 5T BRI
influx ZMBHE & 1 5 & FEHC outflux 2AETE
TH2ERRD 6z, DCG 2BRT 02
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A B
a+a ——s —->ba
a<r b e
I
0 y M+A
M4
C
Fig. 11.

Diagram representing the relation between passive
exchange diffusion a and b, active netflux 4, influx
M + 4 and outflux M. The solutions are well mixed
in three compartments O, C and L
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Effects of derivatives of w-amino acids on evoked potentials
of the mammalian cerebral cortex

% F B #t (Kosumo-Chikao) *

In rabbits and cats, the effects of w—amino acid and its derivatives on the direct cortical
response and on the transcallosal response were investigated, as well as the characters of
receptive substance of cortical neurone.

1. GABA inhibits the initial negative spike of the direct cortical response, in paticular
completely at the concentration of 5% or more. This effect is accompanied by the appearance
of the positive wave, which has smaller amplitude and longer duration than the initial
negative spike.

2. GABA slightly increases the secondary negative wave in low concentration (i. e.
0.05~0.1%), whereas it develops late slow negative wave in high concentration and following
repetitive positive wave, which has the frequency of 10-13c/s. These GABA’s actions,
especially on the appearance of repetitive positive wave, are depressed according to the
depth of narcosis.

3. GABA has the same effects on the transcallosal response as the direct cortical spike.
The negative component is depressed, on the other hand positive component is augmented,
furthermore, late slow negative wave and following positive wave are detected after
application of GABA.

4. e-aminocaproic acid exclusively augments the secondary negative wave. Since the
initial negative spike is not affected but the latent period of secondary negative wave is
shortened, the latter wave appears almos tsimultaneously. At higher concentrations, the initial
spike is also depressed very slightly.

5. At higher concentrations, i. e. 5% e-aminocaproic acid, develops repetitive direct
cortical response by a single electrical stimulus.

6. e-aminocaproic acid effects also on the transcallosal response. Its negative component
becomes dominated, whereas the positive one is not so much affected.

7. The relations between the inhibitory or excitatory action of w—-amino acid and
amino~ or carboxyl- radical are investigated.

8. The inhibitory effect of GABA is reduced as N-methylation advances, and is perfectly
abolished by N-phenylation, N-acetylation or methylesterification.

9. The facillitatory action of e-aminocaproic acid is not affected by methylesterification.

10, The relation between the action of GABA on strychnine spike and the structural
formula of GABA’s derivatives. Tentative conclusion is that the inhibitory action of various
derivatives on the strychnine spike is parallel to their action of phase reversal in the polarity
of the potential.

BWIKEBEICORFET D o-T 2/ BThH 5
7=7 2 7 iR (GABADD) o> S B (4 )
BE < ORHF OB BT 5. Kuffler's
and Edwards® 13 GABA o#Jilfef » = o/
B2 521 U, Curtis €59 13, GABA
VEFEiv 7 » 7 20 Excitatory post-synaptic

* AR RS B
Dept. of Physiol., Tokyo Med. Collge
U364 1 A30H %))

potential % Inhibitory post-synaptic potential
LT sz L 2 FA L.

PEL, EIBES RO, AED i, GABA
SR LTt facilitatory 7efEfl %42
BT EEWHRIC LI, v

—75, PurpurafE®®, A5 JasperfZElOiDgg
BEEIDW i, KIEFE I T 5 GABA ofe[H
EHET LIz, GABA OARREE KT 3/EH
FEMET, 2T UL UERERE TR viREE
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GABA O I sk 2RO
ENRSLEBERTE VS, 00X ) IcEER
HEoWE PR CIEREZE TS 2 3o TE
ROHDHETHD. BE, TOHFELLY,
Takahashi&9 0y B L4l ©, GABA o4&
WIBERIVER AN T 5T 2 7L D ARF v
OEEEIC X VEEEN D LA, HEILL 5T
Heplcshi. o g, o Edwards
& Kuffler®, Purpura 89 2 X , T, BEICHR
Wr5xrzoni.

TR OHFTITLH 0 GABA 0Ttk s &k
L, TOXRBMBEE T 2/EREWEG»ICL,
GABA oz 2IcT 2 &3k, &
AriEEoBReBECUIRCT 3 ICh - 2.

l.® B& F &

FKREOM & L. Bk Pentobar-
bital #ix Secobarbital 4 {fH L7z . Direct
cortical-response Jx (' Transcallosal response
O PR, ik, BB ORI
1%, Chang ® IO EH U TH » 7z
Thn, BEEMNOFBEIBIRFL T, —HRiE
Artefact O b /NE L e BB ICE 72, B
TEMOIEEZ 2-3mm Th - 7. Bt
- T, Differential type #4H L iz, fREEE
P 0.5sec ThHh -7z,

AR & TR B ESREICET L 7228,
= OFHPEEHK 2x2mm OFHNIC X B A, [EEE
WEEHETTA2hICE 0

AL WE T4 T, REHROLZDICERL
RHDTh - 2. WEOMRCH T, jBHE

RO A B E .,

I.® & & &

1. GABA ¢ Direct cortical response
CXTDHE

GABA @ Direct cortical response (<%
HEER v T, Purpura £899 ORI b
5%, FEOWRICEIREO G1rL 00T, §f
MR BERT - T, BEEORELE O R T

7.
FlEREMRE Y 2mm OREER CENEE L
FRERL, MEREEZRECRESLLTELL,
Chang!®7%, LI Lz, ETEMICE
TP D R 15 msec O BRI FLERE 11
5. flgkwahd 5 &, 2 Chang O T8 Initial
negative spike ZREICKRE (- THL. *
LT, HilgzEICHBRLTD, BRRZTOKRES
FEAL RE, K& LBy, Initial nega-
tive spike IZ#E\v T, b - &HifE DB\ Secon-
dary negative wave 2359 5. Initial nega-
tive spike & Secondary negative wave OF5]
CREEBEO SHABD 6N D, 2 OEHER
PHEOSHEEh D THERES LH 22, FKIC
BARPHCHERDHCEELH 5 2.

EC, WMHhE ORELY 7 2 T Initial
negative spike & Secondary negative wave
EELSHE, TOWRTICNT S GABA 0
BRWET L.

GABA % Ui /Bl & & % &,0.01-0.1%
HrORIEEE O A1k, Initial negative spike
OHPFIA 2 & AL S A5, Secondary negative
wave EEAIRMBAARE LY, T ORDICHE
GABA iz facilitatory #{Ef8% 52 2454
baEoCEbLEd. wTFhic L T b Initial
negative spike 1= B % 2 & U0,
Secondary negative wave (CiEE U7\,

GABA O#EE M 05% Ll iz % &, Initial
negative spike & 58 &L L. 2L T,
Initial negative spike ®{% Y ¢, EEEIEO W
AR L7, Z OB EdETE Initial nega-
tive spike DIEMH X Vs <, HEEZEC. 2
DI, P o <Y LeREEH: O ER
7.

 oFEEENE Pupura® 2k - T O
511, Late slow negative wave &Iz b
o, Zi & Secondary negative wave & @D
BEGR i T BATEIC Bk 720 o 7273, REREAY
1213, Late slow negative wave @ HERAHH &
721z Secondary negative wave ORI E
BREA L VBVIBE L, b VELRVEELD
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572, PEL, Late slow negative wave O B Z @ Late slow negative wave Iz~ C,
BBRBEIECOHLOALEZEVLIDTH - 2. FAEd 2E2mBHE0BNEENHBLE. o

Fig. 1.
Effect of GABA on the direct cortical response of cat. Two cats were used. Unless otherwise
described, time marks represent 10 msec. intervals and calibration is 0.5mV in this and
all the following figures.

Fig. 2.
Effect of GABA on the direct cortical response of rabbit. Repetitive positive waves were
recorded by slow sweeps.
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$H, B EM OB R O S T
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2. GABA ¢ Transcallosalresponse [C
WY e

— (BRI & il U, s o B oSS
T AT, LIRSS N 5B Bk, Corpus
callosum # 7 L TEHEELDHLDROT,
Callosal response L1 Transcallosal response
LrEnhTed

Transcallosal response (&, ZEEIFHIN &
FAUICHE CREREE b e S GABA
Transcallosal response (25 L T, {RiEHICH
<, B0l AUz, 05% DLEOREE
T, BanEEomEo s 6T, Bk
DR, FEEEENS Y bz T OB
BT, o <0 LsEEENs R L.
= @ Late slow negative wave X, W6 a4,
GABA ofeMuicionivs

LRELLZLODE ) ThH- T2

Z @ Late slow negative wave IZ#c\ T,
B DS EES AN R U . 2 O R
PRI BRER OF IR i A Ui

#3 Xix GABA @ Transcallosal response
T AER &R T

3. 73/ Hh7OvED DRirect cortical
response [CX T D E

Purpura Z891013 Direct cortical
P

negative wave

response
ST BT 2 N7 vEOREEHE LT
VBD, BEOHHLE ER AR KEL Ty .
By, -7 2/ 7w vEEE, Direct cortical
response @ Initial negative spike ¥R %
3O TR <, Secondary negative wave # 4

WHRT52DTH 5.
responseli LB 9 iR - o
T g,

1 £ » Direct cortical
SEorc L

L B ROV DR RO 327

Fig. 3.
Effect of GABA on the transcallosal response of
rabbit.

£ 4 X1z Direct cortical response | ‘ig““g” 5
~:75/ﬁ7u7m@$*%ﬁukut?
LT 5, Bl e, flEi g iBaic &3 %BImtlal
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. BRI ek & Ve R IC b Secondary negative
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KO W HT, EHOEREIEL, BTk,
Initial negative spike QAP 4T 5.

I (5%) © =T £ a7 w vERE/ER
L=geicix, 1 {jmﬂ%%ﬁ
response H 2 U 728 ]X BT P ERRE <, =
ORET AFIE, -~ Initial negative spike

Direct cortical
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4. Transcallosal response [C33 3 =
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=7 2 7 B 7w vERO Transcallosal response
AT AERE, EEBERTCEEE S
T, REREEOEREET2HThH 5. EH
iR IR T 0%, R bERT 5.
o, REREREZERE 2L TERTSZ L
b o7

9. o-T I VBOXBEECHTBERE
WIS DT I/ EEHNVEFVEOBER

w-7 3 7 EEF, Glycine ik GABA #ED{e
BAE@» ohis - 28, f-alanine (€ ITERE
wir b, GABA HEO{EAE A LD bRz, P
L, c-alaninelc i 2 9 E IR e o 72, B
aminoisobutyric acid ®4EfH L f-alanine & %
FVELr S .

GABA XY LHEEHOE -7 I /R

27

&, 55 GABA HROERR S 5 LFBbh T
LD, BAOEE TS E ) HEAERFR
Bieh o iz,

TDX 5T, w-T 2 EBEE O 2 KN
FEECHEZ 20T, MT57 3 7L prn
FAOFEEERAOBREMRTT L.

GABAOD WV Bx oA OFE VT, Tha~—
MLl 4T 278 —n, ik, N-xF
N—A4-T 2 /78 7 ~n, ROGABA®OT 2 /
ZE% %k o BB 1%, Direc tcortical response,
Transcallosal response (53 24Ef234 <5
LR S _

Es, gikofefiz s 6524 b, -7 3 /@
KHREOLOT, 2oz & 52EalF
BT S, DR SEOGEL, WHOE
Hch s, ZoMEEc X THHIZIE» S, B
KW THN, BENDHRCSET 2 0 Th

.

Fig. 4.
Effect of e~aminocaproic acid on the direct cortical response of cat. Numerals on the left
side of each figure indicate stimulus intensity in arbitrary units. Numerals on the right
.side indicate time after application. Records in the left column were taken before the
application as controls. Others were recorded after application of 5% e-amino~caproic acid.
The upper tracing in each figure was recorded by fast sweep and the lower tracing by
slow sweep.
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Fig. 5
Antagonism between the action of ¢—aminocaproic acid and GABA. Rabbit a—control, b-1 min
40 sec, after the application of 6x 10713/ EACA, ¢ and d-respectively 1 min 20sec and
2 min after 8 x 1071 3/ EACA, e-5 min after washing with fresh Ringer, f, g and h-1, 2.5 and
3min aftr the application of 1x107! M GABA. Chemicals were applied topically to the

sensorimotor area. Upper tracings were recorded on the sensorimotor and lower tracings
on the occipital area. Upward deflexion is negative and horizontal bar represents 1 sec.
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N-Trimethyl-GABA iz i3# 5 Direct cortical
response, Transcallosal-responseiz 3 % #4l
TIEFE EFDME L 7 » 7. I, N-Acetyl-GABA,
N-Phenyl-GABAz & HMHER TR b iLis
-7z (887 K&H)

B9 0 Z & <, Strychnines-pike 25§ L T
GABA @gRitodiErET 5. T, 20
Strychnines-pike @ Phase-reversal # 2427 %

PEF OB & & BL7 . N-Methyl-GABA 2 1% 3,
* Phase-reversal YEIEE D 51 5%, N-Dime-
thyl-GABA iz 13313 Phase-reversal #2471 %
YEF2 5 Y, N-Trimethyl-GABA, N-Acetyl-
GABA, N-Phenyl-GABA =%, # ol
mir otz (8 8 MR

1. GABA -Methylester, -7 3 / 71
VEAFLIZATI

GABA o Direct cortical response &1,
Transcallosal response OFEEFEN: R
IR, = AT fbic X - T L.

+5r

-0t
Fig. 6.
Relation betweene ffects on the cerebral cortex
and dipole moments of w-aminoacids, ordinate—
excitatory (+) and inhibitory (—) power (arbitrary
scale) ; Abscissa—carbon atom numbers between
carboxyl and amino-group.

KBTS o-7 3 RO FOHEEDER

Bz 3, GABA-Methylester izt = Ol
VERE & 7ads 5 2. A, Strychnine-spike @
Phase-reversal (R & ks b iz,

—F, =T 2 N7 w VRO LEBEENIC
N 1Mz, Methylester k&7 Thoae
BRI Tz,

) Fig. 7.
Effect of GABA-derivatives on the transcallosal

response of cat. The left column : from top to
bottom-control, control, 1min and 2min after
0.5% N-methyl-GABA, 1 min after 1 % N-methyl-
GABA, 2min and 4min after washing with fresh
Ringer. The right column : control, 1min after
1% N-trimethyl-GABA, 1.5 min after washing with
fresh Ringer, after 1% GABA-methylester, after
10% GABA-methylester and 4.3 min after washing
with fresh Ringer.
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a)

b)
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my
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Fig. 8.

Effect of GABA-derivatives on strychnine spike
Rabbit.

a) strychnine-spike after 0.5% strychnine nitrate,
b) after 0.5% strychnine nitrate and 1% GABA-
methylester, ¢) after 0.5% strychnine nitrate and
19 N-methyl-GABA. Upper tracings were recorded
on the area postcentralis lower.

Table 1.
Relative
Name of phase-
compounds Structure reversal
‘ action
N-CHa~CHe-CHa~
GABA \ 2~CHo-CH-COOH "
He :
N-Methyl- CHs-N-CHz-CHe-CHe-COOH
GABA H ++
N-Dimethy] CHs-N-CHz-CHe-CH-COOH. |
-GABA CHs
N- c
Trimethyl- SH> N-CHy-CHy-CHs-COOH  —
GABA 8 CHs

N-Acetyl- CHsCO-N-CHe-CHs-CHo-COOH
GABA H

GABA- N-CHo-CHs-CH~-COOH
Methylester I—II=_>

#5 13213 GABA FHFE{R D Strychnine-spike
w3 % Phase-reversal /£ OB % g L
REBROBRIETH 5.

. = =

GABA 239 ) ¥ = ORI R L TP
SWeR & RT 2 &3, Edwords & Kufflerd i
Lo THEREE . X, BRAKCHERD S
23, Curtis® ORI I EElE T » 7 2
LT HEEM vy 7 ACH LT LI
lERT .

KRIN BE 3 B 0 R R MG 7 iS5 & U
Tw307T, HEgkic X 3EBbLER T, Kbk
T 2 RO OFEICH LT LT x ORISR
H & h Tv 5. Direct cortical response® Initial
negative spike (=S L T%, Z#4> Dendritic
potential &3 % % @, Post-synaptic potential
LT AL0NH 5. BEL, Jasperl® 1 EFRL T
B 54 <, Initial negatives pike # Post-syna-
ptic potential &4 T < ML . FHEIX
GABA o#pfifef ik Dendrites 38 XU, Cell
soma 2T 5 b 0 & 5. Phase reversal iz
BT, TIZTHBLRVIERTD.

%t - T, Apical dendritesDFEIE 1« 13 GABA
DREMENFETHLOLEILLND. IO
SEME CREET 5T,

1) WSS A7 2 7L IV EX vEOFE

2) Wid oY GABA OB&EM

3) Methylestes {LC/efix k5
#Ep - bh b, Anodic subsite & Cathodic
subsite S —EOIREECHEET AEL bR D.

N® Methyl {biz GABA ot a K
L, Phenyl {fkidiFd, Acetyl {kix neutralize
THET, Thic X VEROELCES ERT
wRE5EE, IHREEOMELER L
b Ths o2, GABA »ZHWE L
43 3izix, Dipole distance o4&z FvE OB
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GABA LV 2 oREEOEVT I/ 07
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— R THBELE 2 TH B,

Edwards & Kuffler® iz ki id, ZORIE¥
U &= ORI L ik, B TEED
HEER 2 RIOHRLOEN S, EFOERE
RMEW) O KRB ICFE O b0 LRbhid
B7s\. Purpura #9910 13, /NINEE K L
TikeT 3/ 7w YERIEEEAY RE 2
BHBERE L Tv 5. Purpura Z0910 3, 7
2 r 7 vEEROEREHLEEY Ty 7 A OH]
fliczsbo ez Lk,

Oz X 1uiE, Direct cortical response
@ Initial negative spike =5 LU T, GABA &
WONHEREZ R T 58, T I/ n v
FBRO TRE O & RT O R TH B8,
Secondary negative wave l2s§ L Tix GABA
O facilitatory /B D TEREEIC LR
bk Diz, &7 3 /87w vEEOERE,»
720 BR .

R0 pRifid &, Purpura 28 o ks >
y 720z X B &R ORER, AEMNICE
Z2%. PFL, EEHE R, TRt LT
Secondary negative wave I Intracortical
neurones @ Activity O{EAEINILDTH
D, THREEN: T » T ALk » 7
ADEEDOBE TH AT L1, BECRCOT
H5HI.

w-T I 7RI EMUWER Ly & 5 —
TR ST b T hE, £ LT, BiflizeRic
RTE, ThUrERE TyivyZ L8R
ThBH. WAEERY T v 7 2k GABA T X Vi
B, dhbfe v 7 A0JI X Y E v Dipole
distance # T3 -7 2 JERIC X 5> TX Dk
Ml END LD EBLDINETHS.

KB HIIE S v 7 » 7 2 D% 51 8 13,
Purpura 0RO & TiE, T3 /e p

ARF VEOIHEHO X VB -T2 JERIC L
VEUET, T REHEHEER S bORFER
Ehtveiv. By, BHEOT I ) h T ny
BBOAF L= ATANR, ZORBOIERICAES
Ll ER D BB LT UL Dipole DFAEE
PHEE URVEERTERLZD. TO2HAT

Dendrites i8Ry > » 7 2 OREWE &
KREHEEORRBLOEmbhEEbisv. 2
5% 5 HloE v Tt Strychnine #* © i © ff
28, Excitants O{ER OO %17 - 72 R B
DT, BIiHLHbNDTHAI .

V. & &

KR, 5O KB © Direct cortical response
R Transcallosal response (25§39 % -7 2
JEEB X O OFEROEREHEF L, KK
B . —u YOREYWEOWEEMA D ERA
7=

1) GABA & Direct cortical response @
Tnitial negative spike #HEI L, 0.5% LIET
EEEsc I L. = o Spike ok, B
o HIRE LS . = OB Initial nega-
tive spike X ViRME/NT, FETEEV.

2) GABA & (0.05-0.1%) T, Secon-
dary negative wave OEEOHEKRKEAEL .
EiapE iz Late slow negative wave % J64:
F L, Thiclie T, REHROBMHE R
10-13cps) BB L. Zh b OER, FHcX
AR O BRI, AR 25 LD 6
Nz lz.

3) GABA 13 Transcallosal response @
Rty 24P U 72 . BRIy ORISR L
HifR i3 2L U 7= . Transcallosal response i %
GABA ®»fgfl < Late slow negative wave
DL, Fhickiv CHMEREARE L CHER L
7z

4) 7T 3 7 7wz, Direct cortical
response @ Secondary negative wave % R
(i 8k U 7= . Initial negative spike 13 E&:
#k¥ 52 &7z <, Secondary negative wave
OEFEENERET A 720ic, )t Initial spike
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5) BEIEE (5%) © T I AT v vRE
VR Uz Rid, Bi—Rskic & Y )AL 7= Direct
cortical responses 24U 7. BEE O 7 3
J B 7w vEgic & Y Initial spike (& TEE
DO E 2T 2.

6) Transcallosal response {Ze-7 3/ BT
v VERIC XV, BRMRSEEAE T e,
etk AR E R L.

7) o-7 2 7RO, BEERET I /&
L, BAEF VAL OEBOBREHE L.

8) GABA o¥MfifEfix, N-Methylation
OETeBIETS L7-. %7, N-Phenylation, N-
Acetylation 12 X V5L EELE.

9) GABA o#Ifl{eH X Methylester {kic
VWL LR, T 28T e vROEEE
iz Methylester fhic & VB8 20 e 5
7z

10) GABA o Strychnine-spike 12549 %
Phase-reversal /g & & OBREMHET L 72,
HFRENCST 5 GABA-FEAEOEINER &
Strychnine-spike 2343 % Phase-reversal {%
oS offic 3 SETERARD b,
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On the formatipns of the conditioned motor reflexes in normal
and feeble-minded children by the verbal reinforcement
method and the preliminary verbal instruction method

b /N By # (MaTtsuNo-Yutaka) *

In this study, two experiments were conducted to find out the differences between
normal children and feeble-minded children and adolescents in the formations of conditioned
motor reflexes by the verbal reinforcement method and the preliminary verbal instruction
method.

Experiment | . By the verbal reinforcement method, the formations of conditioned motor
reflexes were studied under the following three different experimental conditions : the
differentiation on the color of lights (red lights were positive stimuli ; green inhibitory), the
differentiation on the duration of lights being on (long durations were positive ; short inhibitory)
and the order of the presentation of lights {the third lights were positive and the first and
the second were inhibitory). 10 feeble-minded children were subjected to the investigetion
as the experimental group and 10 normal children as the control group. The results were
as follows :

1) In the feeble-minded group, the conditioned motor reflexes by the differentiation
on the color of the lights were formed in all the subjects, and on the duration in eight
subjects, but on the order of the presentation in only five subjects.

In the nomal group, the conditioned motor reflexes by the differentiation on the color,
the duration and the order were formed more quickly and firmly in all the subjects than
in the feeble-minded children.

2) In the feeble-minded group, it was difficult for all subjects to make a right verbal
report of their responses except of the differentiation on the color even when they could
raspond correctly. Some of them could not make a right verbal report, but in some cases
they were able to report adequately on their responses by increasing the number of reinforcements.

In the normal group, all subjects could report.

Experiment [. By the preliminary verbal instruction method, the formations of condi-
tioned motor reflexes were studied under the above-mentioned three experimental conditions.
9 feeble-minded adolescents were subjected to the investigation as the experimental group
and 7 normal children as the control group. The results were as follows :

1) In the feeble-minded group, the reflexes by the differentiation on the color were
easily formed in all the subjects, the reflexes by the differentiation on the order were formed
in 6 subjects, and the reflexes by the differentiation on the duration were formed in only
4 subjects with the initial instruction.

In the normal group, the reflexes by the three kinds of differentiation were formed
correctly without the reiteration of the instruction.

2) In the feeble-minded group, some subjects could not form any correct differentiation
on the order and the duration though they were retaining the preliminary verbal instruction.
But, in this case, the addition of verbal reinforcement or other means led to the correct
differential responses. :

3) By recording GSR, the following results were found out : In the feeble-minded group,
GSR was scarcely observed to the non-signalized stimuli and the signalized stimuli.

In the normal group, GSR to the non-signalized stimuli appeared and then disappeared,
and after the preliminary verbal instruction it came to recover according to the instruction
and disappeared again with the repetition of the stimuli.
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Fig. 1. Situation of experiment.
Note : a. Polygraph. b. Small lamp (for a conditioned
stimulus). c. Battery (for a small lamp). d. Switch.

e. Screen. f. Cover. g. Small balloon to record motor
response). h. Small balloon to rccord verbal reinfor-
Obs.

cement. Sub. Subject.

Observer.

Ex. Experimentalist.

Fig. 2. Polygraph.

Note : 1. Recording paper. 2. Switch to change paper
speed. 3. Marker to record verbal reinforcement.
4. Marker to record conditioned stimulus. 5. Marker
to record motor response. 6. Motor-switch to move
recording paper. 7. Small balloon to record motor
response. 8. Small balloon to record verbal reinfor-
cement. 9. Electric-source cord.
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Table 1. Subjects.

Number Mean

Subjects of lgflzntal Shé-onological
persons range 2 g
Experi- .
Feeble- M. 6:10 10:6
mental 10 .07 - .8-12:
group minded R. (6:0-7:4) (8:8-12:2)
o
3 M. 7:3 6:9
£(= M. group 5 R (5.10-7:10) (6:6-7:3)
%15
\Z M. 10:7 10:5
§ Ceow 5 Rl (10:6-10:10) (10:0-10:7)
3
6
A g
2 “
1 | | 1
2 4 7 10 ®
3
6
B 4
2
I |
1 2 7
8
6
c 4

e

2 3~4 6~8

12~14 25~27 @

Fig. 3.
The period of the first appearance of “adequate response”.
Note : A : Differentiation on the color. B : Differentiation
C : Differentiation on the order.
Ordinate :

on the duration.
Abscissa : The number of conditioned stimuli.
The number of persons.

B : Feeble-minded children.
@® : Children who conld not form conditioned motrr”

[T} : Normal children.

eflex.
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“adequate response”. and its stable appearances.

Note : Abscissa : The number of condltloned stimuli presented

between the first appearances of “adequate response”

stable appearances. Ordinate: The number of persons. Other

notations are as notations of Fig. 3.

c 6 ULETHAEPPALPICEN T 5.
q J
2
dda / / [/
4 7 ~(0 ~15 %~21 @ X% |
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Differentiation on the duration (feeble-minded).
Note : Subject;S. Y., 11 years. L : Long light,
S: Short light.
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Differentiation on the order (feeble-minded).
Note : Subject; S. Y., 11 years.
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Inadequate responses in the differentiation on the
order.
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Conditions of presentations of stimuli (Differentiation on

the color).

Note : 1) 2) 3) : Basic experiment. 4): Altering experiment (In
this experiment, the positive stimuli of the basic experiment
was altered for the inhibitory stimuli and vice versa.
+ : Positive stimulus ;

Red stimulus. G :Green stimulus.
— : Inhibitory.

In 1) and 2) stages, the positive stimuli and inhibitory

stimuli are given 10 times respectively.
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Conditions of presentations of stimuli (Differentiation on the
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30 | TC L5 S¢CC
\f—'\z mv
i T C 005 SeC
1. SOO‘HV
(- -
32 33

—Hr -
36 3%

6 SEC.

Fig. 27.

Differentiation on the order (normal).
Note : Subject ; Y. H., 9.5 years.



356 BB —IEW R & RT3 5 BRI AR DT

WREBHIRE 2. BERcEer ~
2 217 —2) OFFeeTtdH L GSR 3%
FELrvo, FERTEA&r —2 (195 ~

A) THEEL, FOEIFLEL OB 10EO
BOEWECTIEWE L b » 2. EEROFI
Fig. 25, a ic, ®#'Roflix Fig. 25, b & Fig.

G R &
—27 +26 ~% | T.c 155ec
a 2mv
TC.0.05 S€C
" 500 pv
R, G R,
-1 +1 -2
b %
R, G R
-5 +5 -¢
c
& SEC
Fig. 28.
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Differentiation on the color (feeble-minded).
Note : Subject ; K. M., 14.5 years,
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Differentiation on the order (feeble-minded).
Note : Subject ; K. M., 17.5 years.
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Supplement. 1.

First appearance of “adequate response”.
P

A B
Sub. \\ o 2 4 Sub. \\ No- 1 2
M 2 2 M o 5
c 4 1 c 2 3
C
Sub, \\ No. 4 7 8 12 25 27
c 2 1 1 1

Discrepancies between the first appearance of the “adequate response”

and its stable appearance.

A B
Sub. \ N o 2 Sub. \ Ne- o 3 6
M 4 M 4 1
c 4 1 c 4 1
c

Sub. \ o 0

M 5

C 5

Note : A : Differentiation on the color.
B : Differentiation on the duration.
C : Differentiation on the order.
The figures of these tables show the number of persons.
No : Number of presentation of positive stimulus.
Sub : Groups of subjects.
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Supplement. 2.

Inadequate responses at reinforcement stage.

TEF VR &R 8 R 35 1 2 BB A PRI 3t o TUL,

SS

Short of stimulus.

A B
\  WPS. AP RP AP RP NOR
Sub. \SS. \\*\_ —~ —— A, — ~_ ————
NOR. 0 1 1 0 0o 1 2 0 1 SS 0 2
+ 5 5 4 1 5 + 3
M
- 4 1 5 5 5 — 4 1
+ 5 5 5 5 + 5
C
— 2 3 4 1 1 3 1 4 1 - 3 1
Inadequate responses at non-reinforcement stage.
A B
WPS. RP CP CP RP RP Cp cp RP
Sub. \ss. ~_ — —— —— —_
NOR. 0 0 0 1 0 o 1 7 0 0 1 2 0 0
+ 5 5 5 5 5 ‘5 5
M
— 5 4 1 5 2 2 1 4 1 5 1
+ 5 b 5 5 5 5 5
C
— 5 5 5 4 1 4 1 5 3
Note : WPS : Ways of presentation of stimulus.
AP : Alternate presentation.
RP : Random presentation.
CP : Continual presentation.
NOR : Number of inadequate response.
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WAL E R Mo e X, SREIITIX100-500
LE % 10-80 Z3fHIINE LCHR#l o 2 B B
L, FORMTINEDOKRE Sk X OINFERHE D
KEWEKE L, IV molura F7ciX
blasturae ¥ T F Ol ET D L, pluteus ¥
i Uicns 2 &, Bl —iE I &R 2L
Tt 1 — 4 A 1 — 8 A ik 2 — 8 fifiis &
X - CTlEha iy iEh s o & & EFIT
M, DNA ZomrbyHiH L.

IR, ORSTREIRE W EAKIEC X - T,
DM Bd T - Fo & & ks L.

2. WEEE (MRS 1 A4:30)

HESBICRIZTSKEDORE
Blco T

v = OFREINO 515 BRI 300 kg/cm® D
|nJ/J\ A 1040 &%, BT 5 &, 24l

BRI 4 Ml ~ETT A, Lnd, 4
wmmﬁféifom Jix, EHOb D LENG
V. Z DRI a2 #ifa e E R 4 i
WAHETT 2 S S EL 4 B S O faFTie, #%
BIMENrOFH I EEZ 250 EBbh 5.

% 2T Phenol % T, BB GHE RS
% RNA fraction DA A58 L, WORCEEBEE
SeHid v T DNA SHURITEINC & - TInfal /e %
R T TSRS L.

2B ORED B LT, ¢ RNA-ADIZ 7237
# R, JEAR - © RNA-fraction 2345 & &
5 FL A E IR ER TR S O AUREE i S8
£\, ¢ RNA-B/y RNA Offlivk, MfusZhps
L, EVEE OR &I RT 5. Codir,
SRBIDBG AL TR ¢ RNA-B 238\ & K 5 432

DG OF BRI 7 SRS T 5 O TR &
Bbhs. T, MED, BUXERER Z © fraction
PEMT AL, AMEoRE D Anlage 13 C
@ RNA fraction K KELEHEINTBERD
HAKS.

Wwic, DNA S ST o2, It
ATt DNA &0 lag phase 12
HHMES, HMOARERD RS S. LRIFFC
DNA &G LTW5B, EFOENOTT

(V) BBO%
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logarithmic growth phase A 5EICiX, EEH
EJIE DNA GREIE LTWb &85,
N, —EREIMELCERETS &, 2BUICDNA
ERWIEA LY, EEMIEO DNA & (&5 4n
FEME) X hE LA DNA ExH - iifligs
Hbh, FOEILELE 8n 4L EERS.
IE R I E R Lo ilant, BRIER,
[ & LI TE R RIS S RER, ZoRRK
%\~ DNA B4 - ofifasiBiih, 8 RNA-BD
AW MTIobh 5 HFIRA S L HADORMET
ZWEBERS.

3. EHEF (MIUKRE 1 £H)
Aspergillus ory:ae OERFRFCRIZTE
KEDORE

» CRAT RO AR RIETEKEDE
AT B ORI D, Aspergillus oryzae D
TR RIS TE K E OB O\ TEERE
BhTlrotc. THERE LTHEHLOREE, pH,
BEASOEEREN LickE, FFEWHE pH L
LTt pH 3-10 oAEIEI b, BEEBERET
Wb LEEESTIE3ABEORTFARIFELSE
FRBHAT Ao L AEEIN, ChELGEERER
CANEKEABRERZ T . IRkmAkEs
LTi% 10 kg/em? 25 1,600 kg/em?® 22 fFH L
fo. FOFEE, 1,600 kg/cm?, 1FFRHIAED S D
T FOHBDOEEET control L, KHIAY7cE
s Bn, 100% ORFRCETIENRDDL
h, HEEEN B K FEALIE T control X b FEZF
BIE L B a b RD bR,
FrRAABACTRIMSERS R TLRET
OFEFTEC X b BFMR ST 55 biET
DRFEE L EL A SEOERRTLE
DT FETHA.

4. EHREFB - =EER @EEAHE14H)
BABSEOBREFHCOIT
KRR O\ T, % DE RSSO
M YZEEY DA EER AT L, RO R 5.
KEYBREEROERAETEEUTRZNC X b
2 LGRERT. BTHAR T HEIR L HodT
Fb5 L, RTHHRLIIFFELTRT 7 R L 0% 4
FRELE <, FR1IBERZNITRNTNS.
FRTSEEL 1 Boh TR, FROKEH

&= #H o 365

LRET 9 BFEM e oW T . MBS
PRI R (%) IS B O S RN IET
BB O MK IR OB H3ED b
R, MRS EE O DRI AT oD,
B oMMRRD bR 5. RLURHRCEEHTX
I IR BB 23RS B, XFEH B RRE D
LA 9 B O TR, BT & AR R
(%) DEFHADIRL, SHROFEROEARIIEZ
ELTRAEYTHAHEELDRS.

5. E$BHE - AR (HEERE 1 4EE)

BEABSHUEBICRIFYT SH EBEOXEIC
2T

RERIBIR AR OE R ES RTINS
SH #&%#| (HgCl, PCMB) O E/EH %55
FZEMRARUILE (%) X OBEL, KOBELE
7.

Bl SH ZPEEHNT AR TR S M0 B k%
SEOFER RO F ORI (R, SH) ZRcHr
WogmrERCHET ORI L, BEHox
hiesd LT e BEEAERIES v, XETH
BB Fug $EER R, Cysteine i ATP
ORI X > THi hEMEh 5.

LB SH AEEERE, - oMiosait
SEVTSTT B R R EANC X HREEER LA —
HLTWBHE Emb, SH EEEREELT, &
BERICRWTEE R HE LR SH R OEEC
HES LD EHEIhS.

6. =& - KHET - REFHB FEEKE2
HE1E)
TSEVEBEREROBRLAMMEC LHEBRLOEE
#FERIEDT
R D-7 3 BELEEENSMET, Lad
KECHER, HRbEhsLoKich, T0X5
HHFEERE AW, SMEOBR Y RECHE
L3 ABEsEDE S X Sl o . AREERIG
e T BRI AT OREPEEL IS X
Srigh, TOFEDTFRS NI VED BT
B, RETHOELLWHRTHD. HAXD-
73 BEBRLEEY Y T ¢ VRO e F AL LT
WD TV B A, A[EE Trypsin, Streptoco-
ccus griseus 7» 5 Proteinase (B}iF#L Pronase)
LOKMEREHAEFEL LT, ThbexTs
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BERI AT OEHREL Y, WEEREBERA
WL OB X OBERIER: & oBIEMEI DL
TR RINA . £ OMEE Trypsin iz Xk % j{L¢
RERTCAEL BB SR h 2R CBERIE
HIZ80% AT 5. L LAEERETHS FAD
{Flavin adenine dinucleotide) D ¥RIMIELE 7= AT
SHERELRL, Trypsin 2 L - THEE 27
V. UL Lsih FAD 0B TRETCIIEEE A
WX fEEX 5. —75 Pronase D41 FAD
DFAET THTES, BREED 3HRT20%
CHEADTH. XGRogEtioh T, KEEOH
FHAEED 1D THB 465mpe 2B 490 me. IThs

BT OEAE 2D LISHEIS Tz LA EFAD

AR WG EHEAE S . - 04X ok
1% Trypsin CTH W% 1-BER 7 Ak FAD
FMAIHECSEEShie., D EoERER X
D THBESE L BRI AAE L E OB R EERIEE
CBE L TEERLINZ .

]. BE - BHEE.SULE (BRKE?2
A7)

i OB bR S

H=EBNT, MO E DY v DEADIR
BEHE L. TORBIKRDL5THS.

1. OiED SEIBK D H 7 3 TRk 2 FASE 3
BEY VADROMIREEL LS.

2. DEXEOWERLREDOE T L, LY
ERNTER LN D, FORBRELEINTS &
Y v DR OMAEEEILAVES . ¥, DERR
S+ UCEBKTA-ODBEA © WEOZREEML TS
FELUOHENES. Lil, LDEOZRDHEDH
I X - TR Y v AR EGAE bR
Teuo.

3. ko KEH S EA O %ERR R OK
ELTED, ZRRBRMRITES L.

4. BY v LR OMR X 0 FHE Liond
HEBIZMEOERE O IN X b K EE

CHHEELERETS.

5. IMK:OIRDOUEDTT & Hi Adrenalin, Veratrine
R R ST S NERIOBA LELO ) vl
B RS I A I ks 2 5.

6. U EDKRL D, MKLEL DY vl
NOFRHEIHINTFET S LB b L.
LT HEZ DR OFER R EEROZERNA

= B

FEotEhns\ % Veratrine, Adrenalin 2 X - T
BB IEBENCHE IR, oo hEEN
UAEMZ L ROB E LT Y v D>
b, TORRERELIHTAHBREREL 0T
HBLELZLND.

8. JREBRR W FE (LPEKRSE24£H)

#Y /b0 Electrogram [C DT

EAD L7 ~<lE, BEY vl b, #NE
18, BERHERR X OARBROERE M X b
Electrogram #*3EHI L, 2. 3 o [ @7 %R
DEEERF L.

1. MBENEZOTEE, i F— 28k,
OO ER O E FHE AR - 738 & HX
BUHR S . AR, FECHEBIR - 215
Razs, 2o, ERTEAMCEFILTH50
AT B AT E LN, HMROMEN D&
FEOETHEON TR L, F—Hfmcivwt, e
NEMOEBOENRDH LD EEBbIS.

2. BHEBAIE—EEAESHE <, 10-60 mV (4
B2 A) RS Lichy, BEOH AKX
Ll oRE, BNEBROLHE (B TS
EEL, —5 504+8mV Offi x5k, = OO
B)EALIT 40mV TH-T, B8 Overshoot i1 H
HhF, HEEE 200250 msec THoTe. {HLC
nL OB ECEIEEN, ROEESEMOLEY,
NEFEE LTRTELL BN, BekkidyE
T5.

3. st (=) FBHEC X 5 Electrogram %,
BUFEEALOTEERS, B Ihizd Db LTHE
T5 &, HEMEBEREE L LT, EROMERE
AT AENTE S, Nicotine, d-Tubocura-
rine, Acetylcholine, Atropine, etc. DfEF L v,
D VoL, EADTR ST BFHFPRL v 1 v
SAABRSZTHE L, M#8T cholinergic Th
HEBbhb.

4. REBHCES T, EEELOFENE
BT AE RO i, F ORI oW
TRRECERTHEHTHS.

9. FEF=R- 8 FKE CGREALHE)
FEEHOMRIECEYT IHMRE
TEEBCET 5P, AR L ViTich

n, BARDMEND D, BIFFEIRITERR
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DFEEIPELE L, 40-60 Bic 1 EORAEE
BIEESEE) 2 b 5 E R D, PRI TEE
x4 5 Ergotoxine KXUF Atropine O E%
WAL, ol SR O RISE R
FKRINBHFERDTD. HMTEESLRE
ROV PR T EE BN LEi»BatR D
HhDEHEE L.

# < T HEEIENER, A3 25-3.0kg OFXTEM
W, EGOURE -~/ A— 2ECK > TFEEE
2R L, WrERERRICHROINE fEme
7.

1) EMEOHE
1. (TR K A R R OV AR B P —
Al mE T 254, EfE 01-1V) T
B OIGEIER, R (2-4V) TRIHIER,
Ehlsk (8-30 V) TRREERAEECH bh
5.

2. TRIPIEEAERE, WK E R —
PR A RIS B, (ERB T O ]
e, ARRIBCCIR RN, AT
EER BHNIS.

2) Ergotoxine # 5 D%&

T PR A W@UV\]H@M&‘QBWM&-‘@UR&%M
AR A BT B S, (K, R, R
AT b B G- RT o Rl B TN (A R R
B

3) Atropine 5 DB E

B A i, B R i ) e — 0 A
B A— IR R B B AE, PROER
S B o e e THIGE A A B
5.

DR X 0 FEESC R LBIGRT 5 RidkE
M L PR TH D L RTER L, MiFEEL
Lo, #Fnte LURERTEE, T
#E ik Adrenergic fibre & Cholinergic fibre
LR L, MukEMEE O Adrenergic fibre 1%
BB xR T 5 2EED L D2H 5D TR
Wink BE L.

AN
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10. &R = (BEXREH)
XAEEFEICLIHEROA

HEREBIC X B HEROBBLRIBEO T
CrB<7 b AFIE LTS bR OHANETH
B%, SEEBNC R S, WEG, M,
G OERELY LB 5L Floyd and
Silver (1955), Portnoy and Morin (1956) O f&F A
S¥D. ThELEMKED 5 —vOWHLML
AAFSE R A E 2 THEFT analyser &3 LIKED
BRSO S B fTiR » Thic. REREHE
CEFAHESIEBOREAREERENRIO X
OREMIC X 5 EEBEHES, LERORBAL O
THBHA, Thbit 1-dcps DEHTHZ B3
HBZERE O BERELERDE. 1)
BHERE T35 LESEREE LCHER TR
—JRfVC 5-7 cps B ilA £ & LicHHiXins 20 cps
DEn#EALBETS. FRBAHINEED
<L 20cps Y — 2 & L RbEEAE
ORERERR (NMU) wis\C AT 5 s
ZEdbhB. 2) BEL & MEINLLET
L B O B T i BB~ O BB A FEW TH
5. WESFA 21-30 cps HIT Y~ 7 BIRT D
s LT BIYER Tk 30-50 cpsiiy a5 T15 cps
¥ CHIET AL AR E LHE IS LTS
&, Fex OEBCKIGT B R AH 2O TR
e EREHL LD S, 3) BRI hAD A7
— AR ERSVHEC BER & B O CHIEE O£
RIIBATIRETH 5. 4) power DR E VB
BN O B S RTEHT S HRH~E
4 D FIEA~DIEENR T . 5) FH
MBRE IR BEHE > THWHOREL BT &I
FEBBHLC I\ TE L BB BTITH B3R
KA~ & IR & 75 D BB EC SR
OIFEHENRTERIEC A o e 2 %R T, 6) &
TSI S BIFEATCHENIR E W E DT $ 30
BRET A E (HRub) EFHgrHs.
ATFRSBHTE)
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%2@@5$¢MM%%%%K
B2y o8y 2w aDERN

1 B : 19614E8 H 5 AF44 1 B~ 6 HIEL
% BT : RRAIRPTRRARIIARRT AR (SRR AR T )
DAL ERLATTRR R Ko EE
& B 600 (REmera)
BEROHFEEAL @ RRATRNTON e KRB
: ARG K F M AL
HA#MR : 6 H30A '
I BT O i i3 R R L x5

IR KBRS T BTN D R

AP X VB 3WT (AR ORISR S BIR s hE L.
MAAFT © ERCRT 5= 30F —BHOBRE, HicpRiEiks
ERB T TROMEEIER & ERMHERE
AR O BRI & BREO T E

OB R IR LR EKOFECT.
BREERD TEVFNRERARERE B L ¥ =

EEFEYMBEFIL—TREOSHS

SEEEFRCE L, L dEPYBCEREENCE CE T BTSN TR A
BEFIN-T) ERERLUE L. ' ;
CERBEROERNERE Bl UTE 5128, VWL MERS N E Ui, LB
C—RERRZRE ZOTFICB TR «OEFEER L TRV I L. BRI BT % KRS
BOFERE, EBEREDT V-V CHEET 32 & ROMEBN T SV OBA AR LTk
TREYET. ABIMEROBICE Lo b5 L, HBRNCYIES - YEBASEOHEY T
Bicz YA, EGBRKOFBORBHCH L v —F 2D TR v eHo TVET.

BFLRCEUTOHEHESOZ & TTH bEEES T D I R SR IMA V2T
RODHFWMEBE) B CTERFLET.  CRRENSAEYRERN « LAWY EYYEE
FIN~T) SINER - LR —
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