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Studies on the Threshold Polarization by the Constant
Current Pulse in the Skeletal Muscle.
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Fig. 1. (A)

(A) : Diagram showing the circuit (circuit 3.) to
stimulate and record the threshold polarization
potential from the muscle. ro, 1y, re, r3: resistances,
Ky, Ko, K3 : contact—keys of Helmholtz—pendulum.

E : accumulator, M : muscle Py, Ps : stimulating,
and P; P3:recording electrodes. A :Brauntube
oscillograph with amplifier. To record the potential,
the short circuit key K3 was opened immediately
after the stimulation pulse. E : accumulator (8-
10V).
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Fig. 1. (B)
Diagram showing the method of monopolar recording
of the critical polarization.
Py, P2 : stimulating, and Ps, P3 : recording electrodes,
M : muscle, FP : filter paper, C:colk bed and, R:
- Ringer’s solution.

Ringer WicEh 2B EICBE 7280 ki
1MO X 5 3ERORGBRETEIFL b TR
ERicEE T s oREEN RSB L THT 3
HRE LT ThD. 0K, Blic
BeTOHEI L. BRODBEEL 581
X (A), B) o&s (EEFLEIREKE T 3),

r1=4008~20082, r:=2008, r;=1002~2002
EUTH—EROERCR W TR EET 5

E=8V~10V, MiZ e ¥ ¥ =V OETE, Py, P,
Py 3K ARDBEETCTH 5. £T Ky K,

Ks 2D T & Ky 2Bi%, R K: 2 Z,

ZOEBE Ks 2B P & M 2 0ES/HKY
e U TEE Ty REME Ps b T
A SR L 2. K., Ks oIl —E 0
P 0.042msec. CEREL .

I. 80K R

HOBAOREE S =R B OB ST L
BMROSAICHL ChicBT sREE N
W o2t ThD. BRIZEINO X S itk
¥ ACTASTBRETERECEL D TAHHET
i, BCBESELBEOEN R VERVE
ez T, BRCBEOLEIOKRE b LEBHRHEE
Zohd. G- TH—RHEORBEZEEL TF

AR o

1) ZEFREEhRE

i) EEE Ay eBe: ZoBaokE
VRO o Flg i g B T B 1 RB 2 X
(A),(B), HEHIE 8T 2= 3N (A),
(B), (C), (D) o#n<, FEEEEAET DR
AR L, ¥PRY 20.8msec. DA, 9.8mV~
26.8mV <, KA 0.125msec. »i54, 20.1lmV~
455mV, ElH#AR 20.8msec. & 0.125msec. i
R 2 OWMEMIBESRRIH D 2~5 EET
Bl

WO REMN OBERLR Y » 51, Z0O¥H
PEH 3N (A) Bv (C) om BEVHIED
14~16f51c 78 Tz, Bl b4as SR & fv
B EDBPVHESBET 5. i o OEMIEE
1HMROSBE A% TH 5.

il) BEROSmEDEL 254 ZORR
BT - T I EMN 0 Th 50, B
BETFHEECELH TS HTHRIBCWEE
g R ORI O F TROmS /D S < RUk
s, ToCL-20 EELLTTEL S
SRR O TR ) EORAETRE (R
Bank 1) OBEEEERETRRCEEL
TEFA B h . '

i P 2 L 72F, 2BEEOHRS

Table 1.
Stimulation with constant current pulse by the
use of circnit 2 (Report 1, Fig. 2). V, T, VT and
7 are the same as in Report 1. The duration
was varied to relatively small extent. See Fig. 2.
A:2. 6. 59, 22°C. B:30. 5. 59, 22.6°C. C:2.
6. ’59, 23C°. D:23. 5. ’59, 21°C.

A B
v T VT I v T vr T
0.446 6.75 3.01 1l.1 0.517 6.75 B3.49 15.5
0,795 2.25 1,79 14.0 0.836 2.25 1.88 17.8
1.51  0.563 0.850 16.0 2,08 0.563 1.143 28.8
3.55 0.113 0,399 20.0 0.702 4.50 3.18 18.6
0.599 4.50 2.70 16.3 1.45  1.13  1.64 24.4
1,108 1.13 1,25 16.9 3.13  0.225 0.704 28.6
2.58 0.2256 0.581 22.2

: L 2
v T VT JT ¥ T vr b
0.563 6,75 3.80 18.0 04651 .76 4.26  20.6
1,038 2.256 2.34 23.3 1,081 2.25 2.43 24.4
2.08 0.563 1.17 26.6 2,24 0.563 1.26 26.5
0.781 4.50 3.52 22.2 0.792 4.50 3.66 23.5
1,43 1.13  1.62 24.4 1.60 1,13 1,81 2649
3.16  0.228 0,711 27.5

3,71 0,226 0.835 28,6
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Threshold polarization 1
potential at different
duration of current 20
pulse.
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Four cases are shown D
simultaneously as in
(A).
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msec
20.8

14.6

8.34

4.17

2.09

1.25

0.417

0.125

Fig. 3. (4)
Results of recording threshold pola:
rization in the muscle.

(A) : Polarization curves after pulses
of different duration.

40

20

S —— A H A DS i B BRSO

Table 2.
A:18. 6. 759, 23°C. B:20. 6. 59, 19°C. C:22.
6. 59, 19°C. D:16. 6. ’59, 19°C.

See Fig. 3.

A B
Y 7 vI S A T vt JT
0.303 20.8  6.30 26.9 0.289 20.8  6.01 9.8
0.399 B.34 3.32  30.9 0.611 8,83 4.26 14.4
0.702 2.09 1.47 33,3 1.3¢  2.09 2.80 24.9
1.95 0.417 0.813 38.7 3.28 0,417 1.37 47.5
0.313 14.6  4.57 25.0 0.482 14.6  7.04 16.5
0.532 4.17  2.22 29,9 0.939 4.17 3,92 22.2
1.045 1.256 1.31  36.5 1.88  1.25 2.29 30.0
3.82  0.125 0.478 45.5 4.24  0.209 0.886 42.6

¢

L n
v T v T h4 T vz JC
0,352 20.8 7,32 12.9 0.413 20.8 8,59 15.3
0.515 8.33 4.29 16.2 0,652 8.33 5,26 18.9
1.16 2,09 2.40 23,3 1.30  2.09 2.72  26.1
3.24  0.417 1.35  43.3 2.39  0.417 9.97 27.8
0.402 14.6  B5.87 13.5 0.467 14.6  6.82 16.8
0.804 4.17 3.356 19.3 0.781 4,17  8.28 18.8
1.85 1,25 1.94 24.4 1.76  1.26 2,20 28.4
4.19  0.209 0.876 45.5 3.58 0,125 0,448 29.1

pulse.

10

Fig. 3. (B)
Relation between magnitude of threshold polarization and duration of

Y

20-{M s Q)
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Table 3. ) .
Results of recording the polarization potential at
the cathode of the circuit 3, in which three electrodes

A:20. 8.759, 21°C. B:20. 8. ’59, 21°C. C:13.
8. 759, 21°C.

i
: were used. See Fig. 4.
|

Fig. 3. (D) Four strength—duration curves. See table 2.

A
v T vr e 2 [ IR | JT
0.096 20.8  2.00 5.0  0.108 20.8 2.26 7.5
0.229 2.09 0.479 6.4 0,162 2.09 0,388 7.2
2.32 0,083 0,198 10.9 1.44  0.083 0,120 10.1
0.197 2,09 0.412 6.4 0,170 2,09 0,364 6.2
0.091 20,8  1.89 4.9 0.100 20.8  2.08 8.2
1.58  0.0835 0.112 10.6
—LSMV < é
v T v JT
0.110 20.8 2.29 9.8
0.322 2.09 0.673 13.8
0.752 0.208 1.57 15.0
0.314 2.09 0.666" 13.4
0.727 0.209 0.162 14.0
0.314 2,09 0.856 18.7
0.094 20.8 1.96 9.8
200c.ps.
Fig. 3. (C)
Retouched curves of the decay of the polarization
after the stimulating current.
Above : original records, steeper curve is obtained
after 20.8 msec. stimulation, slower one after 0.125
msec. stimulation. Lower : initial heights of both
curves were equalized to compare their slopes.
=
Vil =
&
[.5_8
=
2 8|
&
==
8 M4
=]
=
8 4
4 0
4 0
Fig. 4. (A)
0 B 0 Results of monopolar recording
" 10 20 (cathode) of the threshold polari-
zation in the muscle. Numerals
0 - - - A 0 in {A) indicate duration of pulse
0 10 20 Twseo) (msec.). These are the same in

Fig. 5, (A).
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0 ; - : Vo =1
0 5 10 15 20 T—(usko) + =
24 2]
Fig. 4. (B) +
Relation between magnitude of threshold .V &
polarization and duration of pulse. =
: A
w2 H ) . 2
\ =
' ' t I
| 0 . —
| IW )
; . . B .
! h 10 20
. .
|
: 0 _ - A 0
! 0 10 20 TisEo)

Fig. 4. (D) Three strength-duration curves. See table 3.

Table 4.
Results of recording the polarization potential at
the anode of circuit 3. See Fig. 5.
A:20. 8.°59, 21°C. B:13. 8. ’59, 21°C. C:15.

8. ’59, 19°C.
A B
¥ T vr 7T ¥ T vr o
0.139 20.8  2.89 6.5 0.15¢ 20.8 2.79 15.1
0.209 2.00 0.437 6.9 0.208  2.09 0.4355 14.5
1.002 0,085 0.085 8.5 0.610 0,209 0,127 18.0
0.216 2,09 0.451 6.9 0.199 2.09 0:416 16.1
1.085 0.088 0.090 7.8 0.166 20.8 2.41 15.0
L
¥ T vr T
T T T T T
. 0.148 20.8  2.97 6.3
5 0.252 2.09 0.627 7.1
QOOCIS. 0.677 0.209 0.141 9.2
0.255 2.09 0.481 7.2
0.146 20.8  8.0¢ 8.0

Fig. 4. (C) Retouched curves as in Fig. 3. (C).
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Fig. 5. (A) R
Results of monopolar recording 0 - : A T 0
(Anode) of the threshold potential 0 10 20 BASEC)
in the muscle, numerical data are Fig. 5. (C) Three strength—duration curves. See table 4.
shown in table 4.
Table 5.

Results of experiments with two-steps rectanguiar

pulse. MNotations are the same as in table 1. See
TClmV) Fig. 6.

2}} A:2.6.°59, 23C. B:30. 5. 59, 22.6°C. C:2.
6. ’59, 22°C. D:23. 5. 59, 21°C.
A A 5
151 % A ¥ T vz P ¥ T vr s
0.262 6.76 1,77 24.8 0.265 6,76 1,79 17.8
0.435 12.25 _ 0.979 25.4 0,469 2.26 1.056 17.6
0.937 0.565 0.528 26.4 0.846 0.563 0.476 16.0
10 2.24 0.113 0.253 24.5 0.346 4.50 1.56 17.8
k. 0.522 4,50 1.46 26.6 0.711 1.13 0.809 19.8
AN + 0.590 1.15  0.667 26.6 1.69 0.226 0.368 18.0
@ 1.48 0.225 0.353 26.9
5 )
L ) 2
v T vz T ¥ T VT JT
0 ; : : : : T
—T(MSECQ) 0.401 6,76 2.71 20.0 0,418 6,75 2.82 27.3
0 5 1o 15 20 25 0.675 2.25 1.62 20.4 0.658 2.25 1.48 26.9
: 1.25 0.565 0.704 20.0 1,108 0.565 0.621 25.3
Fig. 5. (B) 0.516 4.50 2.32 22,2 0,519 4.50 2.5 29.7
" Relation between magnitude of threshol larizati 0.908 1,183 1,03 21.1 C.863 1.13 0.975 27.5
N hreshold polarization 2.06 0,226 0,464 23,3 1,47 0,226 0,331 26.9

and duration of pulse.
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7}[, (m_V)
Fig. 6. 30
Results of stimulating the muscle with two-
steps rectangular pulse. The duration was varied
to relatively small extent. Vo was fixed with
constant strength (2.36V, 1.67V, 2.50V, 2.27V for
A, B, C and D respectively) and duration (0.225 204

msec., 0.158msec., 0.113msec., 0.113msec. for A, \/\_7 - A
B, C and D) throughout the experiment. Vi, was

varied for critical stimulation.

(A) : Magnitude of polarization after the threshold

1 . . , . .
stimulation of different two-steps pulse. OO 2 4 6 —T (MSEQ
Fig. 6. (A
a
) =~
Vb =
3.
>
B
=
2
\' = b
© 3 21
+ =
=
+
Vs 2
3l 21t 1 ]
\ D
(B): Four strength- Va +\ 2 0
duration curves. 3 2 14 0 2 4 6
0
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msec
20.8

8.33

4.17

2.09

1.25

0.417

Fig. 7. (A)
Results of stimulation with two—
steps rectangular pulse as Fig. 6.

20

0

Results of recording the polarization of the muscle
after the stimulation with two-steps rectangnlar
pulse as table 5. Vo was fixed with constant strength
(2.19V, 2.07V, 2.69V, 3.02V for A, B, C and D
respectively) and duration (0.125 msec. for four
cases) throughout the experiments. Vi was varied

Table 6.

for stimulation. See Fig. 7.
A:18. 6. ’59, 23°C. B:20. 6.

6.759, 18°C D:20. 6. '59, 19°C.

A 2

v T VT JC v T VT T
0.287 20.8  5.97 40.1 0.307 20.8 6439 24.6
0.325 8.33 2.78  38.8 0.477 8.33 3,97 40.8
0.470 2.09 0.982 38.8 1.005 2.08 2.10 42,0
0.960 0.417 0.400 36.8 0.307 14.6  4.48 26.2
0.248 14,6  3.62 38.4 0.662 4.17 2.76 3L.3
0,525 4417 1.56 37.4 1,12 1,25 1.40 32.9
0.470 1,256 0.588 37.4

l.44  0.126 0.180 35.7

< 2

v 7 VT JC ¥ 7 vr J
0.398 20.8 8428 2646 0.556 20.8  11.6  29.7
0.618 8.33 5.156  26.6 0,765 8,33  6.29 30.4
1.21  2.09 2.53 26.6 1.3¢  2.09 2,80 30.9
2,21 0.417 0.922 26.6 3.00  0.417 1.26 30.9
0.443 14.6  6.47  3L.3 0.485 14.6 7.08 27.8
0.741 4.17 3.09 31.7 0.934¢ 4,17  3.89 29.7
1.69  1.25  2.11 33.8 1.63 1,256  2.04 30.9
2.66 0,209 0.556 80.9

a

1167 -

59, 19°C. C:16.

o

10

T

Fig. 7. (B)
Magnitude of polarization after the threshold stimulation of different
two-steps pulse,

15

20iMsEQ
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Fig. 7. (C) Dischange of polarization potential as in Fig. 3. (C)
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Fig. 7. (D) Strength-duration curves.
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LEZLOTERL, W, e bTBRiEE
FEESERBOEANREEL ZZILREND L O
ThHHD.

WREE RS THICRBEE O EEIR S 5 O
CH ORI cBENES L BRECEZD DL
BB LTS H 5. B oTuRAMREX
D LEP IR OBRA BIE TH 30 BMGO

Table 7. '

Table indicating the results of Fig. 8.
28. 12. '38, 16°C.

v T T
0.345 33,2 11.45
0,572 4495 2,81

1,142 1.32 1.51
1.132 1.49

0e462 .74 4450

0,316 B4.4 2648

0.358 33.2 1l.7

- 120 %

BEEH - 722 0 TCLERAFOMICEOA
Ak -0 T, MECHEIY LER
BEORCWER k-, BoBkegmoR
X5 e cERT 52, BIBEBEML T
LESBIIEAL R0k, #he bEOEMLE L
LICEDB LT 500, AERRERCIO
HEOBTENE L b0 TRBRCHEERS
WCHBPbSBROERCEYVE Y. FERT
REEO IR Y Mo —E o T TRImEKRD
TeDThH5.

Hil 0 ACBRER & [ U AR e 528k & 1 BRARiniB R
BT » 12 5RD, /NED 12, BOMmiEE
—ETH D EMEL T 5. EMIERICER
FoyvrZI7EERL T30 TR
THCDBRD AL I8 E > THEESRR
BRH Y Z0ERTLES ALy, NE

BTy VEEB DR E L R
VT BAmORPMERD TRy, Ll
BB, B (REER) sRORRE
HEL TEHOERE TR 720 TE
O1IFEERLUTRLIEOPE TEE
25 STH 5. ABZEEN 2~3% ©
ERESN T30 THLN IR &~
MM OB iR L A% TH

39

AEBROERERPOREONS T L1
5 WEOBA AR, EEikoRcE
% B4R R B AR AL 5 RIBT VAR
%13)14) 15)16)17)18)19)20)21)22)23) X - *("
10 TEE OB v A Vi X - THE
BHIVRLT—EL2bOTERL,
C ORFEEEORER TIRIE S
THAROER S b UICER © &5 £ »
LEESNG. BIREAROEEL 2
0 BRI & 1572 O & E 3R

-0 20 40 60 80
Fig. 8.

Strength—duration curve and threshold polarization potential
(relative height). An example of previous experiments by

Wakabayashi.

His experiments was carried out in fairly constant condition.
But the threshold polarization at the short duration was
not large, probably due to inertia of the recording instrument

used by him.
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Summary

Present experiment was carried out on the muscle along the line of the previous
report on the nerve. The general acceptance that the attainment of the common critical
value of ion accumulation evoked by the stimulating current is enough for initiation of
excitation must be revised from the stand point of Sakamoto’s theory. To test this point,
the polarization potential (strictly speaking——depolarization potential), which is considered
to be closely correlated to the ion accumulation, was investigated with various duration
of current. The result showed that the threshold polarization potential for short duration
of current are higher than that for long duration (Fig. 2., 3.. And by applying the two-
steps-current stimulation after Sakamoto the common critical polarization potential was
obtained as was expected from the theory (Fig.6., 7.). These results are the same as in
the case of the nerve. Besides, by the use of three electrodes (Fig. 1.) for separating the
polarization at the cathode from that at the anode or vise versa, the critical potential
showed the same tendency (Fig. 4., 5.). ,

All the results are consistent with Sakamoto’s excitation theory as in the previous
report.

(Department of Physiology, School of Medicine Tokyo University)
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Conditioning of a Learned Behavior Motivated
by Hypothalamic Stimulation in Cats.
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Fig. 1.

Methods of conditioning.

In advance, the cats were trained to push the
paddle to turn off the hypothalamic stimulation
which produced flight-fear response. Then, a
buzzer which preceded the hypothalamic stimu-
lation by 5 seconds was introduced. If the cat
pushed the paddle within 5 seconds, the buzzer
stopped and the hypothalamic stimulation was
avoided.
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Date Response CR
Cat-I  5-I5 57 - 000000C0000000000000 0
~I6 00000000000000000000 0
-I7 00000000000008000080 2
-I8 00800000000000088600 5
~I9 08096088008800000600 9
20 0888600006€006008000 10
-2 00000000000000006000 0 Ix
-30 OF IR I
=31 Viigiasigataaidi s d 0
Cat-3 8- 2 !57 00000000000000000000 0
-3 00008000000800008000 3
-5 080800008082883060080 10
-6 89008808000880066899 6
-8 00008/ /0771040041 9
-9 eojffesejotiireeeiy . 8
~I3 FHOTHOHHHIH ORI 3
-1 HREAR ORI # 2
-I5 R L st o}
-I9 FHEORIHHHHHOHHHOIF Y 3
=20 2%
Cat-6 2- 7 '59 00000000000000000000 0
-8 00000000000000000000 0
-8 00000000000000000000 0
-9 00000000000000000000 0
-I0 @0000000080000000000 2
-II 00000966800000000800 6
-I2 ©0080000000000000000 2
~I3 60800000000808000008 5
-1 00000000000000000000 0 3%
~-16 000006000000000000000 0 L
-I7 00000080800000800800 L
Table 1.

Process of conditioning.

0:The cat pushed the paddle in response to the
hypothalamic stimulation after the buzzer.

8 : A conditioned paddle-pushing to a buzzer. The
cat pushed the paddle within 5 seconds after the
beginning of the buzzer.

%#:0nly a buzzer was introduced and the cat did
not respond to it. Sessions with # are for extinction.
1* : Motor noises sounded in this session and external
inhibition resulted.

2% : Pipradrol (2mg/kg, im.) was administered. The
animal became quite sensitive and responded to any
sound in pushing the paddle. Finally, the animal
distrubed the setting of the paddle with pushing
on the paddle.

3*: Ritalin (bmg/kg, im.) was administered.

4*: Pipradrol (2mg/kg, orally) was administered
and the animal became restless.
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Summary

Experiments were attempted to condition a learning behavior, using electrical stimulation

of the anterior hypothalamus of the cat, with its learned paddle-pushing behavior to turn

off the hypothalamic stimulation, as the unconditioned stimulus. The conditioned stimulus

was a buzzer and preceded the hypothalamic stimulation by 5 seconds. The attempts to

develop a conditioned learning behavior proved successful on three out of six animals and,

extinction, inhibition, spontaneous recovery and generalization were observed on the

process. The mechanism of conditioned responses was discussed in relation to behavioral

seriese of external stimulation, perception, interpretation, motivation, direction, and action.

(Department of Newropsychology, School of Medicine, Tokushima Untversity)
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Cinf : Colliculus inferior. CR:Corpus restiforme. Csup:
Colliculus superior. NCT : Nucleus of corpus trapezoideum.

NMX : Dorsal nucleus of n. X. NR :Nucleus ruber.
NRT : Nucleus reticularis tegmenti pontis. NspV : Spinal
nucleus of n. V. N. V[, VI and X] : Motor nuclei of n.
VI, VI and XI. Ol:Olive. P :Pontine nuclei. Rgc:
Nucleus reticularis gigantocellularis. Rpc: Nucleus reticu-
laris parvicellularis. RPC:Nucleus reticularis ponticaudalis.
R Vl and V[l : Root fibres of n. V] and Vll. T :Corpus
trapezoideum. Tr. sp. V :Spinal tract of n. V. VeL:
Nucleus vestibularis lateralis. VeM : Nucleus vestibularis
medialis. .

Fig. 1.
Inserted part of microelectrode in the pontine reticular
formation. A : Frontal section in P7 (by Jasper & Aijmon~
Marsann). B : Parasagittal section.
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W, l.0msec DITRix 1.5msec Pl_b o e
PETHLOREMCHES LT E R\,

Table 1.

Relationship between the spike form and the duration

of spontaneous unit discharge.

Spike Diphasic
Form
initial | 1initier | Triphesic | Total
Duration negative positive
(msec)
20
D £ 1 12 ( 6%) 2 (1%) 6 ( 3%) | (10%)
14 b g1.5] 120 (62%) 9 (5%) ‘10 { 5%) %%2;)
‘ 1 3
15< D 20 (10%) 5% | 10 (59| (18
194
Total 1h2 (782) | 16 (9%) 26 (13%) | (100%)
Table 2.

" Relationship between the response to three types of stimulation and the regularity

. of spontaneous unit discharge.
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A B
o Fig. 2.
Spontaneous regular discharge, influenced by ES facilitatorily. Positively conditioned,response with buzzer
(CS) and ES (UCS). The facilitatory effect by CS was observed in Trial 8, 41 and 61, but disappeared
thereafter. Time marks 0.5 sec.; vertical bar, 100.V. (in A). B represents the graph of the result in A,
Ordinate : number of spike discharges (per 0.5 sec);abscissa : time in sec,
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Fig. 3.
. Spontaneous regular discharge, influenced by ES facilitatorily. Positively conditioned response with buzzer
(CS) and ES (UCS). The facilitatory effect by CS was observed in Test 10, Trial 21, 32 and Test 50,
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Spontaneous irregular‘ discharge, influenced by flash light (25¢/s) and ES. Positively conditioned response
with bell (CS) and flash light (UCS). The facilitatory effect by CS was observed in Trial 8, 17, 62 (Test)
and 112 (Test).
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Spontaneous irregular discharge, influenced by flash light and ES inhibitorily. Negatively conditioned
response with buzzer (CS) and ES (UCS). The inhjbitory effect by CS was observed in Tiral 31, 81 and -
91, :
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Spontaneous regular discharge, influenced by ES. No response was observed in spite of conditioning

with buzzer (CS) and ES (UCS).
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Spontaneous irregular discharge, influenced by buzzer and flash light. The effect of habituation with

buzzer was not observed even after 150 times.
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Backward conditioning with buzzer (facilitatory effect) and ES (no effect). The facilitatory effect by ES

was observed in Trial 101.
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: Table 3.
Relationship between conditioned response (CR)and
type of the unit discharge in the pontine reticular
formation. + : positively conditioned ; — : negatively
conditioned ; 0 : no response ; = :no clear response.
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Summary

Changes in the unit discharge of pontine reticular formation in the cat following
sensory stimulations and conditioning procedure have been investigated by means of
gold-plated tungsten microelectrodes (about 10 4 in diameter). The sensory stimulations
_ used were buzzer sound, intermittent flash light and electrical stimulation of the hindlimb.

1) There were three types in the spike form of spontaneous unit discharge: initial
negative diphasic (78%), initial positive diphasic (9%) and triphasic forms (13%) (Tab. 1).
As for the regularity of the spontaneous rhythms, regular and irregular discharges were
observed and the rate was 49% to 51% (Tab. 2).

2) Effects of these sensory stimulations on the reticular unit discharge were classified
into four types on the basis of close examination of 207 unit discharges:those not
influenced positively or negatively by any stimulus (38%), those influenced by any one of
these stimuli (29%), those influenced by any two stimuli (27%) and by every type of these
stimuli (625) (Tab. 2).

3) If the stimulus to be used was effective on the unit discharge before conditioning,
it was repeated more than several ten times, but the effect on the unit discharge was not
changed in the majority (85%); namely, the habituation was not proved in this experiment.

4) Following conditioning procedure by combination of indifferent stimulus (CS) and
effective stimulus (UCS) on 73 unit discharges, positively (372%) and negatively conditioned
responses (9%) were produced, but no response (452) or no clear response (9%) was
also observed (Tab. 3).

5) From the result shown in Tab. 3, it is supposed that in the brainstem reticular
- formation the unit discharges with irregular rhythms and those polyvalent neurons which
are converged with several sensory impulses act at first to produce the positively or
negatively conditioned response. .

(@2nd Deprrtment of Physiology, Osaka Usiversity School of Medicire)



(J. Physiol. Soc. Japan (1959) 21, 1192-1202)

BREREEFOELARECH TSN

612.827/8

I. hFa—L, BET7I, X 79—LRUASTAL KO

Studies on the Unit Discharge of Brainstem Reticular Formation in the Cat.
I. Effecs of Catechol, Amphetamine, Nembutal and Megimide.
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Fig. 1.

The effect of Tyrode's solution injected into the internal carotid artery on the
pontine reticular unit. No effect was observed.

Numbers in left side show the time after the injection. Time marks 0.1 sec and
0.01 sec;amplitude calibration 100.V.
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EHOKE lkg HY OBERITKOEY Th
5.

(BFIkPIESS)  (BHEKPITEST)
AT 2~ 3-5 mg/kg 0.5-1.0mg/kg
HEET 3 v 0.3-0.5mg/kg  0.1-0.2mg kg
FVTR— 3-Tmg/kg 1-2mg/kg
FVF L 4-5mg/kg 0.8-1.5mg/kg
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Fig. 2.

Graphs showing the effect of Tyrode's solution injected into the femoral

vein (A) and into the internal carotid artery (B).

Ordinate : number of spike discharges (c/s);abscissa :time after the

injection (min.).
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Fig. 3.
The effect of Catechol (0.02mol, 0.5cc) injected into the internal carotid artery on the pontine reticular
unit. The spontaneous discharge disappeared and new spikes were recorded, but the former reappeared

and the latter disappeared in 1'40” after the injection.
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Fig. 4.
Graphs showing the effect of Catechol ir?jected into the internal carotid artery.

B:graph representation of the result in Fig. 3.
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Catechol (0.05Mil, 2¢c)

. 20 (Intravenous injection)
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Fig. 5.

Graphs showing the effect of Catechol injected into the femoral vein.

{Intraravuaiel thisstien)

Fig. 6.

The effect of Amphetamine (0.124, 0.5¢cc) injected into the internal carotid artery on the pontine reticular
unit. The spontaneous discharge disappeared and new spikes occured several seconds after the injection,

and then the former reappeared and the latter disappeared.
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Graph showing the effect of Amphetamine injected into the internal

carotid artery in Fig. 6.
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Fig. 9.

The effect of Nembutal (12, 0.5cc) injected into the internal carotid artery on the pontine reticular unit.
One of two spontaneous discharges disappeared ‘gradually after the injection and then reappeared, but
another disappeared immdiately after the injection and not reappeared.

Barbiturate (1%, o05ce)
_ (Intra-arterial injection)

% R

fo 1gopv
f.omes
N AN o ISopv
51 © 1, 2meet
A o,

N W /

. AN .
min

C ? M SRS S

%
0.5
l oo pv
10 s
{oo pv Lowmsee
R J\f 1,252 Y.
¢ oo g
oo
A
\
] 7 T ” 7 7
d 1 2 3 s & min,

Fig. 10.
Graphs showing the effect of Nembutal injected into the internal carotid artery. B:graph representation
of the result in Fig. 9,
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Fig. 11. Graphs showing the effect of Nembutal injected into the femoral vein.

{imtrasartertal tajestiond

L Astibarbi (05%.es

Fig. 12.
The effect of Antibarbi (0.5%, 0.5cc) injected into the internal carotid artery on the pontine reticular
unit. The spontaneous discharge disappeared and new spikes appeared in high fregency several seconds
after the injection, and then the latter disappeared and the former reappeared. But the facilitatory effects
were obserbed in genéral,
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Fig. 13.
Graph showing the effect of Antibarbi injected into the internal carotid artery
in Fig. 12.

Table 1.
Analysis of effects of drugs injected into the internal carotid artery on the
unit discharge from the relation in primary (Pr.) and secondary response (Sec.).
Intra—arterial injection (encéphale isolé preparation)

Pr Sec Catechol Barbiturate Amphe tamine Antibarbi
+ |+ > 2 3
+ | — 1 1
+ o
- [} 1 1 1

(] 0 2 2

o | 4+ 1

0 - 2

Total 8 6 6 ' 5
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L2 UZREIE 2 b Rivid, 1RERSRE D 5
bURBMOFRL VL BESHE. BET
IVLIFa—~NOBELBALERET, —K
- BB CRARER I b 0 LHLER AR S 0 &g
ABICHD bR, TRERS T RABERSER
S RHLbLTREMOENL VL BEBENT-.

Table 2.

Analysis of effects of drugs injected into the femoral vein on the unit discharge
from the relation in primary (Pr.) and secondary response (Sec.).

Intravenous injection

TR AR D BAT R B I BT BB 1.

FV T~ AEREIL K, TREEE biIC
FLEREERE D Db U REMRL Y, BEHE
Bic—EHEORENDREDODLLELO LR,
bz, TYFALE L ET, —K, ZIREERE
LICHER EHEINES w2 BABE L AbH .

V. & =

RRBRE, B\ iR ARAREAE C i AR AR = -
~ue VIBEENCEELTRY, ZZBMNE
mEEATACLICL
> TH b h % BT
FOY T BB O4H
e, RBELi/h

Pr. | Sec. Catechol - Barbiturate Amphetamine | Antibarbi WoFBic X - T %%
NN CN LS LY LN LN I S CEBERT DN
+ +) 1l ’ 3] » KBRTR B9, %
+ - - . rEHE, 2oL
4+ | o 1 2 -2 ,Z .
REoOMEeRIC X B4
- =11 121 [1]3 1 1 . R
S TR B R 5 PR T oiERL T,
- 0 1 2 2 ﬁ%%ﬁ: D %‘ﬁf—ﬁ% iR
s o |1 : P B il 75 % BEBE 2R T
ol 4+ [2{1]1]2 2 |1 1 T, RikEHE L
0 | me | 2 1 7z D .
Total 20 13 25 7 H\lﬁﬁ%’ﬁﬁ b B )
' BN D, MBS

Pr. : primary response.

Sec. : secondary response.

CHEEN KB

+ : facilitatory effect. :
¥), B EEe (8

— :inhibitory effect. ~0:no effect. a:encéphale isolé. b:cerveau isolé.
¢ : curarized. .
MY —H) Ve
_ Table 3. TorEABmMBATY
Analysis of effects of drugs on the unit discharge in relation to the primary 67 FrhFa—

and secondary response.
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= 1= - . Byry 7 ARG
0 1 2

soc. > 2 | b Byr s 7aRHED
=] 5 5 va L 5 1 ! 0 2, B7a— e
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Summary

Changes in the unit discharge of pontine reticular formation in the cat introduced by
certain drugs known to act on the brainstem reticular formation have been investigated by
means of microelectrode. The drugs used were catechol, amphetamine, nembutal and antibarbi
(megimide), and were injected into the internal carotid artery or into the femoral vein.

1) From the result of routine EEG~observations, catechol and amphetamine have been
.considered facilitatory to the brainstem reticular formation. According to the observation of
unitary response, these two drugs did not produce the same effect on every neuron ; they
posessed facilitatory action upon some neurons and simultaneously inhibitory action upon the
other immediately after the injection. But after several ten seconds the facilitatory effect
appeared in the majority. ’

2) Nembutal had in most instances an inhibitory effect upon unit discharge both in the
intial and successive stages, as had been suggested by routine EEG. However, there were
several neurons of which the rate of discharge was transiently increased only 1mmed1ately
after the administration of the drug, and was decreased markedly thereafter.

3) ' Antibarbi, an antagonist of barbiturate, generally produced facilitatory effects both
in the initial and successive stages on the unit discharge of the pontine reticular formation.

4) From these facts it is supposed that the neurons in the reticular formation are
connected not in the form of simple chain, but with reverbrating circuits or with 31de chains,
including facilitatory or inhibitory mechanisms in them.

(2nd Department of Physiology, Osika University School of Medicive)
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Guanidine & # [Z D v T 612.741.1: 612.014. 469

Convulsive Action of Guanidine to the Motor

Cells of Central Nervous System of Dogs.

e AR B — e TN K E L (USHIKﬁBo» Kiichi » NimuRA-Fumie) *

|. # ]

AIE o MR BB 2 BT 20.2%
Guanidine Ringer Wi AN B &, T
LEVEECDL X5, 10~2057 LN OFERT

YR nbBEE (B AR E, o

<, = o34 % Guanidine BUE & AT 50,
Z O34 13 Guanidine 73 EEIERIE O KR
(end plate) iITf/EAL TS &\ ) 2 & 213 EHE
BRTH S, Bb@EEcERL GBS0 TR
Bed®, % T MEEEC R H -SRI R e
mEVHIE, BIBOLERED 2m 10
Bigy (Perineurium) % %IF B¥MEE{E- T
Zhic Guanidine ##5 L T A % &, KB
Guanidine % 3# Guanidine b ¥ - 7= { Fi#sth
RicEEXZETZ &3, BmE TSR
Yo b, WM b Guanidine 13 [M&H < b
o Tk end plate /EAAL Tz OFE 240
LOERZD.

SR T AR O BERICH L T ED TH
%5 . BREICIGEEMMEHIIE S 5 L EE
FAR A S5 7 synapse b H B EF A b
T % 3 EDWTRT b Guanidine 2L T
IS ERT I LARVHLRRET 5 0E
FHEFRORRERA .

[. REFHRECICKREREE

A REEHRSE
1. RBRHFE
EZREW RO RR T, KE 10kg mitko
OB, EREO b LICSEREOFEY I
B > TIBALIC R U BIERME b BHE O FEIC X
* BN EREMERSHE
(FRAN344E 8 14 B2

Y B & 7 2 EEMEN O BRI R &
UM DB H % HISk 2 721338 1} 7=. Guanidine
B L UCEERRIK B NER 21778 - 1.
BHENI1/Smmet & o1, BEE130.0lcck T
BEOLH 285 b0oz B REEHE L T
RRFHCERES 2~3mmPIA U CTBREZ I 2 38
H 28T TR Uz, 1 EEAE130.03~0.2cc
THESHAIE Gyrus sigmoideus @ o Gyrus
Pericruciatus 3 11z Gyrus postcruciatus #
e L TH ol »EHNESRES CREIC
Tk % & 2 OSB82 E A 72, Guanidi-
ne KR Guanidine & ## Guanidine DiE4
' ZhE IR Ringer K E L TR
Te. BEEWE 2 mol FiRIE 25~30°C % HRokic
U BB R AR Ic IR 7281 B Ringer %l &
> TIRETHLEEEEH 7.
- 2. RERER
B8 B H 2 Bl R MRS (LIFKK &M
T) 2R, Hb
1) %mGuanidine 2 mol KEWED P 5451
Tk 6l 1 Hlic KK %3 72 KK (— Wik &
FRECZThZN2~3EOEAE TS - e 5
BEROBBICECRBERD LT T 5 72,
2) ##gGuanidine 2 mol JKYEHE D HEEf
TR 1R 1B KK #3007 hs 5 7.
3) % Guanidine & #E# Guanidine 0 &
& 2 mol Ringer YW OBEH T 1414 14
wWKKZ@Eoz., BibEg0.03cc K Eics x
ERKK BRI 5 20T 0lcc &I
AL EFISRHOMEE B TKK BE .
@ KK 2 15#0[E#k6T L2553 # &5 L = R KK 5
Bl o v o CHEBIEE I 0.1cc %8N
LU TF 25258 0ERE BV TKK #4838 L
iz Statusepilepticus DIRFECTIERCE - 7z.
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‘ H i g o« i ——Guanidine 5#iz DO\ T

$1k B A B # & 5 4

No. f ® BAER BAEE BAEH Guanidine KK LK Nystagmus Statusepilepticus
(kg) (cc) mol
1 7 0.1 2 1 G.carb. (=) (=) (=) (—)
2 9 02 2 2 Goab (- (=) (=) (—)
3 5 0.4 2 3 G. carb. (+) (+) (—) (—)
4 6 0.6 2 4 G. carb. (=) (—) (—) (=)
5 6 0.2 2 2 G. carb. (=) (=) (—) (=)
6 5 0.4 2 1 G carb. (=) (=) (=) (=)
7 7 05 2 4 G. hydro. (=) (=) (=) (—)
8 10 0.3 2 5 GEA (+) (+) (+) (+)

.o

Pl Eofn { Guanidine & BEEBSER S T
KK 3 8 Bl 2 flic © A3 D 7z 121 TRE DR
DI 0T LA T
B, ERARSE

1. RBF =

A4) INRERAAEE AR

REH P & B O&EOR 2 RORRE: & i
sTHEMcEZEL, BEEfe S-St o
SeciERfgt E RBEAOIFERSE I E
35 L CHRbecmBIA L TXRIER I AT,

w) (RS B SER

B -k & ERE O J5 Rk CRAISREE & BASH U BE
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BAHEEACED S8EADT, ThE VED»
IR BT, FEIE PR AT 22mmPA s
5. FIABC - AERBOY A P 2 BIEEE
WO i & T D R ER OIE 2 1ER T 2.

) HRRE TN S

R Bk & AR O J5 ek CRIBETER & BASA L R
ﬂﬂ%®%%ﬁﬁ%%ﬁﬁwéﬁ%%ﬁ%@ﬁ
U, BEXVEEEETs L ERLR
75 51/5mmét TERBE TS T 5.

2. RERER

B & R i %8 Guanidine, #E Guani-
dine, i WHEDIEA & Zh ZH/KERLE
Ringer % & LT v BB H5 L 64
KKz, b

A7) INRERERE NS (7 H1)

T35 Guanidine, ## Guanidine, TR
4 2 mol Ringer ¥ % 0.2~20cciEAL 241
R THEREISF ~308 T KK % 3w 7= 2341
BEEOKK#RBLEETTH -7z,

FELET © R I 30200~ 1 LT H -
7. ’
w) QUREREEH (246])

## Guanidine 2 mol k¥ % lec AL
2 53150~ 3 3 o T KK 3% L 2250 ~ 1
R CZET L 2. 260 2Hlic KK 2880 7=,

) EEE TR (260)

Z0 9 5o 1HIEEEE Guanidine 2mol JKEE
W lec FEANTE213 108 o i RIS I & 2 72
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T35 ETKK 2 REAIRERE B v THEEL
7=. Mo 140 R&ER Guanidine 2 mol KK
lec AR 4043 O T, MISEG & $9THIEEL
REHBKK BB L 2 0%KK AT 5 L8
KRB ISR E E 25 2 LItk - T
KK%HEbici@ LBk i 9HEEoRSEkT
KK#% Bz LD bLIET % T Status epilepticus
DREET DI vz, KK B3FIET 5 & Sz
FLKIZ BT L T 5. KK fERRER Nys
tagmus) ## - 7. 4 _
E2EOEREPE IR & AINE, HBET
AT Reflic KK BREBT 32, /MNYEEE
tHEATIEe2E o KK OFBLiT e,
C. EElkREik s (EBRAERSOER)
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AE i FEMKIC ST 5 2 Lic & ) KK 204
DRERES. XEEEERSTLKKBAES
BEUEBED LOEHKEAL THBIEEICE
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LERCEAT HRICEIBIEECES S KK
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ERRICA->THKK B s, RECHEEE
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H2Ek BB AN B 5 A
No. #E FAE HEARE HAEH Guanidine #®E5HEZ KK LK [RBE  Status
' (kg)  (cc) (mol) J&  epilepticus
Pt L 1] "
3 9 05 2 2 B D g () (+) ()
P4 B b bgme m BEOSS O
6 10 05 2 1 i LT N OV S O B O (—)
7 9 1.5 2 2 (+) (+) (=) (=)
8 1 1.0 2 1 N, -
P8R f L) emee Jmes ()]
10 7 1 2 1 WO (+) +) () (+)
i 8 1 5 1} Gam  JEE (+) S IaY (+)
5 T & BEE B S S N o EiRIE Iehs o 7z 2B EEE lmol Th - 7. KKBIET

CHEYOEBEMD ENHEICERK L » Bl s h
3 bOPHELTH U ER» b BEERAEEA
ERF—RCENEEZ L0 TREVH LI
FEE IR T mg/kg THIG BN, REE
i mg/kg 0 FECREIS VT —FEOHER
AR5 MUIERED Itk 3).

1. ®BH#

BEEEH] L AROKTEORERE, ikt

BT EfcBE U EHERS LeHEYMEE
Trv—A Wl oEEKEK 3cm DE &
CH » TERELESENIEA & sk 3 72 3 3

RTEE 2mol T 2~3cc RBEAK LY 1
73308>~30F> (Fi559%) O BRFTIEILECR,
MRERIRE, MR WM E MR > KK 28U
KK ki LK c#f7 LRSAI R 2 8T

KK % # L, %l Status epilepticus @ kAE
TFHBAMTIET L 2. 1§ Imol KEROE

BBk T i A #ikEA S HRE,

AETR - 2RKKEHED bhind - . HIE

B PH158mg/kg LHEES NS,
—ISHEIARBEEA XV REE 7 554

CEo—Bic T3 7% 1/1 5% v, AR b b A D EASCEA © BAARFLE (an-
it lec/lsec ORFFEAE e - 72. ) isocoria) Z 2Flic TR 2. HEivEER L
2. RERRE (3 4EEE4R 12 Guanidine 13 B2 ETHIIE 2 5
BB THCKK 28dz. KK 2R BT 5EENH 5T LB
#£3% B K REE A G B lec/lsec
hE AR TN mA . HEA BEE Status- HIEE
No. 3 Guanid "y KK LK =
° (kg)  (cc) (or%ml) g e fgg Ut epilepticus (mg/kg)
1 8 2 1 1 B G 2 (=) (=) (=) (—) s
2 6 2 1 1 BB G 2 (—) (=) (—) (—) &£ E
3 8 3 2 1 B G 3 (+) (=) (=) (=) 135
4 8 3 2 1 RER G 3 (+) (+) (+) (+) 135
5 6 4 2 2 R%E G 2 () (+) (+) (=) 240
6 1 3 o3 o ommoGe S () (1) (=) (=)
7 10 5 2 2 R G 25 (+) (+) (+) (+) 180
8 8 25 2 1 REE G 25 (+) (+) (+)° (+) 112
9 5 3 2 1 REE G 4 (+) (+) (+) (+) 218
gaE B Kk B A 6
B HAE  EEEkk  SEEk g AE _
No. (ﬁgkg) o' 2Rk FRE  coanidine ey KK LK & i
1 8 , 4 ;cnéd ;f:?:d ?uax%ine 47 (=) ) (=) #
2 6 T .. 63.7 (=) (=) &
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M. 8 # 10 & &

£%:13 Guanidine # B xR 5 EEIC X -

THRMEEERR IR & E e R R EEER
&, BERANHE, SEMRAERSER T € R
KK## iz, L hokEREs 5 Guanidine (31
ERETRIAIC R L Tk R 5 ME TH DB
- HETH IR E ORI~ 2 EERT
B, RACERICERLTH 5 & REERRE
B HEERE L 254133080, SHER RS
TH~0TH S, TOBIBELZETERLD
B s i SR iEEh R s w5 s v Tk
BEAHL TS Z & BEETE oEERESER
& W 4+ hiE blood brain barier & &L72%
BEszA Ly L BHEERS. BEThIES
ChAEBRESHLE 2 DD ZOBEKRTR
Metrazol, Glutamin®2 Na, Picrotoxin, Strichi-
nin £ & AUEDREENEREET 2. &
B NEBENEADEAICHKT 5 & ERNE
20~4053 & 5 BAGT & n D BRI O EERLIC
X o TEXDD. EIBLAIMNE, /NMEREE, |
BETEOIRCERARER T, 2028
Guanidine 2R3#586c & v KK g2 558
B oS % 77 b T blood brain barier 233
FREBLDEEZ DD, T OEEBIIHERRE
B L - A EREYE O 9 b Guanidine 2B 7x
b OTh 5. K Picrotoxinization 3TN
Strichinization®ic R % & KRR I, BUE
7 5 72 % O T march of movemet 237F 7
5KKTHBHZ LA THH. KKiIZLKiLHE
7L 2 tic ik LA R & B TR L
KK 0 £FIFE0 &% & -z, BIbLRBFEES
e L OERM/NTH B, KK14fH 76l
Statusepilepticus D IREE »3, 126l Nysta-
gmus ¥z, FERKEAS TR LEITEA
#l & ERl oEFlic #i& % R 3 Anisocoria %
Wl BhEAR I 265 261 KK 2R
Dieh - T, FIEEIIK 158me/kg LHER S
3.

V. % B

1. Guanidine ¥ & L %@fﬁi&)fd‘i?ﬁ
OREERGERS cEEES 2 5 & ERMERE (K

‘ K) 8L .

2. Guanadine Y3 & BEIRINH 5T 25 LA
KK 2582, BINE, /NEREE, WEET
RO W3 ISR T ST b 2 SRR ED
REDVACELOX Y EEMCE.

3. Guanidine Y% © R EIK A HH 5 C 1260
BN OERTERR 5 MRAMRE KK) &
Bk

4. SEREEANC X Y B o fLic i
EE# L. Bt Anisocoria #Fw iz,

5. Guanidine X FEFRETEIAICE L TE
BEEBoBErb 5.

PR OBFRE L N BB & Il — R, B
HUE B ORI LObs s U EIT 5. X
SROBEWHETE N e BEROT < CBHOREER
xT5.

x B

1) SUUEE; 77 =2 VI 2w T (BRAERERE
BETFE)

2) 1 BEE - HEMAS (1957) 27 =2 v e TEAD
RENFEC 2T BA4EEE 21, 50-55

3) 8 KFEE (1958) CaA o+ v RZIC X 5 EEh iRk
W OEERE )T % GuanidineDREIER BAK
Ak 21, 15-25

NZEHE B FEE= (1942) SR 38 22-35

5) TEIET (1956) FEMEYE OB U HHES)
FRiEsHT X B iR BE R OB AARAIER
18. 8

6) & Bt (1954) Glutamin B4Na K % Asparagin B
Na OFEEIBKIESHC & BEREBICO\WT HAEEEE
16, 11 :

7) JMLUAEF (1958) EHEfEREERYE OTEEIRKIEA & B
EHEA L OEEORK BITEY 35, (75)633-
637

8) HEEE S - Al R EURZE) (1942) KE¢E
EEH SR B Picrotoxinization I TNz Strichi-
nization LT ZMERE 3, 76-92
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Summary

1) High concentrated guanidine solution introduced into the cortical motor area of
dogs produced the generalized seizure. '

2) High concentrated guanidine solution introduced into the cerebrospinal fluid of
dogs produce also a generalized seizure.

3) High concentrated guanidine solution introduced rapidly into carotid artery of
dogs produced convulsion with latent period of 60 sec., at the sametime it produced
aniso-coria contralaterally. . '

(Department of Physiology, Schoul of Medficim,yli’e:’o University)



(J. Physiol. Soc. Japan (1959) 21, 1208-12093

Anticarnitine OBEEAH SFICX DERICOWT  612.741.1: [612. 83 : 612.014. 469

Convulsion Induced by Injection of Anticarnitine into Cerebrosinal Fluid.

EAMR B —

[. #% ]

SRR O MR F 0 DAEED 13, BIBEE
wxwsrmyE KKEF) % Carnosine &[FAE
L2, BBV 52 IBT o EE
Carnitine (r-amino-B-oxybutylobetain) & [
BL D

Carnitine 1% & O BUE BB CBERA O
itk - CEBBSEEBIPLCICES L
ZoEEsv. Ud i Carnitine 132 D&
» Carnosine ¥ {4 L TIRET 5 & R\CREE
R&i#bo .

Carnitine 13 Ik O K7 XS T H B4,

(CHy)s NCH,CH (OH) CH. COO
B y-trimethylamino-8-hydroxy-n-butyric
acid (Vitamine BT) T& 5. FRAHEEHERO
WHAEESC LY, corr=FvEPHELL
< Anticarnitine (fi#R) 2FEFE S LD BPHCH
wWTERE R,

Anticarnitine ZER Y # 3 ¥ & L ToCarni-
tinelc i L C I HHi/EMA % b b, Carnitine® ¥
52 vEREIEIT 5. Ko ZOYHOEE
MM, B PRHEEERCET 28
difE. Zzic 2, 3ORBRER AT B
Anticarnitine OREERIKROKETH 9. Alb
Carnitine ® B EY BEE AL 7 X VEREC
BlesPETHS.

(CH,); NCH: CH (OH) CH, SO;
A EEE 197 Th B.

. RRRURRGELER

1) BRI LB EAEERENHT 5%
DEEE] UhD HRR

* EISHBARSESMERSEHE
R4 8 FIL4A )

— & % 2% 3T (Usmikuso-Kiichi « NiMura-Fumie) *

HEEA R ¢ (MERK 10kg W& MO
FreEficEEL, STEHE e THEEER
PIELBRETS. QBHE2V TH~F—HA

Y F VU AEBCTERE 0.3mm BED

BB CRRMGIENE 2mm, TIEURE 1 40~
50(E & Fv 7=
s SHEMBEL, BREEEL =RIC60RN
fiee < AR UITKK &#ET) 2BET
5. AFRER THERERAEOHERT 5
BEL, TREELT 1~2 BRSO
R AEEMNEST L v Anticarnitine KK &
AL, BEHKK Bs#%LTsHHE8HEL, T
EEB TR ESNKK oRFRR & L3
HehRoWHEEL T 5.

HIR
N 3 QEJ\HUKK {& W
wame ERlT,) Rol e WE
1 0.1M lcc 55 30 0
2 0.1M lcc 77 150 (+)
3 0.1M lcc 44 6 (=)
4 48 44 0
5 0.5M lcc 32 35 0
6 0.5M lcc 40 10 (~)
7 0.5M lcc 27 15 0
8 0.5M lcc 35 36 0
9 1.0M lce 55 1 (=)
10 1.0M Icc 55 60 (+)
Bak HL06

5 12kg =R 23°C

4°15¢ s 1A REE R B
. RIS T BB Bgt St
514 REEIESE TK (+)
14/5" iﬁﬂl«%%ﬂ:b KK (+)
150" KK (—)
17/01 H"W/QIE'”" b
5°18/0" SHE TK (+)
5 m%’mﬁﬂ%@ﬂ:&b (KK)
6 1.0M lcc Anticarnitine A
40" KK xH< 75
195" KK (=) & (-)
50" IRIRIREE

0.1M1lcc~1.0Mlcc Anticarnitine 7K¥EHE Tk
29 BB P RSB b Th S 0lick T,

B iRy EReEEDH
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3, EoelicbTriczoMEE Rz,
2, BIOFlomL 2z > TKK 28#5RE L
b 1Bl % Bl O CIROEREFT I - T2

2) Anticarnitine K& DIEAR S
mEphk: 1) cAOFETREBZEL, BA
Wic/NLEBIT, Thi v ASENE EMRE
CRIAT 5 » BT & ) KiERIRIA UEE
FWEOWH % 72 L AT Anticarnitine 7K¥EWHE
EA L.

#3IK

WARE BN () KB RERHE ()

1 0.5Micc
2 0542
3 0.5M2cc
4
5

207

e e e

( —
( —_
( —
2.0M1cc (—
2.0Mlcc 970 (+ _

551 pliz05Mlce, H2-B3HEMEL < 2cc
pirE s, BEFKEEOR. ThICHL
< 20M1cc ® 2 FlfR LHIZEE b 2 i REEE &
L L2 [ L T 5 Statusepilepticus O 2T
o B R R & R,

#hJhsE Anticarnitine o ZIBRBRER (T
KoTwheh b BLTHIV=FYENHTS
HEER D 5P BEPRETHDL LOSTD
3, AFEOERTE, FEMSERRICALT
m%éﬁ%ﬁbéawza

M. #& B
Anticarnitine ({E#R) ZBERANBEG L 225,

1209

FE MRS X AEMAERECEL T, Th

R EEERT B EFS R BN, BN 20Mlcck

25 U CIRIERE ORI E R,

BT 510 T, RIAGIRES 72 5148 & AR
D ER - e AR TS BT B LT
FERDRHOBEETS.

X 2N

1) B ARRE oL - EGBSoF 813
=

2) BH HBe EAEY- BXTHT- RERTF (1951)
FE X D P L B E & A E
DWT BALEE 13, B95)

3) EMW¥EYK (1951) Untersuchungen in Embryoche-
mie und Vergleichender Biochemie uber oxyamino
saure und Ketten—Ring—isomerie der Aminosaure
und Verschiedenes. Masaji Tomita~Gesamwelte
Werke.

I . Herausgegeben von Junji Karashima. Kobe
Japan

4) H. E. Carter, P. R. Bhattacharyya, K. R. Wildman,
G. Frankel (1953) Federation Proceeding 10, 170 ;
H. E. Carter PK Bhattacharyya, K. R. Weldman, .
G. Frankc (1952) Arch. Biochem. Biophys. 38, 405
; (1952) 35, 241

5), 6) RIFEE - EFEN-FH £ 1957 »r=5
VEYE OZe DL-r-Trimethylamino-g-hydro-
xypropanesulfonic Acid {DL-Anticarnitine) D
B AAEZEEEE 31, (45) 233

7) ARE— (1959) BARAIRIEIC & 2 BE xR
%9 % r-Amino-8-hydroxy B DIEIEA H
AATEEE 21, 616-621

Summary

Carnitine which was introduced into cerebrospinal fluid of dogs produced a seizure

when some dipeptide was accompanied. On the contrary anticarnitine which was antago-

nist to carnitine in the growth of insect had itself a convulsive action when it was intro-

duced into c. s. f. of dogs, and it made an augmentation of electric current to stimulate

the motor cells.

(Department of Physiology, School

of Medicine, Keio Universiy)
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Mechanism of the Convulsion Induced by Injection of Vitamin B; and
the Allied Substances into Cerebrospinal Fluid of Dogs.

Y SIS

. # ]

HHRER I 2 DO AETEIEEAFAET S Z
& 3B I R T Sherrington!®, Xz R
T Pavlov!® 23& b THENCRLEFTH 5.
ZOTWERICEEONFEMENEEL Twb L
w5z 2 Loewi, 0.9, Dale, HHD 0 42HY
REYHPEEL L ThERGERE LN T
RERIC L > THRIIFLEATCE HTH 2
2%, 1958420 Annual Review of Plysiology ¢
Paton () 3 Z 0MEE 2 3B VAR O
FTOXHCEHELE - b2rb 6T, 4k
& T\ 5 98 acetylcholine (ACH) DAt g
EAMERRERTICESLLORRY, T H
VT3,

U % 21956451 & » ¢ Elliott, Florey® 3

- FARRCHROGRID 55, BRIOFIEROYE I |

T-amino BEEEH 13 B-hydroxy r-aminobutyric
acid THAHH LU TVB. ZOIFFEHA
DEROMEET Z ORBEOFHEL LR TS
L9 DIREIHIRE Y B OIRR AR (stretch
receptor) TH L Tv 5 LEHIRCRIT BE
EHRSBOWEIFHRL T b, MUERCEER
Z L iE &, GABOB (B3-hydroxy 'r—aminb-
butyric acid) © H it ERE B RETH B &
CE#L T30z GAB (T—aminobutyric acid)
i, (DEH OB b 3REE LT, QREEET
ZERLELEDBEVIEICHE DV T W
5.
KD, HRDERZoHEER L TH
GAB i3 ¥ 4 3 vBe® iz folic acid % #HEEE &
* BISHBRFE WA ERE (Rapa)
(FERI344E 8 B14 B ZA)

ESN

(NiMUrRA-Fumie) *

LTZhic ATPiC X % energy &1 H 5 &
—EOEROBCREME BT E v I
REESE R 87, ¥ 4 3 v By, 343 folic acid
i methyl bk # R TFEERETHB L2 b,
methyldonor ##%3 % & methionine T/ <,
choline TH % Z &R - 72, AT DHS
O energy 513 ATP 2 HEE 252 LicD
X Bh, BCRES®IC X - T energy 2B
PTES I VBt X - TORAUBARMNET % 5
RCRFEICE S 2 vBic & - TOMHBE S5 5%
BoBEZELTHZLTHHEET S & L H
dezh, BOBCRCTEELEERDE 14
T FVRTHELD, TOLDOEHEELLT
EZzoNbZ k- TbHEEISNETHSH
. EHI I H—HOERZRAA GAB K
BT % energy e oHI oA L L TAE
WL &2 A 7o

[. RRFERCZOER

1) B oRKT 10kg figo b0 %
By, BHEEOFED CEMCERL, AR
Db & CHERCHScmO R BB %7k - T
BB 4L CHEEEEEHR L, Zhic/h L
FRIU T, HENE G ICRIAL, BIRNE
ICHEEIC SRR E L R BRERONES LY o
FHiT X > THERR Lz, B2, 3o6itad
ST, BB AR ORI L SR LT
EFEE Y 0.7cm MU AR T, ZoHOF

FE LV AIRE EToFEERIZ, 22cm T H

Sle. BEWHERTATKER:E LTS, X
W EWC20~2T°COfS 2R EF L 7=,

2) R% o indicator ¥ EHSBICHKLT
5 BEEROBLE L, Tremor O\ F v 78
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K3 EA L, REERMHEEZ (Klonischer
Krampf DI FKK & WHE3) oA e Uik

3) BEWEROHERIE, TSTOER, 7~
TOREOFAET 5 NEHIC 5 HE I FHELEE
L V52T, 2OEELRYEREOBA
CEEL T3 b0k I EEERK X » TH
HshBEThHBECIELZHbE I, —
WA (R HBRIREN T B © homogenate %
slice (B3l L =FERI) B ORBER
52 CREREREI L TH ARESHRENE
RERL LTERETH0 L2 ALEBRTH
5. ROFEINEERAN CHBERLIEEE
zT, RERBZ»EI», HRELET
WIENERS NP E )P EERELT, &S
WME OB EEENCHRT 02T bERET
ZERTH L. REPEA L PR OB
EEOWENIBRICECELRE 2 & & ERT
3. FAEWIE b AEFET AR INEENICFEL
B R FODEREELOOHDIbOLAEDN
W, HMIVWEEOEEEELLHILITEST
INEE N OB S BEEEAE » TR E D
LT L, WELEEEXZERCACYBH
BEETHENE D PREENEZZNE I N
CHET B I EBNHRBETH B, AR
SWTIRECREENIT 2 OMEBERPTFET 51T
BomeR, ChEAPLIAsI kT
BUAEELEHET 2208 9 2, PRIV
BREX LN EIPTEDLNS. bLELE
FOHE L BrEERR o BBESL Ty
5LE25. RCREOHBEOREL L I
BEETH - ehd, BRCREELNS. &6
CEBIZOWTIEE 9. Zhicid 2 2OEK
By, OEEREBML COREYE O FHT
% HEkRE, QFEERTEE b1 Tenergy
PELEL L - TREYHEREEYLDLEOTD
53, OTRICLTLERME R PEEHREL
TEREPBE SN EIPERETNEDbN?S.
PDroERrERcHeTTHERS I LICE

5T, & bicF OO REYED.

CAKEEE BREBELNBTHS .
Buvi-Ee, B FYE, €45 3vB,

Z O (THHLS) r-amino BEEE (BIEERFRATE
NSRS & o) Co-carboxylase Efl
%, Thiamine phosphate (EH * 4 K7 — %)
Thiamine propyl-disulfide 375 % TPD,
Thiamine 8-hydroxyethyl disulfide Ef%TOE
D (REEMMASHET v &35 EZ T2
D) HTH 5.

I. = 8 B &
(A ZHELTORMET FUR
1. EHT FOBERORER

1k

Concentration

:(fj ]cEl’yruvic Seizure Iﬁgﬁﬁﬁs Number
0.02M (1.0mt) (=) 0/3
0.08M él.()ml) (=) 0/4
0.15.M (1.0ml) (—) 0/3
0.2M (1.0ml) (+) 555sec 1/3
0.4M (1.0mi) (+) 225~660sec 3/5

#1ROMmAERT FvBoMRNBEETIX
RABBEX 02M~04M lcc Th -7=. Hbg
BT FYBOATRECERTRELET. ER
OSEHx 427 Fc, KK #1256 < 3kiEic
E VR LSO RICERIC b E -, 1H1%
RTLEROML TH 5.

Hgox

398 =ER20C Tkg -2

11°20¢ E2 )]
30 BREE (EMIRE~RIA)
45745'" 0.2 lccHtk 7 ¥ v BEKERIEA
47" &L I SR DEREHIN

54! 575
55 BB L KKEELREbIERIS
HKKFHE

55'10" KKIE3. &REHzz <
57/30" VR & 1k AR & BT
12° 020" BE D AKK
35" ke
/30" FEE D HKK
930" [k-¥e
12/15" £ HKK
201 ke
127400 KKBFUOELT

2. EMTRUEE+E 4 VBREQOERR
RERERICY - CBRERDY» 5 O T BEED
1/45 51/1004H T FoBe v 4 2 v B ¢ @
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Rz & L. VB OREFREOREILR
B(B)CfI7/8 - TW 5.

H3FE
Substances Concentration Seizure Latent Number

periods

Pyruvic acid 0.01M(1. Oml) } 0/3
VB: 0.01 3 (1.0ml)
Pyruvic acid 0. 02M(1 Oml) } :
VB 0.04 3 {1.0mi) 667sec  6/7
Pyruvic acid 0.04.M(1. Oml)} P
VB 0.04 M (1.0ml) 400sec  3/5
Pyruvic acid 0.05M (1.0ml)
VB: 0.02.3 (1.0ml) } (+) 350sec  2/5

W3 T D Lo ICEET FYBROEBES
B FERIES . L LEET FTYEBRO
BT O LR L v VB 0Bl & » TF
i EEHCE s ki B b hi v, RBVB O
BRSO LRI 330 T h B (R (B2
B RICE 3ROHF O 1FlORRERBERT &
FAROML TH 3.

F4E

3H17TA EH23C kg ¢

4730 7]
5°13/10"" Pyruvic acid 0.02M 1. oml T VB
0.04 3 1.0ml @A
30" e M UBHET

15/ PR

16! IR REA & e B

21/ O B A TR U0 & F

221207 FNTKRZ %

27 0" 4£HKK Nystagmus Hih 3

29’ 0 KK(—) MEEKK? 5 Nystagmus (—)

20'30"  BEEKKI-Te

59" 0 KK &7

BV e ki 230 # o oeiRka iy KK 2 #HBL LR
KK %8 U CEimrii1208© KK kA 72,

o TR KK oEEL & Rk - . EiE
7 ¥y R+ VBRI H 3R L &
BrohTEY 8EHIEEL & BIH300 %
SEEREEIC D & 5 T B, BRBEET FURE
RS 3, VB, B 613 & A ¥ 2ficKKo
EBELERT-3 (ERBZSR)

PRIz & 5 TVB ORI = 30 ¥ —felric
Iz ez, 202 e bATVB OK
BRRUEHEESC L BH BN, TOEYWE
COVTHRECVCIMARZZRDS T 5 5

.
(B) E43IvB, RUZOEHEDEBHER
BEICKDES
B2 VB RUEME R RICRTIHE OIS
(a) Thiamine hydrochloride ; Cy» Hy; CIN, CS-
Hel

HsC,\"NH;-HCl SN _~CH:CH;OH
I
N/ \CHz / N \CH;
moles = 337.28

ClI~

(b) Thiamine propyi-disulfide (TFD)
1?12 C—NH: CHO ? ~S-CHo-CH:—-CHj3
HsC—C ?I)—»CHz —N N c Y C—CH;—CHOH

N—CH
CHs

moles =274.3

(e) Thiamine §-hydroxyethyldisulfide (TOED)
N=C—NH; CHO S—S-CHs-CH:-CH:0H
HiC—C C—CHs—N
| N
}
- CHs
moles = 258.3

C—CH;—CH:OH

(d) Thiamine diphosphate (TDP)

- =CO—carboxylase

CHs
N=C-NH; [ |
| , €=C-CH;-CHa-0-P-0-P-OH- H:0
H:C-C C—CHz-N\ ! |
T | dYc—s OH OH
—CH Cl H
moles =478.8

504 W OB ST & 5{@@@%% B
BROREREL RT EROML TH .

HER
Critical Latent .
Substances concentration period Seizure
TDP 0.01~0.02 (1.0ml) 180~300 (+)
VB 0.1~0.2M (1.0ml)  300~330 (+)
TPD 0.2.M (1.0ml) 240~540 (+)
TOED 0.4M(1.0ml) 480 (+)

VB iz —BARACERBALI N TEITHAS
L EAEENOE 2 FE, TDPOKK EER
VB 01l/10: BV Z itk > Thbdd
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ZTPD, TOED{—EBHMfENicA - TVBi&
B THLE ZERMOENTV2AD, 0
BHELFKK #8887 e U CasERIE(ETRT.

(C) #EMY FyEE+TPDREDRER

TPD (Thiamine propy];disulﬁde) DFEET
B TOLER, Db VB OFEKT,
S-propyl B SH O Fi ic & L = b0 THiC
Thiamine & FERERRD 5 Z L FHEE D
nNTws. BEESTE02M lec TKKEETY
0T, EE7 FyEg, TPD HREHEENTO
EECHBCHRSL R, B6E0WMEERE
Rz,

HE6FR
Substances Concentration Seizure Number
Pyruyic acid . 0.04M (1.0ml) } (=) 0/1
TPD 0.075M (1.0m)
Pyruvic acid  0.04 M (1.0ml) _
0.15M (1.0ml) } (=) 0/3

febe 7 ¥ 9 BRI VBLOR: & ERED0.04M leck
Fl\ 7= 2% TPD B EE® 15/2 & v T 8KK#%
BERCOTROERERAL. AMLREUT
»TPD ## 5.1, 20537 fEo TPD »BfE
PIF O ¥ v AR .

BT

Substances Concentration Number

Seizure

Pyruvic acid 0.04M (1.0ml)} —) 0/2
TPD 0.075M (1.0ml) 0.075.0 (1.0ml)
Pyruvic acid 0.04M (l.Oml)}(_) 0/2
TPD 0.15M (L.0mi) 0.15M (1.0mi)

i@ Thiamine (VBy) RuEo® TPD
%% L 12 233K Thiamine 3 &&NTERT %
%X diphosphate (CO-carboxylase) &7z T
ROKER SRR BT T & M A RER
BT 2.

1) Pyruvic acid=Acetic acid+CO;

2) Oxaloacetic acid=Pyruvic acid+CO.

3) Citric acid=a Ketoglutaric acid+CO.

4) a-Ketoglutaric acid=Succinic acid+COs

Bt BEEER Y Vv, BT Y uBoc
Iz i X~ 2 ERTHERET S Z LM

EhThBE, ohndd TPD & ks b &EAIC
A - TC—H Thiamine &7%&Y, & bic ZhH
Diphospho Thiamine & 7% » THIK O T %2
b, kol AKOBEERTH, ToRME
HWHENCA > TRAxCTOrbb EELNTY
5. BEEROBBELABLERT F YR L
TPD © 3 @B 2EL Tz, HUROER
TR — B 0 &ic B o Thiamine
WL TRNEFRD B Z b D

Y EOERIC X VRBHEOFKE O E T
VB EEE L L T v X~ 50 Dt
BrLTHvsb0E Rk & bEETFTVR
THB., FoTr-T I/ HBROBACLAUE
ZxAVTVB RO ZOERERB b0 L i
TROFERERA .

D) r-73/BBR+ESY IV B RUEME

DR

1) r-7 3 /8EB+E 43 VBiER

-7 3 JEsEE (M TFGAB 7)) OKKRIE
i3 0.2M lcc ©VBx 0.1M lec Th 5. TD2
#r N EFLBEEU T oBECRY TS
U EBRERTEROMLITHS.

HeE
Subs- . Latent .
Atnces Concentration period Seizure Number

GAB 0.01M (1.0ml)
VB:1 0.025M (1.0m1{)
GAB '0.01M (1.0ml)
VB  0.05M (1.0ml)
GAB 0.02M 10mn
VB:  0.03M (1.0mi)
GAB  0.02M (1.0ml)
VB:  0.043 (1.0m)

( )

(1.0ml)

(-) 0/4
(=) 0/2

427sec  (+) 2/3

GAB 0.02M (1.0ml

VB, 0.05M (Loml)[ 340sec () 2/2

J
)
} s0sec  (+) 1/4
}
}

GABOKKE{ED1/1012 VBL0.03M leck FRF
L TED CKK 0B e Lz, VB o
AT AEEMETE-TERBIERE L T v
%. UL» L VB BMKK 05a OEEEREL Y
EaEs L T e, e BGABEMKK o
B21390080Cdh 5. GAB+VB; REOEREE
D 1Pl EFRT RO Th 5.
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9% :
1218 =E25C 8kg 3
T4 )
50'30"  GAB 0.02M lccik > GVB; 0.04 M 1cciE A
54/ TREEE N, Kz B :
58/ i
59'15" £ HKK
45" KK(—) LK(+) Nystagmus(+)
20" 0" LK(—) Nystagmus(+)
11/ 0 KK(+) Nystagmus{+)
12/ 07 KK(—)
40 KKEMELTFECLES
BIROHF TR KK 3R LEE T35,
RSB 4flic oz A2 BEL A
72> 151k GAB 0.02M 1cc & VB, 0.03M 1cc @
BEE4T5 - 1 BIT 461H LBlic KK % R
BATREL L VECERL SO EEEL 1
Tvab.
2) GA3{TDP (Thiamine diphosphate) =i
GABR U TDP # R EU FTOEET2H
FREEE L R ERT LROMAL TH ..

10K
tsal:?cis Concentration La;fforg Seizure Number

GAB 0.02M ( 10ml)} ) o1
TDP 0.001M(1.0mi) :

GAB 0.002M(1.0m))

TDP OOOSM(IOmZ)} (=) 0/2
GAB 0.005M(1. Oml)}

TDP 0.002M(1.0ml (=) 0/2

GAB 0.005M(1.0ml) ( o3
TDP 0005M(10ml -) /
GAB 0.005M(1.0ml)
TDP 0.01M 10ml} 480sec  (+) 1/2
GAB 0.01M (1.0ml)
TDP 0.005M(1.0myf 67sec  (+) 2/3

GABOREE #E1/20~1/50 & TDPD1/20 4
¥ TKK% R, GABOFREMRMIcE L ©

- 4y, 453 TERRI &

TDP 0 gERERE» DT GAB+ VB & L v
KK E Iz { v, RICEREED 162517
EARES ‘
11A27H £R23°C 8kg ¢
2 E= )]
47! 0.01M GAB ¥k \> @ 0.05M TDP A
48' EF @ Nystagmus #2 %

49 #45 Nystagmus B 3 & FIRFC il
IV ERP2HCELRKKERS

49’307  KK(kL#¢. Nystagmus (—)

50/ EREREL B

54/ VEESE N
58’ rBdIEIhB
3°10/ EERRBIZ S B

3) GAB+TPDE#

EAVES
tsa‘ggs Concentration Iﬁ:rtfotg Seizure Number

TPD 002M(10ml)
GAB OOZM(IOmZ} (=) 0/3
TPD 0.05M(1.0ml
GAB 0.02M(1. Oml)}

TPD 0.1M (1.0ml) (=) 0/2
GAB 0.2M (1.0ml)
TPD 0.153(1.0ml) (=) 0/2
GAB 0.2M (1.0ml)
TPD 02M (1. Oml)} 360sec  (+)  1/1

s, GAB R U TPD#: % 2 h o fpoksg
EEEBECLOZEL THO TKKOFEBL A
7=8%, TPD 78 GAB & iz @< B4,
VB  TDP © 1 { T v &hbd 7.
TPD i3 —BAMIAO T Errsic 2 e 5%
v it@rabo s i hiE, GAB & EE#:
ETCRRERBO = AV XF~TRIBRRvEv
5 b XiHB. 2FZTEEETOMOBIEI
X% &, TPD, TOED & fug iz A - THRIL
ERFCVBL & 72 0, FRinEkE B U <& ERRCfT
> TEIK & HRBRBZET TH B2, FHiIKd
Wlao—ETh 50 b, VHMboMETLES
% TH BT . WEHKEERSTIZOBHE
PEROHLMERD ZEEROERTL LIRS
na. B ' :

(E] TPD & TOED (DEENIO

1) TPD © —E&%* BERHEEFL T8V T,
BB & i VB 2B L, RS2 E TV,
OBEE» >, TPDRVBik /it - TEEERNICH 3
EREET 5. ZoERIBEERY155, 30
- 2R, ARSI 1IT0%E
BREWE A, FBEECOWTH1EEHWT
VHEOTEEEEIC VB NERL ERETIE R
V. ORI EOFEIC X - THB7 TPD OB
NOBEHR#KRERT LEIZFEOML TH 5.

Ei&TPDO.1M lec A & @B VB, 0.1M 1cc
ERETHWEKKBPHEBR T L3R TH5
2, 1591z 0.75M 1cc » VB B8in< KK %
Rz 23, 0.05M lec ¢k KK #327, 3098
1% 0,06M 1ccTKK#% R.C0.03M lcc THBL¥T,
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B13E
v By KK (=)
00251 [ FRRE)
. ° O o
005 | ° . °
0.075 . .
o.1M : T 35 45 5 T
TPD
0.1 Miml

45531212 3 520.03HM 1ec O VBEM KK %
R, 600 c1x0.075M lcco VB: &38IN#45L
BT RE KK BRBEL o, #2TTPD
R EBASTEHCHENIIVB L s TH B E
RDEECETS 2 & Xbhoi. TOWREIIR
KK # fRe L THBMNCE S 2 & B3k
OTHRBAE FOEFERL T3 & AN, Mo
SR T AR T OB L 5 2T/ MR TR
DBEHTHBEN, Pl bRBRWMETIER
FROREEIADRIT R b k.

2) TOED % TPD [k D Fk THRAHK G
LT, BillgEeKc VB zENL, RErE
T VB 0&E X v Exic TOED 2 VB1t i T
BN 2 E 2T 5. TPD AEORR
BN OTOEDD ME Ml e Ry & 514
EOML Th .

#143%

| 30 45 60 70 90 108

TPDRAKETOEDE: £ #4553 %12 VB & 72 » T
BERNICH 2 EPES L R V0T HE S L4
BT 5.

P ko528 TPD, TOED 2% B6HK X v WK
ERET—BREEMILD 9 It AV VB 2 e - T

POBEUERCHEDbIEZ & 2R T, LA
TPD, TOED?» H#EfANTVBi& ia b icid—E
Oz ETLZENIOERThE - .

3) BEWK NS L 72 VB SR o fEHE & i
BEVEN X Y L L TIT K BT —EREE
VB, % BEEMIc A8 U T RE2ETEmN
VBioE» b L 7z, H1I5EE i iR T
RLELDOTH 5. '

F15%

o =KK({
0=KK((+))

4 IS
QO03M Imi|
vB)

30 45 60 75 90 105 120 135

Bt VB i3 B s 52305 i B L ln v s
Z QRRIERIME NI TTERER 2R T
3, BEALEIBERNICEEEE s T,

V. 8EBNH &

WRE U7 OBEYRIE HAE AR R © Transmitter
® v Clnhibitory transmitterit 4Gz 8-hydro-
Xy r-aminobutyric acid (GABOB) & [E®D
L7223, ;jj Exicitatory trnsmitter {2\ T
X GAB R E 25 THAHH T & B ROEBH
LD EBL TV A Bin (1) EERETRRE
BEERST 28I > T GAB 35 EEM L
THEFETZL. (2) GAB 3 FEREEBRED
FT VB & ATP T BEMEL L BEET
BEEEEUTO L0 322 M EREL I -
B4 % b & Exicitatory transmitter ¥ GAB ©
AFNAERE BN D THD EHETHZ &
HksZ e HITF T30,

L 5iE GABBATPIC Y » T3V X — %
b b N THEENE BT 5 Eicidds
ERTW 2R 2WEEREE L T2 m X~
BEZITOEThHA Db MEHC 2 NEE
NIEHFETS ATP o= ¥~ FfBT5
Boh R eo= 3 X —FRCiREILTh
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fhk v ATP 2 &L CHET 5 2 & BUET
B, FTOETHLE -~ &&%Té%ﬁmut
LTESITHDHH.

BHIERRBE A O R bIRBEIC N D
BB Z X 0 BB %KD D0y ZUCOD
BEAREL CZORQEEHETH L, BEELOK
FECZEPBERRE F VK — 0 B BHEEIC
ReTFHBEN Ty 5 Bid 53 2 hid k5t
Bo ATP VBiick - TRE¥ LS ICE
R EeHELEZ. TOMERBRS L T T
VB 3 EEELHRCEAL TREFEBT L v
SMENRL D, * Z TEHEHEIFE-CRRN
VB EEOEFBELEL, bU bEAEE
DFThoaRbInicEE LR EWEE
Mz BB, 117 U TRENES »E 5 hk
BLXHELT, T EKRESFEERCR
TRESERTYHEEL T FOREES .
ZOFRERIVB LA T FYBRCTHL LR
BRI PCUTTCHY R, BHRE
FESZETZEBHLr Lo T BT Y
VBRI EKRBOIRIC Y - TERIET 2
TH5H, ZO0LORZFALF~2HKT5IC
X, i v I A0 7 2 vBHEBICANS. o
TVB M8 < WAL T FOBE D 7 = Vg
BRI A DAL TE K 2, Bk 7 = vEREIE
WOV OPDOEZIRAZ P LR, &
OFEMN T ¥ U B+ VBRI ~ v V2 CREIRE
KD LIBHER BERARSC X HERS
F U BRI D\ T, OFRCHTEEHL Twy
BEROZ LI, ThERBORER TCA v
A I NVROLEEBLICE s TR TnBHZ %
HRXTBEL0OTHD. VB BHEER I 5854
DENICRAT 38, ERAOFTHAI L
5 e b A © CO-carboxylase (TDP) o
REFRENRRENA VB LB L T91/10~1/15T
HHZEDPDHERTHS. »wTHTLTH VB,
HBREBEACRT A ENRENE 2 EETS
eHic ek s REARET 50 e 5 HEICE
LT, BERYE25Z LS. BIb VB,
BENEOBEONE IAVX e HT 95
EVIHHEETH B,

—fRI I EIKRFEO RBHEE L B ERT
BLEIROML TH 5.

165
SLYCSEN

1 o
PYRU‘L/IC Aclb—i-i-—‘ACETlc ACID

COOH
+CO0:z oHs

CO-COOH OXAL/O'AGE‘HG
ACID
CHr COOH

VARIOUS 4C
INTER MEDIATES

C AcCID
CITRIC A GH,: COOH

(oH)cCOOH

CIMALONIC AGID .
Ny various ec Hs-COOH

SUCCINIC A 1D INTER MEDIATES
H¢000M &-KETO j
°“°°°" SLUTARIC AGID
gH:C0

gh
C0:COOH

Bl bR RHEN T 25611, SKREXE
OEECRVELZLBDNE. RERTIRE
M7 FYERD, VBIRUZ O & FilER &
LCTERICR2EEERL 2.

& TVBEWE ¥ TPD, TOED % GAB 3t
w25 a, VBiOMmEREREE R -
RBIOVWT—BHERIEA> THrLHTRVE
VBi b7 o TR WI & B EEBLERE LT
ZEEA L 2. =1L T TPD, TOED &Nz A -
T 465 I VB & L CHE S h 2 B S
BlETBZemoT. £ L T 2offke
VB0 BER M O THE kR & & L T, TPD,
TOED #iz — B iz A b B OB 12 VB,
Lo THbREDO TRV & IRES B
B FAL T2 & Thho iz,

RRHREIC 2 S0IER, BIHEERE &1
BEEBHY, ZThieRBT322000E, B
HEERRICE L CREESREDE, IHER

TR U TEIRIEERE R LS L v ) T I

FEE CITEREE & IT i » TRz, §iH 3R
FELTRVBi&VBL: BELEROE LD
ThBZERRDE, ZOYWEIEEXLND
72D BCRYD = X ~RERNETH
BeaRTRER bR, SHICKE LTI
B0k, %o GABOBTH S Z L iciE:
Bhvd, 200 VB DFERC L » THES
IR LIPS, i =F X ~ b5 e BE
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ELURVERCA OGRS, ez eh e hEe 3
2LThH, MOTHRh =T A ~ThY 5
LABNE. FIRZEOTEI & 3 & REBHIL
v (+) OEEIRERE LA TR VB o
DLHO, VBEHEUAMNOAERY § 2 Vi3, EE
WHEOEBECRTRO DR, 20T &
PHEZL EBRENHPEIREL Tt b b
B, BEYEIEETS L LEESEA Y
DV, VWb AR FOMREELRBETH
5. L2t EROER» 6B T LBEMEO
RO RRBEC VB R 2 0 E % v
TR VR LEEL L 3. fl 213
VB1 285 L TKK 38 % 2Bz 13, BEGE
MEPBECEEYLNT V3 2 &, 5T
VB & fiv TEERBRWE & A ZRITIE
BHEMET D L ASHR S,

V. # ]

1) GABX#&Eix VB RO Z0EMWE L v =

FVE~BHEESNTEZ 5.

2) VBEEYE HTPD, TOED:REIaR ©
LVBe LB 5. ’

3) VBiBRUZ OIEWE I BEE ARSI X Y
PRS2 REIT5. 2OBBICEES Py
MABEE LU THEEL, VBIERI L c=
FNFX~EIT X 5T, BEYEOEEYRE
TEH2ZERE-TELDIDIDE V25,

4) EFEBRIET B &, VBIROFOEYYE
12 GAB PEENHE BT 255 0REE T
H5.

WERDICHR ) RIGWBRE x5 Misumi %
1 - T BERM R EIC O b Bz Lg T &t
R R e e T, EHESERICELL

VHBEERLET. MEROMBHNET S > e HED
FHaie@Eiled L LFEd.
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Summary

1) 1.0ml of a high concentrated y-aminobutyric acid (GAB) introduced into c s f
of dogs sometimes produced a generalized seizure. The above convulsion was reliably
produced when r-amino butyric acid was combined by Vitamin By and ATP. In this
case Vitamin By effected instead of ATP.

2) Moreover, Vitamin B; alone could produce seizure when it exceeded a certain
concentration of Vitamin By alone into c. s. f. and when itsconcentration was far below
it produced seizure with pyruvic acid must be correlated with the convulsion as energy
liberating substrata. Convulsion must be due to the excitatory transmitter which was
produced with the energy liberated from pyruvate. .

3) TDP (thiamine diphosphate, cocarboxylase) had the same effect as Vitamin Bs,
but TPD (thiamine propyldisulfide) and TOED (thiamine B-hydroxy-ethyldisulfide) did not
produce seizure with or without pyruvic acid. On the contrary they produced seizure with
GAB in its appropriate concentration.

4) Several minutes after the introduction of TPD or TOED, when a small amount
of Vitamin B; was added, a seizure was occurred. From this fact, it could be known
that TPD and TOED would be charged into ,Vitamin B; within ganglionic cells of

cerebral tissues.
(“epartmert of Physiology, School of Medicire, Keio University)
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BN S L BEMT K YBRESOY AL BICED

RRIEIC2WT

612.741.1 : [612. 83 : 612. 014. 469

Seizure due to Pyruvic Acid which was Introduced into Cerebrospinal
Fluid of Dogs was Inhibited by Malonic Acid.

o B2 Bt B

B OB ERIL

(NakamurA-Kénosuke « Sato-Tadao Nimura-Fumie) *

1. % ]

S EENRIC v TR
mitter & L C r-aminobutyric acid (GAB) &
V2 OECIVE BEE S TR, MEROT
DEYRIXGABME 5 4T exicitatory chemi-
‘cal transmitter @ 72 - TIL & v ) Bz H
FTws, ULadic—Kic GAB XREENT,
inhibitory chemical transmitter & L T® 8-
hydroxy-r-aminobutyric acid (GABQB) [l
FTEDTHEND, 0 b DE2O0 trans
mitter ® R EKICIEBTHSD I LB, HKEY
ZORJRIC Y > TEEHERERL L TRDS
nb2),

= 04 GAB Binfa i 2 WERHHOBERE X
Y energy Ht5-% 3%} T exicitatory chemical
transmitter 1€ BT 30D, TO EEEHE
L s ERKEBNREREYELFHRATS 1o
DFETLHS.

—HE TS I VBIRO % OFIE OBERN
P ORI Vv TH OFRRO (1 IR
NS PO EORE L 05 T L RFERT
Hy, TOELS YBSEEESR L LTEIC
LETHHL T B, £ 2 THRFE I GAB~ D
energy Hbb S T FUBEES ORHEO
MTEE T 5 AROER, Hbrv 720
TCAHAINIC LBbDTHENE I PER
T 57D IIROERERS .

1. % & 7 &

B HERA THRE 10kg IO b0 2B

* ERNSECR R A A EE (B
(REAI344E 8 R4 HZM)

chemical trans-

CEIEE20°C~2PCOR & AEEL Tz, Rz HE
EOEHED it - THEMCERZL, 1.0%7 =5
4 v 5~10cc ic T FREEL, SEEMPIE R
CsemOEEYE L, MG AEL, W
BTG ESB ETERRL Y 05~0.7cmst-
Bl oW OEETC/LEET, ShX v R
R ST & S U BETR © BARITHE 2FED
B BINOWE R KERE L TRE LT, ]
EEHEE X b HNEICE 5 PEiEEE, 2.2cm
ThbH. BROBRE, MRS (Klonische
Krampf P F KK & H5) 0 A UPEEESO
BicEbh 5 BEHS L Tremor E0 HVEW
TRBSERRAL 2.

. = B& B #&

ThHOBET FYBROERT FYRLYS
2 VBIRENC D TOERIC X B 2D FEETF
R ORI RIER 1 02M~04M 1.0mI TH
y AEfk 7 F o ER+ VB R 8 i 0.02M 1.0nd+
0.04M 1.0ml CTHELERCHEHAL T3, £
CLETWEC L BEEN v e VRRICE 5 TE
DRECEMNT 0 R ERBEL 2. R~ nY
Bixsv 7 a0 TCA ¥ A 7 v MBS RS
2. EHRRBETRTEEIEOKTHS.

Bl 8 45 T KK 2 B L AR
DEET FUER & VB & 1EBRRC v = VB
0.04H 1.0ml & Fe Lz KK EHEBRL v
Ep T, 00BCEIHBORETFY
B+VBIOEEORECH L CLEBRA bR
¥, = u vEBHARL»ICEERT F Y8+ VER
BRHEELELOTHS. UTHURSFERRC
I - TEAEEY - LrdREEE ZRCRT.
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1%
5A14H EE23C 10kg &

11°307 #hJ)
12° 130"  Pyruvic acid 0.04M 1.0ml Y |
VBq 0.04M 1.0w1 } HEA
EfEHE»
1015 4 HKKZH 1565 8 4458
1130" KK+LK
407 £ HKKIETe
20 VREES N
170 0" KKBEUHEHIT
1° 6'10" malonic acid 0.04M 1.0ml
Pyrouvic acid 0.04.M 1.0ml
VB; 0.04M 1.0ml
DI EAT 5. BT
38" 0" 3043#%87T 5 KK &S
40’ 0" Pyruvic acid 0.043 1.0ml
VBi1 0.04 M 1.0xd
DIFicEAT 3
4340" HiEh
45! tremor & %
45" tremor ¢
48 BEGE
59/ KKiZi#E & 72\

BRIV ZOBRREBENCHET S &,
(1)l F YR +VB 25 0.02M 1.0mi+0.04M
1O0mloEA Ik <= vEg, 0.01M 1.0ml T
BRI S 72 53, 0.02M 1.0ml GREILLEB
3. (2)EM 7 F YEBR+VB, 35 0.04M 1.0mi+
0.04M 1.0m! DEAWIE < v ER0.02M 1.0m] 1%
SRAHRE L BE & 7 &3 0.04M 1.0ml GRAE L 48
B, BEE1IFIvEAflET, BIEKRSELY
B2EEEETORMEENIRFRE 5. 5

Blix3053 & o 7228, B EREIEHSE . 256 4
BTHRCELSEL TAhER, S1HEOEES ¥
VERE VBi O BERINE s h, 0.04M 0.1ml 0
~u VERTRIERR s s 20 Th 5. Bl
30732 & 1 RO BHRRIME 2 28 1 14 555 2 ]
ETOMITB» v A REMEOMETK
EoREHESHEEE 25, ZoHE, —HR
VB: DEER AN THE IR OER TR T Vv 541K D
IRMEESBL v e HiHEOBENES L &
T,

V. #

BT FYBE VBT X - TET 2R <
v VERIC K - TRRIEHSR 5. Hic BT Fume
» energy Bt OIE & U THEI < B413 TCAY
AV VERTOBENDZ LB ELLT, 20
BEVBI AR & LTI 2 & L 2 2R T »
5.

#

ET 51T - TRIAHIRE /2 2 1358 & A0RR
BBb o I AR AETHE ARSI )L T
RARBROEEET 3.

X B

1) Hayashi, T. (1958) Inhibition and excitation du to
gamma-aminobutyric acid in the central nervus
system. Nature 182, 1076

ok
. Latent . Latent
Substances | te Dosage Seizare periode I te Dosage Seizure periode
Pyruvic acid .  0.02M 1ml 0.02.M 1.0ml
1. VB: 0.04 M 1ml (+) 1875sec 0.042f 1.0ml (+) 510sec
malonic acid (—) 0.01.M 1.0m!
Pyruvic acid 0.02M 1ml 0.02M 1.0m!l
2. VB 0.04M 1ml (+) 540sec 0.04M 1.0ml (=)
malonic acid (=) 0.02M 1.0ml
. Pyruvic acid 0.04M 1ml 0.040 1.0ml .
3. VB 0.04M 1ml (+) 420sec 0.04M 1.0m!? (+) 390sec
) malonic acid (=) 0.02M 1.0mi
Pyruvic acid 0.04M 1mi 0.04M 1.0ml
4 VB 0.04M 1ml (+) 255sec 0.04M 1.0ml § (=)
malonic acid (=) 0.04M 1.0ml
Pyruvic acid 0.0421 1ml 0.04M 1.0ml
5. VB: 0.04.M 1ml (+) 525sec 0.04M 1.0mI } (=)
malonic acid (=) 0.04 M 1.0mi
Pyruvic acid 0.04M 1ml 0.04 3 1.0m!l
6. VB 0.04M 1ml (+) 455sec 0.04 M 1.0ml (+) 380sec .
- malonic acid (=) 0.04M 1.0ml o
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2) Hayashi, T. (1958) Neurophysiology and Neuro- 4) THIZESET (1959) v & 3 v B RUNE OEHWE D
chemistory of convulsion. Dainihon-Tosho Co., BRI S BB oSl vT BAE®EE 21,
Ltd. Tokyo. Japan. 1210

3 ER M -7 3 BEBEBIRT i AF— 5) EHBSER « HHEFAES (1939) KM ERER DA
BrET BT CREE) & & R & OBIR LR 1, 45~51

Summary

When Vitamin B; with pyruvic acid was introduced into ventricles of dogs, the
generalized seizure was produced. It was presumed that the energy which was liberated
by pyruvic acid was used to generate some excitatory substance in the brain. The above
energy liberation would be evolved through citric acid cycle, which was determined by
the authors by the experiments that pyruvic acid with Vitamin B; could not produce a
seizure when a small dose of malonic acid was added.

(Department of Physiology, School of Medicine, Keio University)
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The Convulsive Effect of A. T. P. which was Introduced into
c. f. f. of Dogs with Aminobutyric Acid.

T B

[. #& Bl

-7 2 7 8RR X Canada 0 Elliott, Florey 235
EFW O S L T, Zh% Cray-Fisch
(VU # =) @ stratch-receptor T~ CTHl/E
AObsMEE - "~-su~ 27T 7THY
T, FO—RONr-T I /BB THLBEFHA

5

L T195642 1z 20th International Physiological

Congress THEL 72D, #, &L TEROD
FEh b HRRIC T B SR HIIER & 2 ME
EHEL T3 5 bic, BREORUAEENIRIZ
ik - TR Z 5 MRIERER U Z 0o REE
BOTHELELIEHTALOE LT r-73
B-hydroxy BiER i £13% LA U R i AR R
LCvwadD, :

S 20X 97 Canada & HA L OFAOMHEEIC

B UMER 20 FREBEFL Ty 2 BHZKRO
BREILTHS. Hib,

1) HRMREOIEIYIE & stretch receptor
X - THETZORRERT S BEH.

2) ¥MEIME L L Cr-T 2 JEERET-T 3/
B-hydroxy FEER X ¥ & Fah IR O 10355
W, ‘

3) BLEERBEr-T I JEBREEE LT
P x> TEEREERE bR L Tr-7 3/
B-hydroxy BAER X FE A & Z DI R BTz In .
D3ETH-T2. MEOTRHLTHE ZAEY-
7 2 HERG EEEMBENICIFET 2 BHGE
BHEh T3 bT, r-7 & 7 B-hydroxyfk
BROFELER, 28 X ZHEEOEEA S 5 O X4
Th - 729 {BL Z 0 RidskH2 Ratt © g
W LFr-7 2 7 B-hydroxyB&iRikr-7 S / BEER

* BICHARFEETEBZEE Mk BEE)

CFEAI344E 8 F14H AT ]

(Sato-Tadao) *

® 1/4, Serine ® 3/2 AT 2BEITEHL
725, )

L OMMERAEFWYE ST, §0r-T7 3/
EEERREE DI SV THIE T 2 BT E D
iz, Blbr-7 3 /BB HIEIMEY-7 £ /7 8-
hydroxy BEER ORART H 5 & AR RIEFK RS
NTehVEEREORBK TSP LARY
L HELFERETS. BEHRIOWEEES
LEoelTROmMLERER» . Blb,

1) BEMEEOr-7 3 /BB MR CES
T ERERFEEL, T OERIERE R R
EHREL T ARE, FOERNPLETH 5.

2) Rodr-7 3 VEHBREPERETE D

BT INA] 75 B SRR DS DA 2.
B T I B EE L U CFBIRN TR
THRABENBE (ORI EENEPH
Banhidws) [MEroMBERMEAL TV
5 & A Bk HIE, KEPHEERKEEREEY S IO
RESERERIEE L, VB & 3R & B RCREE
Bob20ATe2E) pb#ELT, AbL
CO2ONEEREL L TELESEREDDES
HEFREEIND.

.= B 5 &

-7 2 JEEER % v ORI B RIEkMER]
¥ -3 EEER IR T 5, LETRTo
REAICEL TR bhaROME 3 HFERD
5.

1) EEEXNEEEEE CHSEE MY
EEANT B HE

2) HHEWK X Y BEEASET 5 HEk

3) BB LT 5 HE
<, Bl dAIRESOC N TR S R ST
e, THREMBCHBTTS I &> CHEESE
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HACBBETHERPALIIC > T 58389,
FHIUME G T 5 HkE v, Ry

EOHETHHY, ThEAARAREC Y X s

b 5EENE £ U BE I ERERE (KK),
EEREC KEEE B 256 3 3R
# (L-K) FEicshipiege (T-K) &ilic—TkE
L3 3 MICEEESR S, AR TR L L
T KK #f8RE LT ET R > T0,

S I U 7= B i % B b R Bkg
MBOMERR T, FRELEBESTCUHEEOH
B HE - TN R U RITEE & BHER L BEIR
L X v Fissura entolateralis O T Fissura
suprasylvia media & Fissura suprasylvia ante-
rior DEITHREEACET D Ak A2, ThX
0 e i BREEEER A O B $5 0V BT & IE I TS
B, BEERICHETK 22cm FAT 3. RIAR
BEWE & FARIC P & R R SRR o W IE & TR
L, &% 10BRTHEESL, 300~ 1R
BB 2. WU TEREER 20C BlLkic
Bokkic L, BHEIZAB % 2 Ringer KK
Wk DRETHE L BRI,

I.® & & #&

-7 2/ EEER B BRI R Ry ABE R i iR
Rf i RIEBEFRE L T 580, FHiX
Ffi TR 2RI > THR LT A,
ROBRT w3 r-7 £/ BBEIN5 54

: Hw1FE

-7 I BB FEROAK K # B K

Olmol  2/2 (+) 19 30"
0.2mol 17 (+) 2 157

SRHIERN, 5 FRESORRLT, #oTH
BB ORBEEERT.

? 10kg =R 23°C

3 15 I
30’ ERIRKEES
35 107 -7 3/ E&EE 0.1mol A
37 30" i
40’ TSN
41" 30" HEEN
4 40" %% K. K (+), (L. P 19" 30")
50" 4% K. K (—)

RS LA S IR E, &
ITECOREREEENS (B1R).

Z OB oV TREROEREIR, r-7 3
J BRI R THE,

1) BicEs 0T {RIEERTHE S
BEHCEB.

2) EHRIELEERETE IRV,
BLCHEFRORL T p R NBESERE R >
T2 A+ V0, gz v Na, zOMIC
DT 5RO O B T B —REO KRS
BPE R H B, 2k L CTHlo —FEx INAH,
VBi RO Z TR Br-7 2 /BB o o
TER+ D OERBR TS TRS DD, giFdE
B o (piEd X v EEREHEE 2 fE T 5 5
HEBRBH L IERN, BEIRSBREME
VB AL TB T, S dFRELs
FRAF R BLFEN) BT (central extatory transmitter)
OFELZRTRICKVRELET D, Hda
< AT R HMEIYE  (central inhibitory
transmitter) OFAEEZZHME L TELEL D,
B> THEHEOEBPEIY, Ko TRER
B ¥5EADNDPEEREREER LIS
RETHB. ZOFBHEEr-T 2 7 BHERE
REEERUE I & WL 2 g s B 72, TR
[l R TRELZE T EVH &, VB, E
BREQINE Lo NFEUMERER L bhsH
2, ETROWEEINRE. Hbr-73/
EEER % FREEME OEE L U THEZHRET
bp. ST—ELIELDLr-T I JHRED
BB OPERIC L > THOWEIC %5 O hh
Exbhd. FELEZD RLE,B-TI=7,.
4§/~ TV, RUOSEERPELE=
VVERD DR, GRTCET eFM, AFN
I AL T A F Y VEDOFHR, ik
AF VBB ETTABC LV RF4 vk
EBEPR R EFNEO = AT A EEZ RIS
. ZOREREL, LETEAICEHOP LT
o, ERARELZEZ FEBror-7 3 /E

CBRO AFABEAL T D LB 52 T

LU TERBOEX LEAL VB TRABZHECK
VT B S AR TESEM R,
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-
-7 3/ BREE (mol) VB (mol) SEERHT R &
2.073 1.775 0/2 (=)
2.078 3475 0/2 (=)
2.073 3474 0/2 (=)

LREROKERELY r-7 3 VBB + VB T
REREAEERVOT, ZORBCE=ILE
~HLEN ML LT ATP 282 Fikeinz <
ERERAAZ (E3F). r0o 1EZREI2E4
RiLRT.

H3IE ,
-7 3/ VB ATP =B R
E& TR (mol) (mollz) (mol) @@ WJ;‘Z (®)
2.0 5176 4.07¢ (+) 2/2 65~390
2078 8476 407 (+) 1/1 20
2078 1776 407 (+) 2/2  60~70
2078 3477 8075 (+) 1/1 30
2.07% 1779 4075 (+) 2/8 40~275

A
8 10kg iR 20°C

4 30 .77
47 Rt
48" 40" -7 3 ; BEEE 2.073mol 1cc 1
50" VBie 1.7 %0l 1cc BA
49/ ATP 4.0™%mol 1cc I
52' 30" PURE Tumor FiEEBEN
53 10" pUfiE T. K. #iE
35" 48 K. K (+) nystangus (+)
(L. P. 4’ 357
54/ 05" HiE K. K Hles L
25" 4% K. K (—) nystangus (—)
55 40 PURE T. K fE
59/ BREFHH L
5 19/ FPRER BHREF L
ULOER» bEOhIEHRIKOTELT
HbB.

1) v-7 3 788, VBi, ATP 33 Bl
BATEREIEC LEBRBRERVOET, Z0
REE TR &R YEB Z 7546 0 TR sk
BEVCEVIETHS, TOHRKKHOVWTITEE
CCHT 5.

2) ZoRifERALZ ATP 2 NaEx v
20T, 2, 3 OWREIE T HBEHEDOBEY
Hix ATP TH 2 BEL =EFEP V280, FH
DHFRTE, ZThp NasfTdh » B8R Y

DERDHY, —FBEERDITEEBRTLE
BREBZ3. BB INERT.

HHHR
BE (m) ¥ 2 EBREAK
0.04 - 1/6
ATP (Na) { 0.02 %3 053
cegmaw {005 (H 0

3) WEEFEL L T VB BXEvTv2EE2E
2B, AFAMEBRANGORTRC TREY
BHERCESL T3 BRI s.

4) 2F it v 5 27—~ VSRR
EAPE VI HTH SR, HEROEIMMFNER
ﬁB&étW@So@%Eﬁ%#bfwéOT
BhepriiERshs, Bb2Ft=v, a)
YV, FAVDOIETHDB. T TIhEDOY
BeLEMz T ERsAc ks REF AN E
PICEBELTTRBLZEILBINE I P E
WEThTL . ZITEPCAFEA=viLD
WTRABHEIC L. Bib 254 = vEMEA
BOr-TIJBBRE AF X =V, IRTr-7 3/
EEER, AFA=v, ATP & 3HESEALT
Bzl ZAROMEERBEEL B (86,7,8
#£). '

Hok
D. L. methionin (mol) P SEESFIE
1.0 (=) 0/2
2.0 (=) 0/3
2.5 (=) 0/2.
HETER
7*7(;*‘” D/Z)Eé@ D.L. ?;'%tll)mmmn "B ERONK
- 2078 0.12 (=) 0/2
2,073 0.25 (=) 0/2
2.072 0.12 (=) 0/5
2,072 0.25 (=) 0/1
#H8EK
-7 3 D. L. methionin ATP
"7 e D Lonetpionin 88w 28
2.073 1.2 40 (=) 0/1
2.073 1273 40 (=) 0/2
2073 1272 4.0 (=) 0/2
2078 1273 407 (4)p P
2.07 1272 407 (=) 0/2
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Eib v oTHRBIZEZ b\,

EEoan< D. L. methionin iz o\ Tk {A&s
ORBIERERE VR, Hika ) vicowT
HERERATHRD EROMLLFE L2 ET S (B
93%).

#o%

-7 3B L= Y v El

(mol) my BB Gy ®

2.078 5.673 (+) 1/2 50

2.073 2.8373 (+) 2/4 103

2078 147 (+) 2/3 8
2.0738 1.474 (=) 0/2
1.073 2.873 (=) 0/1

LEOEBL Y 2FASEEZ )V THEH
ﬁgfﬁa 7.

FEEAF A =R FOEEAFALAESRT
ATP itX > THEBEENILERDH B LB D
LS, FITCI0EA2 ) VORE
BECEEUTOr-7 2 JEBRBREO ATP 24

BN TEALLE DS, HIKERERAE

A LASCERLRIEELREC L (B10K).
LEOEBRHO 1% LdLILoREILERTD
5. :

102
~7 37 #{b=v v ATP , KB By
T R RS ey B G )
2.078 . 1475 4.0 (+) 1/1 85
2.073 1475 4.07 (+) 1/5 160
2.078 1475 4076 (=) 0/2
H11%E
9 10kg =Z5iR 25°C
2" 56/ 7]
g2 EREE
25 -7 3/ B&EE 2.073mol 1cc 1
10" #{b= Vv 147%mol lec ; TA
201" ATP 4.07%mol lcc I

26! 50" nystangus (+)
27 40" &£ K. K (—) 8& (L. P. 2/ 40")
28" 50 MR K. K (—) BE K. K %5
29’ 20" H@E K. K (—) FREK
32! 10" nystangus (—)

50" MR AL B
55 FERER  BHRES L

EROBERCRCTr-7 3 VBROBE L —
2ZicL ATP 0BELXHRL T LREE

ZVIRToTLBL, X VB iz V
YOREFTTTLRRVREBIEI V2L

755 TL 5.

RERSRA 72 ATP © Na T HiEz 3
Neuffo NaE T 5. ALz oY=
e E ATP oV icr-7 3 JEEER & VB,
Hlba Y v e RITEALR L ZAROE12EIC
AT TEORE LR &,

- VESS
-7 3 VB E{b= ) &3 .
Bifme) (o) nl) e E® SH
20 173 504 (=) 0/1
207 1775 504 (=) 0/3
2,078 1.44 504 (=) 0/4
V. £ B £ £

D EOEREBIET S Lr-7 3 BB
OEEMEERS D 58, BErBI LT
WA I BB ST B & RO BRIEED bR i A
B TRLEC S SRCERDS. OB,
-7 2 BE» PREEYEORYE X ity
PEVHEIPEI 5> THADER YRR ZH
25 VB #MlEREL L C ATP Il » THT &
HOPED 05 bicBERGENE L k58
D To.

VB BEE BT EERCHL TES Ty
5, TOBOMERISTRAERWEOSERC
AFNVERIELDIEEEHE > TW58Y
BRiC B OBICE > Ty 2B D682 5
L, TRShAABREWER -7 < TR
DEAFMELNTZLDEELLND. ZOH
e o Th Guggenhein 8 r-7 2 /BEERO+
BT AFMEEZT PRGN L TR
BEPREISEDLLHERL B, oMo
TR ZFDOYE O EEEE NI brlcEh s
DERBOX Vv, TRZIOBRAFAERg
ETH5MEGATHH H h. NERICFEEL T
AFANEORERE 25 bORAFH=, a
VY, RIAVCHIBRREIATFA=VEVR
br&k.%%m;%;=7@ﬁ%®ﬁm&%
Bilch, ReHEAa Vv ry2HECRLLE ZAH
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L ATP #iticik v REZEBZ L TL 5.
- 0w UTECREREEME 2 EET S
WP ELTHD L,

1) r-7 3 JERE+ATP TRRSREE A
v. {BL ATP 0BEXNE L BEOEE B
TR Be&, BEER: L TRBZEILTS
O TEOXIE T OBEERHERNEICER
5Hizh 5.

2) Wicy-7 & JEIR+VB, TREEIE
ThieR, TOBEWEERECY > THER
OEERMOBF-OFECEL THE W HIH
PHXLE. THIKLTr-7 8 /EER+IE
a2y vt KK S -TL 5 Aib AT
Mz ) vick - THEE NS,

3) TRAEL TL 5 oEEYMEIRMAL:, %
iEr-7 3 JEEBRO 2 F ik bhie b 005
BRTWTHOE LD ONDHNL B LHEET
5.

- V. #& ]

1) ROBPRICES Rr-7 3 BEIROBRIE
WEBET S LRSI THEEN KSR

LT B, ZOBRRHERETEIRET oS

-7 S VBRI ELL h, b kL
EREYEERO EICA»rOBHTHEEL T
pLhbohb.

2) 7-7 3 /R + VB +ATP T4 x<DEF
TEECHOICIP AL OTREIREIS. 20
BRI Tr-7 & VD VBe &t 2 h
PHEET D = 2L X ~ OFECK - TEERE
W ELT R EELONBBEMTHS. ZO
sl VB » BHERIL Cr-7 & JEEERD 2 7
METh B BRI,

3) A FAALBIED B BIIE A FUEASY

ERETIETEERI AT =V, Eh=Y
VCRAERAT A = CEEZ T, ik
Y Y CREENBI S0, TOBREL= Y v
DEIEH A FAELRTH D LIEETE B.

%Y 3 D KGR e HEEAIC B 2 15
b o e RIS IC G 7 BB 25T 5 2 ML,
i 2 10 b - o I —E R, = EE SRR
LVRBOBERT 5. MEAOHBNET S > 2 #
FEROH ACHELSHILESRL 1T 5.

R OE T VL3508 H AL FEaEse L (BFI334E 5
AR&R) Wi THREL =,

X [

1) Elliott, K. A. C. and Florey, E. (Montreol. Canada
(1956) Assay and properties of an inhibitory factor
from brain (20th international physiological con-
gress, abstracts of communications), (Journal
Neuro-chemical)

2) Hayashi, T. and Nagai, K. (1956) Action of -
amino-acids on the motor cortex of heigher animals,
especially r—amino B-hydroxy butyric acid as the
real inhibitory principle in brain. (20th interna-
tional physiological congress, abstracts of
communications) .

3) Hayashi, T. and Suhara, R. (1956) Substances
produce epileptic seizure when applied on the
motor cortex of dogs and substences which inhibit
the seizure directly (20th international physiolog-
ical congress, abstracts of communications)

4) ZRILHER . ERA RIS T 2 ERNEYE (A
EEECRROTE)

5 kH B BARXIMENOERT < BROEE
BT (BISEF IR DOTFE) N

6) Rk B -7 3/ BERRREE O B Rl T B T
(AAEMZEICHREOTE)

7) RKEFFEF ; Vitamine BEEOPRRERRITHT B1F
B (BRABEZCEEOTE)

8) BRILIZRAN : R U H AL OIFFEN Y DIMERR O K
EELHOPR (B AEMECRROTE)

0) D - FR L (LEEMHIER I 1k B R EE) R © B %
(H A EBER RO TE)

10) %}?ﬁ\%ﬁi (1942) BB MEEERARREB OB T &
1) B H L 0-7 3 ) BEROAIRAEER R 5T
% RERETLINITE (BISE ISR O TE)
12) élz@ﬁ#%ﬁ%@fﬁ (BeRE) EMILFEREOE

PIRETZEE

B) R B A R HP K INAH KEe
VBs DR (BICEFICREDOTE)

14) THZEST (1959) € % 3 v Br ROZ OEYHH
ot B ORI DT BAREEE 20,

(
(
DER R 5-
15) ¥k BR: MMEEDREEERSH & /v 2 VEERE B
FOHYHAE V. WEREH 2

Summary

1) When a certain dose of -aminobutyric acid was introduced into the lateral ventricle
of dogs, sometimes a typical convulsion occured with several minutes of the latency. It suggested
that ~aminobutyric acid might be changed into some substance which had convulsive action.

2) When the -aminobutyric acid, Vitamine B and adenosine-tri-phosphate (ATP) were
introduced into the cerebrospinal fluid, the convulsion was in all cases occured. It suggested
that -amino butyric acid might be metylated by the aid of energy into some excitatory

transmitter substance.

3) In case of the above metylation metyldo

nor was not methionine but cholinechiloride.

(Department of Physivlogy, School of Medicine, Keto University), .
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) 20— LiHHRERICE TS ATP kS @k,
AMP [ii7 3/ BREELNFHREOBEICOWT

It EF—ERY

612.744.14 :612. 015. 1

Studies on the Activity of ATPase, Myokinase and AMPdeaminase
in the Glycerol Treated Fibers of Rabbit Psoas Muscle: Its
' Relations to the Mechanical Changes of the Fibers.

G/ S ||

l. #& ]

WA O R T EEARMHERE T & 5 BUE O ZERE,
DFEFRNBEEOMITE, B X —YHET 7
) vy ZEE (ATP) »BRCHEERETD
BT 7 IFAVVICLE - THBENBLBRHER

SRTY 1Y, AARTEE L, EREEO

SR D TR BT T b LTy 3.

FhizEe <, HRBKEOERE R THEER
BEoBEER, MSERLFETEAD
R BB~ HRL TR, Ual, ZhE&R,
F&UTHEERREL ATP L oBBIZRT 3
HEERBEICECTVE0 T h » T, FOFR
FATP &7 27 34 v vRe OBENH R

KRV T—BWN e 50 58, 38D 26

BRebDEEINTS.
—F, HGROPHECEBLTTv2=T 0Kk
¥ RAEE, BoEirbHESshTwa. %
O Parnas?~20) &3, 1) 7v=e=T3HE
RBEROPEERCZECRONBE, 2) &
HEMOBREHCRCTEMNTH HH, 3) T
OHEL 5-T 7=~ 1VER (AMP) ¢h v, AMP
deaminase 2 X 27T = JYERIC X W FAEL T
BT -
ATP: 75 7 v v =3k
ADP: 75 7 v v kR
AMP:5-7 5 = — Lk
ATPase: 75 / o v =B Nk 45 fRfysR
AMP deaminase:5-7 7 = — A7 3 B
EDTA: =5V VFET IV, TEI3T7 T vI7T
v F
* EINRFEERMEREHE; HE BIEAERE
AR E :
(PEFN344E 8 F22 B A1)

%

(Masuzawa-Ikuji) *

RDBEIFEL T, BEFCR- T,

T 7t & v v ATP ks f8EEss (ATPase)
e % R 35, myokinase, AMP deaminase
BT 2T A vV e HERRECHEAL TS
Z ERE 5T, Engelhardt? £33z h&Eo
FATP ase, myokinase, AMP deaminase 23
—BORERERRT 5, 2L &2FRL, 78
fadenylic acid cycle, OfE#EY 7L 7-. En-
gelhardt ix = ® adenylic acid cycle S EEER (L
FRUOET 2 /B eFEC>T TCA cycle
LEERBEEAETIOTRRV P LEBRATE

RxF, ThbOEERROAHEBRBELHAD
Pt o AREBE L M o roBEBEEHE T 5
OTCE v eEL, —HORRETR - TR
7228)20)

AEHCIX  adenylic acid cycle o LREBERE &
BETN (7Y 2w~ VHLERER) ORT IR
R OBEBLERL L O LRAIDOTHS.

I.%® B& 7 &%

1) U en—LRIBgo sk
FKEOTHUHEK 2 ¥, TocBmL, W
ExEkET 5. 0°C OXKBRT, BHL-ES
®ER lmm (7O FRERCOEL, vy s

CABBICEEL, YIVHT. ZhE®RHEIL 2502

FYVeu —AKRET. 7Y 2u i aFH
DT B, UREGCRER 2, 48~645F
B ET 3. e —15C @ 3 B ER
FTs., FRCH- TR, 0°CoKET 160mM
KCEwiEL, B&%¥3cm, ER0.1~0.2mm
iDL, SERHLULEBEL CEDKZ Y en



1228

—~VEEETS ChEEBMESY ve ~-
HLT 5.

BRI B Y B L - RKREGHRE R 2 10mM
EDTA 2i1%7250% 7'V & w — VKITE,
W& e 2 COAR R, —15°Cic 3BREYE 2
» BREEL, EHCEL 10mM EDTA oA
57220% 7Y ww —AIKIZE L THAS L, 24K
PEE L, 160mM KCl c#5 40y, 77
ru—~LEEL. Thvid EDTA M7 Y &=
A ET D,

2) Ris&#s

160mM KCl g ic MgCl, & 4mM, CaCl,
omM 313 4mM, EDTA (ethylenediaminetetra-
acetic acid) # 2mM OEE M % trismaleate
buffer It T—2 0 pH Icffs, ThicEHLEL
<, ATP, ADP, AMP #% 4uM Hi k? BEx
oaml ¥ 5. ZhicZ VY en — VALEBGIRHER
C 100mgEtE L, WL, EREPTIRER
HUAELERELD 5. —EREEI0%KE
SRR 2ml 2 X CRISEFIEEL D 5.

3) {epyERE

FISHE I AR R U 7o iR 13 Allen®® 05
&, 7ve=71% Conwaydd OEKEHL
A CTiEL .

4) H¥DROBE

0.lmm~0.2mm OERZCHMILEZY k=n
—~ MALEESRRMER 2 B, TOmHERTLE
D, —HERREOECEEL, —EEC
By o 5s. ZORBREC 160mM KCl ¥ER
2~3ml ®{EL, BHEX VLR ERE S, THEETY
5. RBRENE L —EHRRO KSR e L,
ERBT 57 v w ~ VALERG ORI R
B i SR HEE R L D 5.

p_ Y e — LSRR c kB ATP bnﬂ(ﬁﬁ? *, 4%
MR35 o m o AMP 7 & /ﬁ%ﬁﬁ&biﬁ%amgﬁccowr

. = B& B #&

) ZVeRr—NVABHCRIFEITVEZT
EBH

#E L LT, ATP, ADP, AMP %4 4pM,

pH 7.0 2/ - 7= 160mM KCl ¥gicinz, 7.

Y e w - VAEEFRMEE B L, 3TCOE
AR TRINE LY, FRETIEBEREIOT
vE=T7 #ERBNICERT S L Table 1 R,
BIMEREREBS. 2-5 floPsE s z ol
HENRENT V3.

Fig.1 R34, ATP 2HEHEL L E4E,
Iz e EEON 2 SR OEBBROFEL,
WEEOTvE==TOFRENE b h 3. ADP
PEEE LGS, FAaNERORBBERL Y
ve=TORENRALNS. AMP 2&EE L
G, WEREOTVe=TOREBRLND
B, WISD CRISHRIE & A EEFICEL. T
ODZEETY 2w — v EGEERD AMP
deaminase FEENRFLLHZ L2 LBHBL T
5.

DEOREE» S, 1) 27V %=n — VAEGHR
“kiz1x, ATP ase X403, myokinase, AMP

- deaminase RED OEEEUTHEET S Z &,

2) Mz bhz ATP i3 ATP ase ick -4
mEh, EREROFESLRONDOA TS,
TEHROEFISHEOVTERT S L&, I)iEHE
LTz bhi-2EO 2 {8 OmEER -,
LEOTvE=TRRETIZ LBMbN5.
1) ATP+H,0—ADP+H,PO,

2) 2ADP—ATP-+AMP

3) AMP—IMP+NH;

% Y, Engelhardt © 78 ¥ L 7= adenylic

Table 1.
The liberation of inorganic phosphate (P} and ammenia (N) from ATP, ADP and AMP with the
suspension of the glycerol treated muscle fibers. Mean values and standard errors were shown.

M /min 5 10 15 30 60 120
ATP P 1.2740.34 2.044-0.08 2.5740.13 3.76+0.10 4.973:0.46 6.611+0.41
N 0.370.01 1.00+0.10 1.1040.16 2.2340.24 3.00+0.24 3.4340.27
ADP P 0.47+0.12 0.760.49 1.30:0.33 2.170.50 3.0240.51 3.244:0.40
N 0.694:0.13 1.17:£0.19 1.8540.38 2.721+0.48 3.15+0.38 3.394:0.29
AMP N 2.104-0.30 2.6640.35 3.27£0.10 3.40+0.11 3.53+0.17 3.60+0.19
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Fig. 1.
The liberation of inorganic phosphate (@) and

ammonia (A) from ATP, ADP and AMP with the
suspension of the glycerol tieated muscle fibers.

jpo* NH3z g
2ATP Aﬂ;m\ ZA‘D,PM"""":: AMPAMPamue [Mp
@)

,( a ' @)
ATP

Fig. 2. A scheme of the adenylic’ acid cycle.
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The pH dependecy curve of the liberation of
inorganic phosphate (@) and ammonia (A) from
ATP (A) and AMP (B).
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deaminase {EH:OFAKIE pH 6~7 i Ei# sl
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w5, Banga® X hiX, 72 r3FX v VT
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5. 7Y kw — VAEBG ORI Z OBRBER
AROMEERDLTLOLEENS.

A, % AMP deaminase X pH 6.0 ixgiv
EMBRAREE TS Z & Schmidt®?2&ic & » T
EEXNTv 25, ATPase & @i, ZoE
DOEATE T, AMP deaminase &M pH #h
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Fig. 4.
The influence of the Mg** (AA), Ca** ((JM)
and EDTA (VYY) to the liberation of inorganic
phosphate (white sign) and ammonia (black sign)
from ATP with the suspension of the glycerol

- treated muscle fibers,
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EDTA 4mM OEEiCiMi, ATP 4pM % HE

L, STCoERMEHRTRISEL YD, FEL

EMRTR R VT v = = T R EEEL 7.
Fic@—4&5T, & x 4uM © ATP, ADP,

" AMP 2#EE L, KIS 58 TEERL D,

R U IR L Ty e TR EEEL 2.
LBLED, 70 & r — VALBHAERDE

Table 2.

The influence of the existence of Mg**, Ca** and EDTA
on the liberation of inorganic phosphate (P) and ammonia
(N) from ATP, ADP and AMP with the suspension of

the glycerol treated muscle fibers.

Mean values and standard errors were shown in upper

line, and 2 values in lower line."

kY, RERCHENETNLCOT, £h
ZREEOADOBEOFERE 100 &L, B
RTETFRIERLE., «HEZZOESEEOAHOD
BAoofickL, BEOZRTWDLNRCLO
Ths.

Tibb, 1) ATP 2#EE: L THETS
EMSRER L T v e =TI, WEE S Mgtttk
STHEL, Ca't RZTHALFELRS
av. 2) EDTARX s TT7vE=T0 .
FaECIH s NG R, EREROFEC
BEBLCEEE . 3) ADP 250
SRR & T v = T OFAER, TR,
Mg** OFETIC#EEL, EDTAICX -

o, ++ . i
uM2g +Mg +Ca*t +EDTA I sh5. 4) Catt T - T
ATP - P 09940.09 1.28-4-0.09 1184016 090009 L VEEIZH bhizv. 5 AMPH»
1000 12947 1243-13%  9245% R o -
N 0384005 0604006 0484005 0104003 PP 7T ¥ ®=7T OFAEE, Mg™, Ca',
1000 17319 152627% 3028  EDTAK L o CHESHi .
ADP P 05040.07 1.0240.12 0.57+0.07 0.28--0.08 . )
1000 235443 96-+11*  50+14 2% Y. AMP deaminase M,
N 059+0.05 1.37-0.10 0.69+0.12 0.15-£0.14 ++ +r - Ly
10030 244435 102%413%  30%7 Mg", Ca™, EDTA1 lifﬁw%é“
AMP N 3.00-£020 2.8540.16 3.05+0.18 3.054018 3, myokinase 7EME Mg™ 2k - T
10020 9546%  101=£1*  101+1*

* Signs show that those values are not significant.
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Fig. 5.

The influence of the existence of Mg**, Ca** and EDTA
on the liberation of inorganic phosphate (@) and ammonia
(A) from ATP, ADP and AMP with the suspension of

the glycerol treated muscle fibers.
Mean values and standard errors were shown.
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Table 3.
The influence of the existence of Mg**, Ca** and EDTA on the liberation of inorganic phosphate
(P) and ammonia (N) from ATP, ADP and AMP with the suspension of the fibres treated by

glycerol and EDTA.
inorganic phosphate liberation

Ammonia liberation

nM ++
+Mg* SME™ ycatt 4 EDTA +Mg V8 vcar EpTa TERR
ATP 046 074 156 272 058 034 078 03¢ 008 158

0.64 1.04 2.06 2.90 0.46
0.64 1.04 1.30 2.50 0.46

0.46 0.64 1.22 2.20 0.78 -

0.78 0.90 1.42 2.50 0.70

ADP 0.40 0.82 1.04 0.42 0
0.06 0.84 1.10 0.46 0
0.26 1.24 1.30 0.52 0.06

AMP
BNz s BERAA . Ok 30,4M
LT shzZ Y2 -0

B, ATP DA OLMETiki
MRZhR %R &9, Mgt &0
ANFFELUCHREERT. Bz 20
Ca™®lnz 5 L@EET 5. Catt
iz EDTA OH0iib - 7=
SR, RELERLES R
. Mg*™, Ca™ WEolib- 1ot {

S SR EE SR { }

5) EDTA 435U +0—
WEBICRIIZTVEZT4ERR

1

3

0

0.18 0.52 0.94 0.44 0.18 15.8
0.08 0.52 0.60 0.34 0.26 14.0
0.08 0.26 0.60 0.18 0.08 13.5
0.18 0.44 0.60 0.34 0.08 14.0

0.26 1.38 1.28 0.52 0.18 14.0
0.42 1.54 1.28 0.60 0.18 14.0
0.52 1.70 1.38 0.60 0.08 15.8

1.96 2.40 2.14 2.32 2.06 14.0
2.40 2.74 .2.82 2.66 2.48 15.0

{ i
i}}l‘

3

& Mgt+t, Ca+*, EDTA o
pH 7.0 i2ff 72 2ml O S
iz MgCl, i3 4mM, CaCl; i
2mM, EDTA 2mM o35 i
Z, 4pM ODATPH %12 ADP,
AMP %ZLEe L TNz, EDTA M7V %
= — VERRHE 100mg 2R L », 135°C~
15.8°C (2iR) k- EREh T, 1598K
BEL D, RETHEREBRR O T v Ee=T%
AU S

FREOZLEEL, —BICFHE L e
EEFHLT, WARTS L Fig.6 0 ©h 5.

Thbb, ATP 2HE L L 256, Sk
OFELEEEF Cat IS cHEH T 5. Mg
ITRFELCHENERERVOATHR L Catt
EEF UGS, Catt ok - THEL o 4mk

ATP +45 115 + X s ADP 7 0 G B AMIP g 7 1o o

Fig. 6.

The influence of the existence of Mg**, Ca** and EDTA on the
liberation of inorganic phosphate (@) and ammonia (A) from ATP,
ADP and AMP with the suspension of the fibers treated with
glycerol and EDTA mean values and standard errors were shown.
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Ca* MG, HMEEOMERE Lo T2,
Mg FHET CRESERI VT ve=T0ORK
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ERFFELCENERT.

AMP ##E: LBHe, Tv=e=T0HE
F1xMg*t, Ca**, EDTA OftIncEL %%
e,

Mg**, Ca**, EDTA & AMP deaminase
EHRCEEREERRIF ST, Mgt 2 myo
kinase 751 & 28 € L b 5 2%, Ca*t @FL
BB L2 RF XS, EDTA it myokinase %
ECHHE T 5. ch o ORBITEBEMESY
2n —VHETRONWELOEEETHS. L
UEBMIES Y v w — AT, Mgt 22 ATP
ase FEMEZREHRL, Catt RABICIIERL X
Wiz KL, EDTA MEfEcl, Cattp ATP
ase JFHEEZEL {HERTZ, Mg™ @&l v
BrBIES RCOAD, BT Catt O
BBy UEiT 2 @<, ZoRElc ATPase «©
X5 Mgtt, Catt o @E» EDTA i
Lo THELTVBZLREBTREZLLE
bhs.

V. % #

1) FrEg “adenylic acid cycle” (D#ETE

BRI 1) i RsmL, FY kw ~ 4
icix ATP ase O A7 57, myokinase,
AMP deaminase BHFAEL T, —HORERE
BRL T3, #oT, 7Y 2w — VAEHO
TSR EBET S HNTMA bhiz ATP 3,
ATP ase k> TOBEh50HLELT, Bl
ERCTOBWE ST B, AR L ATP ase
LOBERRT 254, CORREEHTIHE

CEHSkv. Lz 0BRSS, TCAcyce 0F

WeHTrE2EILEHELT, bo tEEE
2, BEZO LOBEELBL ZERELD
na.

2) adenylic acid cycle OEFE

EERREE 2) 3) TRV, ERAES Y %
u —~ VEBIC DT, B O BRI & IR
DEEOHRLERILL TEELTRDE, 7
Y ¥ u —~ UEBOEREC I Mgt oINS ShET
by, Mot TRAFEHRERS L. Mg**
Mmooz, ATP ase, myokinase, AMP

deaminase 3, HiEEEERT Z L AEH
Iha.

FEffic, EZEBREE 3) 4) Rvw T, EDTA
HIBZ Y 2w~ Vo TRS &, Mg*,
Ca** WHOFLET H54&ME ATP i2X - TH
WO ERET2&ETHY, TOKETFTH,
ATP ase, myokinase, AMP deaminase, 3
gL E . ATP & Mg*t o FET 5K
B BREOMET 5&ETH Y, T ORmyo
kinase 35T % 25, ATP ase j&MEIL
BAHE s h T 5. §

Weber™~Y iz r hid, 7'V 2w —VEEE
0°C e, ATP ase BEEEHHITH
i3, 7V ww -~ VBEREET 5. ATPRERER
X AEEE LTHRESEDNS & THE,
adenylic acid cycle @\ T, myokinase IO\
FToEERE VS, LUz ADP » 56 ATP
DEARNEE Y, AMP deaminase &, AU
# AMP ®#%%% 5 Z &1z X » T myokinase
o ATP SRS &Y, ke LT ATPR
ErErbLy, TOREMEEHERT S50
EExXO.

R, WEEac i ATP ase {EMEAH , myo-
kinase U TFORRIZ&EL - ADP &fREL,
ATP ase B2 I VEDBLOLE I I LH
sk 5. .

DX 5 BB RT 5 ATPased —FHH
HHAEEE 2 b O LE 2%, Parnas?®~%)
sz L, 7V = T ERRITE BRI
i FEL, BEHcRBLERD LT, O
e LEV. LTEBWc X myokinase OFF -
ELBCBARMLN TS, 20X HIcATP
ase FHBEEOEANZENCERT2 0T,
ATP ase OATLHPHEIXAEETH 2, =
WS shRE LT, BrroRERI
@ p¥E5E L % adenylic acid cycle R BEE L
T3 EELDT ERHEEKS.

3) EDTA OfFH

EDTA 1% chelating agent & U T&ibh,
Bz 24 x>, Ca'?, Mg*™ ek L TH</E
Bitstvbhd, ZoEEDO12L L Tmyo.
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72 ADP 25 ATP &gz 15T 5 AREME b E 2 b
nxo. ,
L# L EDTA ausEgriz v ¢, ATP ase i
WU, Cat* plgREREHbLL, Mg™ %
OREBEEIHR A RS v ORI BT & .
B 5 EDTA ox v — MEBO A CEEAR
wHiech 5. EDTAMEI X - T, RAECa*,
Mg+t kb itic, BEEREEZOEMARE
r, Cat*, Mg* © ATP ase ic¥ ¥ 2B
MiELizboeEzohs flrErrrat
vVEHEESROBE X 2HE oML D
#Zz2bh, TOHCOCTERICGERSLELR
bhd.

V. # ]

1) RBEEGOZ Y & v — VLEEARITI,
ATP ase H4tiz, myokinase, AMP deaminase
OWHER, KFOEEEUTHFEL T 5.
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Summary

1) It was reported that a considerable high activity of myokinase and AMP deaminase

was demonstrated in every sample of the glycerol treated fibers of rabbit psoas muscle,

when the adequate ionic medium was given.

2) Results indicated that effects of pH, bivalent ions and EDTA to the AMP deaminase
activity of the glycerol treated fibers differed from that of the myosin fraction.

3) The above mentioned results were compared with those results which obtained
on the fibers extracted in glycerol and EDTA, and it was noticed that the strong activation
of ATP ase without accompanying the shorting of the fibers was demonstrated by the
addition of Ca** in the fibers treated with glycerol and EDTA.

4) The significances of the mentioned adenylate reactions in the mechanical changes

-of the fibers were discussed.
(Depurtment of Physiology, School of Medicine, Keio University)
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w5 EMEKE VT, Ag BREEFED ETRER, borUdEEMELrS 2o
BIEER & IMERBIc B &, EIE 6Voltx 52T, leERRARERT (1280 2ERL, EFCEA
2~ BEMET OHORET50E % 5 T, 3OBCHIBE B - T,
BEEFAZ. nBEEBME, HboTT mfER, KEEMEEERL, SRnERS
LA~ VCESERL, B EE OB 14, REMERES SR VEIEL
NaCl E&EZ By iz, 7=,

— Wi, HEERM Ry 1HMIE.
Assumed Superiority in the Autonomic Nervous System. C OEERDWEE, b6 UDEE Lk

e [Tmaresam RIEEBL, 15 & cmik s R
] o pro: axes
Toens of tasts P - - CR»E 3FMORT IR %5 - 2.
cotonie | thicotomic = N s N
1 Volar galvanic skin resistance V low Hgh has + %@ﬁ%$ ki’ 57 y 5 A b4 y VG\ 5~
2 Sublingual temperature high low -+ _ 10%'%3}]{(4%?{:&@ 5 %_’ %Efiﬁ jf 3 ﬁ*ﬁ-
3 Systolic blood pressure hgh low “+ - . T, 3 = -
) L Diastolic blood pressure Hgh low =+ — ?%&FE‘(‘T@‘&%?%%E, '}"Eﬁ@égif z%?tﬂ'iy .
S Pulse rate high low + - W“&ﬁ, OV\F%@W%}g%ﬁMLTC-
6 Saldvary secsetion High low + -
C7BME, high low + - I. F S
Table 2. Signs of Correlation Coefficient among Tests. BonHEDS b, FERBESI
Ttens of Tosts 123 L 5 67 id 20pA EHTCUBELRBEECHE
1 Volar galvanic skin resistance -~ = - - + - - e . S
v e in It U, COUSHE RE0E, SNLUE:
3 Systolic blood pressure + o+ -+ ‘BUK@K%Y’%%H, EFNENEOED
b rrtalic it s tI3 B E LY, ik ERACESTT
6 Salivary secretion ' + ﬂ) 6&%5"]4@}@ 5: ﬁ 71 o] 7‘: .
ALY & T, HEMERBRREOEBIES
Ao iz,
Table 3. Calculated Correlation Coefficients among Tests. TOHRTRY, FEEHESESR,
; =]
Ttems of Tests 1 2 3 L 5 6 1 TRE, ) %ﬂ(lﬁl}f, ﬁﬁ/]\ﬂ]].EE, M,
1 Volar galvanic skin resistance J000 -,080 -6 -.0lk -,020 ,009 @?&ﬁzﬁi’ B'M‘R' D %ﬁﬂ &C % b T’
2 Sublingual temperature 370 189 .16 L0b8  Lolk FlreldTrionrBErRBIh- .
3 Sygtolic blood pressure 579 W12 -,087  L268 - . 33 5 N
L Dl:stol'!.c ‘blood pressure 0203 =,312 225 = Dﬁ% h— b T‘_ ﬁ 2 2: 4 ﬁﬁﬁ}%ﬁﬁFéj
$ Rulse rate : —.0u8 087 OHBERBOMEFRE2LDT LI
::‘::” seoretion g mhkiThER b

—%, BHORREL 7= T HEE OHEER
Table 4. Calculating Table for Load Coefficients of Fi. EEEHBOBBRREZER L T3 7177

Twmelor 2 3 %k 5 ©6 7 FIOFMEBEIIIERI O LBV THB. &

@ 1 Jh6 020 @081 Frsiny @‘-0110 —.020 —,009 2 a % 3 @%:_%. étbﬁj— é <]_,: j(mﬁ_l < —
2 £370 L3700 L2189 116 ©,048  Lolk
3 ST 5T 2 5087 L2668 BLTBY, re 15 T, 16 (ZFEL

s b ST 4203 G312 .25 i BEREFELE 138, £ FBo%k
5 «203 50048 ,087 .

o ¢ O o EEMEM ORBRY) © 4 2B
7 %8 O—FE i\, L LEOHEIPE
{21 | k36 1,057 2,206 2,233 &3 .86 .920 T= 8,047 -1 Yo - N
] 0338 1021 2,006 2,233 L83 672 LB8L | T =2.83 DT, RILLOTHETIIC > TE
5| om0 s 8 .28 237 308 | WT=o0.352% DB X 5RFIHERB IR - fz9.

F j=-119 360 .7h3 .787  .287 -,237 L3085 Thb 5, % 3L ® L TC@E@E?HV)
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AR E o (=1, 2, 7) i tCommunality
OEFELHEE LT, &Flic BT 5 EERROER
 EHOBRDOLOREHETORTEFIOMEET
BT 5. H>FKFoMfEED | 2] FBHEKRO
FIOMBIEROTER T TEL & 5 HRICE
OREEERIRY. Fa4TR, F4FIRN 2=
2233 TEBKRKTHY, ZOFTAFAOFRT
L ObDIX Ty, 16 5. IhE T T ADF
BieTshwERlE6~AFrA22LT, %
hWEREREEB RS, SELHEFERROL
EEFrB-<Ff 3, 2 o T, ZoEHR
VT, z0¥¥ 1/vT 2it815. £1RF
ORF-EHIE Ap=S/VT=Sax1/vVT O
»poRDBNG. (=1, 27 £ BE&FIO 2
fic 1/vT=03526 #F L T2 BLEFO
HAFEHTh s, OB IEEREL L
BHLLOELENDEIDODTCROFETH-T, Fy
B OBEEZEHOFEL TS AERLILE6D
HEFERLELOT, ThiRE1IRTFORF
ERTH 5. B2 HTORTFEMEHB TRITIE,
BFETF Irik=rik— A X Az 2L bhidz b
v, 1 RFRASHECSNER AgxAn (2
OBAED Aj, Am O TFhLFEERRIOD
OEERTS) EEHEL, ThERLTRT.
E61X lrxk=Tri—AjpxAx k-T2 bh
REAGFE LD L, ZOBEKTICE - T,
#2RFORTAMEAMTS. ZOFHE I,
# 1 RTFORTFAMEETHEA L& AL
TEIRY. ROFF f: 2EFRNZO F CE
Ticw, EROREEBIh-tb0o0 f ©
HEEEHRTS. 26 2HlichiE, 15K
Zui, B1RFORTEMEMTLE L, 82
HToRTEHeET 20 2H0REE2 BT
feollzd, m IROZBETZ X7 brid—Xx
O=+&, LLOMBIRDELDTHIN,
fo DPBFTHAERRIAFTALR > TS 2D
—XOx—=—As b 0B, £z, BO6EWZs
3, B1EFORTAMELTLERLREL
FETHEND, —XD=—As L5, UF
BT TRoREEEILT, KOFEFD Ak

EFRACT ApXAk EHELTRTCRT. 8

Table 5. Aji x Aky for Calculating Fi~Residuals.

Variable! 1 2 3 L S 6 7

.ol .0L3 .088 09 .03u 028 036
2130 .267  ,283  ,103 L0853 110
W552 585 213,176 .227

L6319 206 186,240

L082 068 067

~o\nEwn e

¥

Table 6.
Calculating Table for Load Coefficients of Fa.

Variable -1 © 2 @ 3 1O 535 x6 Q7
-91 2132 —,063 ~.,007 ©,052 —,020 §.0k8 ~.0L5

o2 200,103 {09k 013 @133 —.066

. O3 <027 74006 —,07L o089 L0L1
L ) ~ 20L0 734023 J126 G015 .

(S o122 5,020 4000

= »6 . 4286 @3,091

or ars

Tg| 001 .00 =002 ,000 ,000 L00L ~,001
12) 367 W72 J3kh 356,268 763 L33

T=1,86
L | =007 Lhsh  ,188 ,272 ,086 ,763 211 4
{T=1,366
$ | =005 332 138 126 063 .59 sk |
YiT=0.7321

Bl =005 <332 -138 ,126 ~.063 -.559 -,15

Table 7.
Ajz % Ake for Calculating .F‘— and F:-Residuals.

Varisbls | 1 2 3 13 H 6 -7

1 [.000 =002 =001 =001 o000 =003/ «,001

2 JI0  L0k8  J0h2 L0271 4186 J051

3 . 019 G017 J007 077 L021

- o026 070 019
0ol (035 .010

6 o315 086

7 02t

Table 8.
Calculating Table for Load Coefficients of Fa.

Varlable [91~%2 — 3 4 -O3 -96 -1
© 1 | (132 F.06L §.006 G051 —.020 051 — 0Ll
- 2 130 J057 1052 354008 §.053 g.117
~ 3 2008 — 011 078 © 012 ©.020
L = 0560 .05 ©.056 .00k
-5 17 = o015 —.010
- 96 - 056 005
- 91 251

To| 4001 ,000 ,002 ,001 ,00L .000 ,00L
(5] 365 478 92 L5 .63 .8 L1
% | o237 JM78 J106 <031 U3 =038 203 | T=1.106
fy | o220 sk a0 -,029 236 -,028 393 | {T=1.052
Ty [-o2% sk -301 029 36 -.028 193 | 1/{T=0,9505

SET-ORFEM & 727 7= » ORARTTF 2rik=
rik—AjppeXAke EESLLBT. AR OFH &
EEEL CBEE4LRTFORTFAEMFERTD
ORAFFIZE 9 BUEI0C LT, £I 1,

HEOMFEE L - 2F 4 CHL T, FEERER
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Table 12. Simultaneous Equations for Calculating #-Weights.

/9,, +0.0908,—0. ai//lﬁ,, ~0./44B.4 0. UI2B 0.0+ 0.0 78,7 =219

PLLUTCEIILH®TE >R 3 p.a)aﬁz,f Baxt 0,305 Q0185004804 +¢0¢4/427= 2340
DOEBRTF& £ ORFERO A —mm@mq%+ Poa 87T 0/ 008 T 10,248, = 0743

g —~vhREohiz.

ET, HEMREIRREOLE
wB5T 5 THE ORI L T,
FleLovTrionlErBon
S 20T, WFOHTOMEEED b
hic AREMEEERT ¥ U o 3Rl - o &%
EHROEE (RTER) ob o881, &lic
LHLRA(RRBOL Y sk idh
Bhebkv, 22T, BFOHoRKREBLh:
3Oo0HBERT-OH2L, K1 OEEA (K
WRER) e HBo—B2ArB1I1RT%
BEMETERTE L CEBAT HE LR L
725 T, BEMEEBRECSMOT I,
<4 FAFRPERERREERE LDL, 7T
AFFPREHREEE LTI ichdbi}

Table 9.
Ajsx Aks for Culculating F1—, F~;, and Fs-Residuals.

Vardable| 1 2 3 L H 6 7
1 | . 202 023 =006 031 ~,006 LOL3
2 o5t o206 L0L6 «,013 062 -.013 088
3 010 -,003 L0l =-,003 .019
k 001 -,00k 001 ~,006
5 L0218 ~,004 .026
6 SO0 «,005
7 #037

Table 10.
Calculating Table for Load Coefficients of Fy.

Variable 1 2 3 b 5 6 7T
1§ 081 -0l =007 o057 =051 4057 =,087
2 =076 0Ll ,063 ~,05k L0566 ,029
3 =6002 =008  L08L =,009 -,039
I =057 =01l =059 010
s £099 =011 -,036
6 =056  ,010
7

=001 =,002 © ,000 =,003 ,000 ,000 ,LO0L

Table 11. Common Factors and Factor Loads.

Factor Ioads

Ttems of Toste ¥ Fa F3
1 Volar galvanic skin resistance =119 4005 o225
2 Sublingual temperature 0 w332 -llSh
3 Systolic blood pressure JU3 <238 .01
& Diastolic blood pressure #7867 126 ~.029
5 Palse rate W287 w063 2136
6 Salivary secretion =237 «559 =008
7 BMR, _ 0305 18k 2193

=04y 0Ly, -‘fl,f7?ﬂ“+ ﬁ#ula?ﬂ%,—d‘i/—?/g“w‘,p%/: 0.787
= 0.0/ OB 0153 +0R g fors =008y 00F Ty = 25T

- 0,42% A0 %3}4{,2—442%,, -0.3/% e —/.MJ’A, ot /“ +d.0, ,f/,,” =-0,237
49,00 7/, " »W%?@;J 744«?’(773"4 22-%?7,3*/,03257; *0,0/7Byg ¢ /4’,7 =4.305

Table 13. B-Weight.

Ttem of test B -wetgnt
1 Volar galvanic skin resistance ~0,020
2 Sublingual temperature 0,116
3 Systolic bleod pressure 0,37k
k Diastolic blood presgure 0,187
5 Falge rate 0,112
6 Salivary secretion -0-055:'
7 BMR,’ 0,082

Table 14. Normalized Equations.

2= 4952%,-207
Z,=2307X-P418

1 Volar galvanic sidn resistance
2 Sublingual temperature

3 Systolic blood pressure
Ll Diastolic blood pressure

2, =28gs2,- 58,92
Zy =072, 737

S Fulse rate 2 =L/~ By

66 Salivary secrotion 2 =a52% 097

7B.M, R. Z, ‘ﬂ."«f%' —Js0
Thd.

BEMEEERT L LCRALEEL1RT2

B, £3 L dLEREREFOAEZRE

Bed2 Tn—wHFER E2eLed) ke
{Ztitk->T, BEMEFERTFERCHE
7% B-weight BB 5Nn%. =0 B-weight %
Hokd O EFHERC L - . Zof
BB 5Nz B-weight K13 H T 5.

Z o B-weight #fvT, F=-—0020Z,+
0.116Z2 +0.374Z5-+0.487Z4+0.112Z5—0.055Z¢ +
0.082Z; (7272 U Zili=1, 2,----7) 385 i BH®
BAELOBEE, % EREEOIIE & » T
EfLLEZb0%, '

i BUEME— AT
R

ORI L - THEBLLEZSD) KX -T, HE
REFERTIREHER c e,
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&T, F=-0.020Z, + 0.116Z. + 0.374Zs +
0.487Z4+0.112Z5—0.055Z¢ -+0.082Z 3 X 05814
U THERE LT, Bl Zi A
W, BE7260 FERT, T7b b BEMET
EHRFEEH L REEERRTSE, RlcL
DT LI P2 AN»bL2E LD
i, FODAFRERSAEUL, EAEFH
F=-0.054, fEAmaEfmEE JF=0853Th 5.

ARRE & A BT oiTke vy T, BE
BERBRELZEEL Wy & LT, SEow
&, RELZSVCHIBBESGEE, B/MNLE,
OHEE, ETEEO 6 iamEE 2 BT, 6~
13F O/NAR X URITELE LSV TR Ik - 12
Wenger ®ELsHFZEDD, & izl ko 6IHE
CERILEZINZ T 7HEEEHoREL BTH

Kot L BERFHRTECOCTRI R - RBED

bRt HLWEAER I UCLFEIKEC DV
TR - HIED, BEY, EERY, BAY. &
oEENH Y, Hic, LB, HWEED
B & ORMEBICIEA U /N2, LR
LOWMERD B.

IRHOBEL, AL, BEEE,

BHR, BEONRE - REMOBER EH
b, BB ERHEK R VY, £HE0R
BWREERTER 0= O A-weight #3815
KhiFTEL, Thickhid, &FEedEL
HEEZLDL TR ERbrb

Ebi, ZOT2H % EBNFEEOKRICE -
TR U RESCHE R BSCRCERCT T
TFBEOeA 2762 LdTeR20L)H
isofe. Thbb, HILCHCEORTER
DOFEHE —0.254, TOEUERFZE T 0867 TH
D, ELBCHEORFEAOFEHI 0165 %
OE#ERER 0735 Th -7z, L L, TEHO
@%@ﬁ®¥%ﬁ®§&ﬁ%btﬁ%mﬁaa
BéDdohad-T.
%:ﬁ,ﬁﬁﬂﬁﬁé%%@ﬁ?%@%@ﬁ
FORAFADLDE, 7T 20LHDE DEE
FEBLEZLIA, BEICHECEETE, ~4 7

1239
N
. Parasympathcotonic Sympathicotonic
2
20 -
15T
10
g |
EoE g s "
Fig. 1.
Distribution of F in 72 subjects 9 (Mean -0.054
S. D. 0.852)
Table 15.
B-Weights Ever Obtained by Various Investigators.
3 [~}
p-weagmm- calculating E’ éé %é i
factering score o g gi ,§§
- (]
3 1ds 50| B 43
- £ @513% L
1 Volar gzlvanic skin resistance| ,020 °12 #087 176 ,002
2 Sublingual temperature o116 [ =28 1=g396 (=380 | w186
3 Systolic blood pressure 37 | =27 [=e091 [=,052 | = l87
& Diastolic blood pressure W8T [ we23 |=,084 |=308 | -,1685
ZPul,se rate o112 o33 | Who2 35 | .282
6 Salivary secretion =055 06 | Jou7 061 | 124
7 BJMR, 2082 - - - -
Cold-susceptable group Moan -0,25k

15

$00°T=

Coldwresistant group

500°0~1

500°T

S00°2 4

Mean 0,165

10
S
I

500°T~ -]

: Fig. 2.
Comparison of F-distribution between cold-resistant
and cold-susceptible groups,

5

8
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TUBL Y EIREMRERTH Y, BT
HRFOEMERNE A2 L, BUEFERLOER
T 8 B RIZTEMEER TS Y, Bl
BLOERTOR, Hic 8 H i RS
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B0 5 OB L » Th, KETBER
FEREL TR Y, BB EMERNEEL
Tw3 i), APFECBWTHE—OEMNE
UL L7, ZOZfe 28 WRERR L O
etk e OBMRICIE, & HIICEIE B X OV HURERA
BRESLTvysELLNRE, Thbito
VT, T ISCHCBEERCEOWREOE P
2, EoCHHOMEML 3BT VT, &
ZF, EFcblk, THREMEERR2OT, 20

BEAPE S THEIEZELZ V.
V. & #

b HHENRHEEOFETOZDD LS
DODRFELT, BELEHERET2LGICOVWT2H
FhRIC, FEREEESER TTEE, RE
B, BELE, Fonll, eionsg, LR
RO TEEE &9 57T AEMRRERER R
BT5RTOMER 2T,

ZOfER, ARMEPHERT-FOoREENLL
<, F=—0.020Z1+0.116Z,+0.374Z5+0.487Z+
0.112Z5—0.055Z6+0.082Z; %, >V C7260 F
RF2HEB L 2. SODWMRERDHCIEL,
fEASEd —0.054, fEuE(RE 0.853 Th - .

ZZTEBRECI VXD L LEHEEORE
BEERCENIC FRFOEHERD B &, HiF
1 —0.254, %33 0.165 <, W OBliciEHE
BOEIJRD bk, Lrl, Ok
BT, FREBRIAFACKRBESDETT A
s bOBRFET HEAEWRETHE L2 &
ZH,ERRERIZUT AR LRD LN,
MO b O I B O EEE RS <,
B iz MR o B8 v 1 i B ST R (B %
L\ LiEwmE iz,

Y i, B AR BT SR SR 0
R0 & H < I % TS\ eI, TR
bUCHE b B E LB BRI T B & O
RAOHKICE BHOBEET 5L0Th 5.
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(E140) BHAEZE 14, 455 ' Higk (1951) R B ORENEE) & B EAMERE
9) BmHEAE (1955) HAMREGRIRARCET 585 RAE & OBYER FEFAEREIOOIGREEE .
(%2 %) BAE¥EE 14, 835 15) g i (1956) ks (% K, Ca RUAIMER
10) {EBERRTH7 (1955) H A MR ERIRIRARICBI T 2715t BHR) OFEHEL & AREREREE 0BG
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11) BAREN « AN#E= - FAR B-FefE s '16) shilifgsk (1951) MRS OFEAE » b B B
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Fpit 5 BERL T O BEEZEEER T ov 17) FEDFe— « KFHRE (1957) BHi & ¥E 7/ v 2 5 A
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12) /I B (1950) BikiAs 8 % o H B PR Rg I 18) JEILEL— « /MR- (1957) e & MW ERE B
B9 25 &5 28, 361 R 44, 123
Summary

Factor analysis for evaluating tonic shift in the autonomic nervous system was done
on the basis of seven estimates taken in 72 service men in winter, i. e., volar galvanic
skin resistance (Z,), sublingual temperature (Z:), systolic and diastolic blood pressures (Zs
and Z,). pulse rate (Zs), salivary secretion (Zs), and B. M. R. (Z;). The obtained formula
for calculating F-factor was as follows : F=—0.020Z;+0.116Z, -+ 0.374Z5 +0.487Z,+0.112Z5—
0.005Zs+0.082Z;. From this formula, F-values was obtained in each of 72 cases. The
distribution was nearly normal with the mean of —0.054 and the standard deviation of
0.853. The difference between cold-resistant and coldsusceptible groups was statistically
significant as to those F-values corresponding with subjective grouping into two groups,
suggesting that cold-resistant people are sympathicotonic and cold-susceptible people are
parasympathicotonic as a whole.

(Department of Physiological Hygiene, Institute of Public Health)
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The Chemical Determination of Urinary Adrenaline and Noradrenaline
and its Applicatione to Environmentel Physiology.
1. Basic Study for the Determination of Adrenaline and
Noradrenaline with Lutin Method.

w5 ® =

Adrenaline (JLF A &%) & Noradrenaline
(BLF NA :EE3) oRERE, HlRaels£
MR T X » Tl S, BORWsH & /62
HicmET o FERFERELTER. L LEE
ERMOE L LT, LOHEICLEx OER
HEgshTRY, RENAFERIRCECZX
5. ToX ) EBRORERE, LT AL
NA 2(EEHMEYE, (RS, & bickizgky
RSP bATHLRYVENUL EPETH DI
W, thirBeic oL ET, JETS 0N
W 2520 TH DD, LbLiess bAPEE
B xEAL FECHEMNRARDS. &I
BCHERE, BEETORBS Lp i, BE
LHEBNER TH D20, & IElaEicE
REhoob5. & OBEREETE, ALNA
BEROFIERBCRT Lo, 20 LL T&
T B IR EME T b B LT ¥ OBIEHRE 2
b, ALNAREBETHHEDDY (v 7V,

(TunasHIMA-Seizo) *

Fiz A L NA BRBEOHFEETF L= FL VY
T IV ERESL TR REEME 5 HEY
ERIFL, AL NAZERTHHE 35 5.
L, BOFEEBvieBaicd,
LEUCEREFKT S0, ZOSCEELA
FhaE s o e '

FRzv

NHe N N
NN
HC 0~ N—cp-og HeC CH—OH
o‘ L || o
me O\ HC
N \/\/\/
2

Ethylendiamine Noradrenochrome

L L, FigorFrEied, W oh0l
Brds. LAREECRALTSES, hHE
Ll Toa~FrubaoRRERELNLD D
i (o o RN S KRR 72 5.

FITCABFRBCTE, &L TAVFVEE

% 5\~ trihydroxyindol ¥&). BERALESY, BAHOBEL2EZLESOR
‘ OH OF
Ho—/ CH—CHNH, 0=\ CH—CH—NH: 0~ \—CH—OH
H‘W” o ~ _*o_J | o

HO”\\ /  Noradrenaline =\~  Erythrine \/ \ v

—O—»HO;‘/ Ne— —OH | Chrome
e T

TN\ \/ AN H/
m Lutine

(Keto ﬁ, acid pH)

(Enol E!, alkaline pH)

* ESARBES BB
(FRAIS44E 8 A24 H )
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Jodchrome

SR DSt & ST L 7.
. BB RU#EE

AT BT, BRRIE UTREE, B8
v Fy, 72V v TR Y BERL .
2T, SBINbE, THFNFEIHEE, MnO:
#%, FeCy eF#T5. Thbick-T, A
& NA @FRiBL 72 X 5 cBuAIcBRins h, 7
Fv/2ue—n2BTrsveindp, &L
BUerizivd, SHCBABRELTTRD
MBECELTS. Lil, E{RTAIVEY
BREIRINT5E, TADVERKERTE, LT
¥ OGRS L, HENREL REE
EB. ZHLT, MY OBREHREEEIEL,
At NA ODERRDBEDITHS.

A, NA Iz, MnOg, FeCy

— adrenochrome

at acid pH

P lutine « —

: at alkali pH
V. C

1) FHRECR T HHE: BE @ L ER
D, ThErhFhiEs pH cfdsL, KK
VEREMZ TS &, D\ TIhie 7 FHig
V- FEREMAT, BRIOEREHRL. 2w
THEHMEY - FEREBRERELTOT2ary
VERRR ORI 2N %, KT4LE10cct T 5.
ThE—RIZANST —, uv-ve, IR7ANS
~ (FL—B;)+(uv-0:) %\l ARKBEEEL
Hre e TBIEORE EFT. £, blank &
LT, TAIAMECVYEBRERCTHELU X 5t
L, —EREEEL, WAEBELELEZLOR
Eif= iR

2) MnO: Eic k1T 5 84E : Rk BLER
b, pH U ZnZhuiic gL, me
3 MnO: % BB Mz TERLEF v, BOL
LEEERY, ThERIERLERBCLEL,
BHoimE EF. blank 4722 VEEY
B ie 120 T, MRRBIAET 5.

3) FeCy Bmic BT 5 84E: MU LHAMEH
%i%by PH %%%ibi@%QL%%bv NA, A

& % pH6~T [ CER LS B A X, O

T ERMBYE LN TS 5. DV TH
Y ~F LT rare vBREROREEI,
FRHEk - ABICAE TS, bL S A % pH3~5
DM TS ¥ 55410, FEEKEZINZ
fkic, AoBERES €5 BN CHERES
R EINZ, fd NA 0SS : AL,
Btk gite. blank BRIV TAIAECVEE
P&, FAffcaET 5. "

I. & &

1) 0.002N, 0.004N, 0.006N, 0.010N 0%
IR, .

0.INEKFRER EEY, BERT 2D URICA4E
BEWEEz o hL v FAT 5.

2) 0.002N, 0.004N, 0.006N, 0.010N 0%
F AWM Y ~ ¥ K.

0IN-7 AWMLY — F R k5> TE X, Aic
DENTINE VFART 2. ‘

3) & pH © 1M-Acetate buffer

4) 1025, 20%, 30%, 402 DFFEY — ¥ YHE.

5) 2%7 A=z LY VIR

4) & 5) TREZ/EIHAREELERE
HiliBE .

6) “Ek~vHv

BERRCIEV, TR\ CEEMIKT X S BEv, BEkk
#®, Fvr—g— iR .

7) 0.25%, 050%, 0.75%, 1.0% ok
B

8) BRERHE SRV

9) A, NA OE%EFEEK

A RO NA offfi% 100g/cc DRI 0.3M-

BHERVAIC VAR L, IR Ui 0.3M-Fk
BRCHEIRL THV 5.

I. RBRBEREEE

1) A Bor NA @ pH DHEBIC & BEILE
ke LT 0lpg/cc 0EIGITERL - A,
NA OEHEEERLE. ZhEBBRENK lcc
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]y, K lcc #iz, pH ¥ 2hzh 1, 2,
3,4,5,6 7,8 9, 10icFAIL & 5T acetate
buffer 2cc #IR%z, TN EFEZFEE, MnO. %,
FeCy ¥ C4% « 3 FRBRAL & ¥ 7. o\~ T30%
NaOH ¥ 9cc & 2% 7 = a1 ¥ vEREK
lec & OIRK lcc &iNz, KT4L%E 10cc &
" ¥%. £50C, MnO: %< pH4 0540
A DBNIEEEE0E L TH& 2D LEFA .
BonEEIE INOEBY TH 5.
TOWERPLRSE, A, NA LT, &
RKICL2BAERELTTwS. 2L T,
A x pH 4 MiiE» bFRA KBRS h, ZhLL
b0 pH Ty E Y ELBE R, ZHIEXL
T, NA 1z pH6 IiETRA&CE s h, 2
3 2 hll o pH T3 W OBRE & 6
HLTh, BAYRALEEZRTIO>THS.
7272 L FeCy B0 A%, pH 6 T NA o
AR +Fe s, 25 LT, @—BECH
LTk, AoFn U~ G EtEE R

A e —A lgmﬂ\bd
A [o——o MwO, -~
7{ % -——x Fe Cy -

b = — ~ ~A I; Muﬂlﬂd
NA {0————~° Mu0, -
7/ X= = —X F;C,
ko
0

Fig. 1. Oxidation ratio of A and NA in various pH.

.

1 aiftiod
| | o)
. e
AEE et
*———— 4+
S em—— 0 3
[ S—Y A
a—a 5
———x 4
— 3
% F¢01 Andiod

o x—%

5 mims. O E amins,

Fig. 2. Lutine formation ratio in various pH and in
various oxidating time.

9. MnO, £, FeCy BT TR X 9
i, I LRBRICHE L TBARERT
20, BEOB&KE, KERETIBLEERL
TH, MOBEATIHELRVEELLB. T
ik, ERETBAELESWEETsa~F
A LBERELEOTHS .

2) pH LEBOHERC K BVFVREE
U< 01lpg/ccyn ic L 28808 %, Fh
Zi lec 829, Klcchiz, 2h% 3,45 6
@ pH T 5. Zhic acetate buffer %
2cc Iz, sbe&BRAFENZ, KSREE
#x 1,23 4,5 6 pMenL, wEEiz
T, 3AMEBEEBE0 pH 6 © A 0%
HAREE0E U T, &FUSERIKTHROZER
BEgill, BREErE2ReRY. 2het
A5, AREoBREAEERL T, pHi~
6 DEHNT LD 6 23 0MicBLITERLE
, ThU ERMEEL 2T T, BHEED

Y (3N

NA i3 pH 2MEVBA1c 13, B 8L
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LTHHEVEBRMIARC. UL pHBR 6K
3B Bibsh, wThoBRAHTLIN2
DTRECEMENS (272 L MnOs )T,
BRAGLU 2 BRBO L TR R e Te , FUSE
MR ERCEETET, BREIMR»E3E2 2
el ofz). Lizdd-T, A & NA 2ELER
Bldicix, KnREEL Y b pH OFEOF R
RKIDTHBD vz 5.

3) BILHDEELTIMELDBRF

a) FEkoB4: 0.002N, 0.004N, 0.006N,
0.008N, 0.010N O&RFERWEFELA, NA
DERE 1lec BEY (0.1pg/cc) ZhiziK lec
Mz T, pH6 izFHE L =18, acetate buffer 2cc
Mz, v TE&FKFEER % 0.05cc, 0.1cc, 0.2cc,
0.3cc, Odeciiz 3. 23 MEERILETT 2 » 18,
A —RE O 7 A BRER Y — F ¥ % %13 Y 0.05cc,
0.1cc, 0.2cc, 0.3cc, 0.4cc, 05cc FofNz,
RWT 2% OT A2 ¥ VBRI lecc & 20%
NaOH ¥ 9cc &Iz T/KkTLE 10cc &7
5. vk AR E ST 0.002N-1, 0.1cc
xRS ADBEREL0L LT, %
NEROEERTA . ‘

b) FeCy 054 : FRilu ©0.25%, 0.50%,
0.75%, 10%OEEREEY, Thi iy
pH 6 CHEl EKFEEROBAORM LA LR
Elhic, #hZh0.05cc, 0.10cc, 0.30cc, 0.50cchn
2 C2OMMs®5. DOTRALLTAz L
CVER, TEY ~ FIREE lecclx, KTa&R
10cc 7L, 0.25% OFRMEAERE 0.1cc N
Zie ADBHABEES0L LT, £ x DRI
EEATE.

c) MnO: BD%H4 : BRALE L 7= MnO. %,
Y pH6 KFARL EKFEHROEAS LA UR
Bz, #hZh 200mg, 400mg, 600mg, 800mg,
lg Folz, WTETIIEBEL, EbicEk
LT, REEERE, ERcCAUTAarey
B2, WY — YR lecc 2z, KT4%E 10cc
L35, 200mg © MnO, 20z CER/ILE T
A OBKBRERS0E LT, £x0BL0%kRsE
AT, BohiER2E3INDa, b, clitF
T S ORERP D RSB &, KRFEETI0,004N 7

1245
o L atad o by et
. e X=X
e St el S - WIT
ol B ateas v | EEsed
.
M/o_o—o :
B g x o5 ac
® ® . A--- & o3
Ao @ ::; ee. NA_ ©o 0.0l
M A :‘7 a ook
® oio?
0 ”“)N 0 o3 {00 %

5o /\"\o—o

[} 0.2

Fig. 3. Relation between oxidant concentration and
its added volume.

I, mmetbrod
% 1 M0,
to 111 c‘;

A NA
Averages of 10 samples.
Fig. 4.
Intensities of fluorescence of A and NA by various
oxidants.

5 0.006N ORIOERET, 0.2~04cc FHINL 7=
EER—BBENEFTH-T2. THERLT,
FeCy #:Cix 0.25~05% O#HFHDIEE T 0.5cc
M EAR—FBERETH -7z, £7=MnO, ¥
T, 00mgREOERXELERFEEZ bk,
2T, UbeBEemMa&hFkokr
—BRIFEBbh3&HECL-T A 2 NAE
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CEL A AN
Lo (== ) o A% i,
[} G g2 Ty 4 Sk 0 UL g2 13 44 By
Na0H: V.C NaOH:V.C
7{ NA o——o 10% NalH
X——x 20 ~
5ot x——-"\x\x o a 30 -
X
o q 40 .-
0w g1 73 ¢4 SS

NaOH V.C

Fig. 5.
" Correlation between NaOH concentration and V. C.
volume.

o -—- A o odded V.C
% - -~ NA X mome
\\0---0--0- - 0'--0--_0\
" o
\ \‘v\\
\“ e
5o -
\.‘\‘
\\x\
*osogosgoocwsmonacockoo-och
o 20 30 4o 5o 60 Wiwa,
Fig. 6. Stabilities of lutines.
B1x
EE O LRI 1) 5 A
inan.° B 77 e .
¢ ® % B MuO; # FeCy ¥
5 49 44 42
10 48 44 43
20 50 46 43
30 51 48 44

40 53 47 45

ME——RF7 F v ) YRUV AT Fud) v ORERER 2 O AT 55% (8 1K)

BL, ThZREZHRL Thz. Z0okRE
AN L®T. Zhi A3 blank OfELEH
EL&RVEE, MnO., ER—F&LHRERR
Lo Rx B, BRI MnO, BB 0&ER
BRALE L T b BETE T, blank OfE%x
BlwTLE5e, HET-L/h&Lk3. L
BT, Y 0.004N-I, K 0.3~0.4cc ZRN
PBREFRERRE LR, bRy =
~Frm—alhAbhOBRRHL LD LE
2NN, ThiEFOF—g»rbixzhllh
OHBEIFAETH .

4) TEY—YBEOEELTRAANEVE
DEEDOBRF

|RELE LT, i 0lpg/cc EEO NA
VWREZHERAL . TheERFEOSE AR
WMEL, ZhZh 0.004N-I. © 04cc, 05% 7
MY © 0.5cc, MnO, ® 400mg TER{LE
iz, 2w el0, 20, 30, 4004 %BE OFHE:
Y - PR 2% TAan VBB R
v, Thi, FREOTEY ~FER 2% 7
AV VRN 9:1, 8:2, 7:3, 6:4,
5:5 OHEACRULEBRCE-TZ. 5L T
FRAGKE T DR KHE,
T&E 10cc &L, KFEET 10% NaOH,
BAHL 9:1 0&XBEE0L LT, Zhth
DB R FA T2,

CORRRESMIRT X 5, Hkv~4
DIEEN 20~30% H—F X <, BAHIT 9:1,
8:2 DBARFRAEBY R, TAILY
VEROBEYR 7:3 D hiclET e, BEARES
EFT32e8brs. ALABCEREL 2R
FaA ERUEEREZRL 2. Oesterling® 37 =
IACVEROBER 05mM P _kic ks &k
Vel A 2 NA R L ClEERZ LD T
Io9iced bBRT 39, Tuh Y HERSR
Th, ZEICAVS EEREH L L TRAHE R
T ERb» o

SER, FEET A, NA 2REswRE
4, 30% NaOH & 2% 7 #an ¥ vERER O
9:1 OREEMAEEL, REHELTOT A
arevBeinzgd, 30%NaOHEE © » %1

ZhE leeiz, vk
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ATRD 2O0%&MEREY, ThEhOBED
RHINRREZEY L bR, T0BREES
B6NicRT.

TOWERERBE, A, NA b7 Ran
VYRR BN A 72 B, J203 R —E o4 (5
BT 2~42;) TRESEKL, Fais Eb
R ThE, REVEZIR LA,

TAANEVEEE AN R CENE, LBt

ERETL, 82050 T A & blank it L v E
CHELTLEIZ L Rbh T

5 BECKBZE{

KEE, MnO, FluEo£BAHEERL T&
FEIRE (5%, 10°, 20°, 30°, 40°C) O FCERILL,
BMAREZTT o\, BEIC X 5840L% B,
BEORRTE, ELEbICHERRCD &0
bhol. TOKRIBIEOLBY TH 5.

6) FEHROER

KEEERL, A, NA O&EEZEY, &
ARESET, MERBR/ERLT, ZhiE
TRICRT. ZOfEE, AETVTRD 0.0~
Tug OFOBET, Ehv REHICKED Z &R0
bholz. £5LC, BEXEEZLONT,
BABRE L OLFINELTE. Tihbb, #E
72 A, NA OB&c, VFVEETIIEE & 85%
BEPRHATAELOTHS. LL, 20X
EEHRE, MnO,, R # B & L CHERL
HEECDL, RRYUEEEERL 2.

V. & #

1) A, NA o#EHEICR T, VF vk
RV, L, MnO., KsFe(CN)s &\ 53D
H OB LWL 2 p, KRER—-BBRERN
I, BEERCELDZEBb 1.

2) LE3BOBAKOCTRE AL T
b, A, NA OBERME TR, BELSL
BESHA TS L REH S hz.

3) A, NA 2Bibs¥27-0ici3, FIEE
ML) bpHOFBICERE S UNETHS. £L T
WIS 2 BRI OEE & 813, RpaR0.1pg/cc
BEOEE L 512, 0.004N-I, 0.dcc fHER—
BEIBRENE - ERLD SR,

%
foo [’
o—0o A
a—a NA
5o
q
] o.:n. : o.‘lo fs
%
—0 A
~—a NA
A
(3]
0 .o ' (LX) rg ‘
fig. 7.

Standard correlation between intensity of fluorescence
and concentration of A and NA.

4) TAaNCVEBEINLAZBE&OLF VYO
REMI10~207H T, Zhl oI5
ERBEWHIIR DN, ¥RRER X 385
mOTE,LT, B, LOBWTHEELTS, *
DEEBTEHRL T,

AREBRIC OV T, #h, YEMRBESFEZNMEL
DIgEE % fo. FRFMAEE & {WBET, RE
BEIWKOZUNE 27z, ZZIE#HEXRTS.

X Bt
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Summary

1. As to lutin method for fluorimetry of adrenaline (A) and noradrenaline (NA), the
oxidation with iodine was found to be more sensitive than MnO. and KsFe(CN), and
iodine was found to be most advantageous for this kind of micrometry. The more A and
NA were diluted, the better correlation was found between concentration and absorption
relationship.

2. For the suitable oxidation of A and NA, the careful control of pH was more
important than that of reaction time. When samples contained 0.1ug/ml of A or NA, the
fuorescent intensity was found highest with 0.4ml of 0.004 N-I: as the oxidant to be added.

prferable . ’

3. The stability of lutin when ascorbic acid was used as a stabilizer lasted only
from 10 to 20 minutes, and the longer duration in this treatment tended to destroy lutin.
The effect of room temperature during whole treatment was negligible throughout all

seasons.
(Deprtment of Physiological Hygiene, Institute of Public Health, Tokyo)
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REPELFULRO/LTELFT UL OEHERE
ZORAICETBIME 612461
(E2E) RYLTLELTOTELFYL, JLTELFIOEESE

The Chemical Determination of Urinary Adrenaline and Noradrenaline
and its Application to Environmental Physiology.
2. A Study on the Problems Associated with the Determination
of Catecholamines in the Urine.

m B ®

I T TR, AR OELHRIC BT, Adre- '

naline (A & W&#r) - & Noradrenaline (NA & W
) oMERERECEL, dkrFvickd
B T B T SRR D TR R TN A
BikAl e U CRIKZEB TSR, ERBERIE L
TOT A2V VBOBE BRItV
EEBLPICL T

U Lieid, BERICKREO A, NA &2
BeEETHICE, T0avry . vOFED
BE, SOLRRPIAFETLEBOEEYE
MEic s, £z, RAE»LHELz=F 21
CBIZBAROERLAL NA G, BE
THHICENOEDEET S0, HHVE, BE
HRo$ETHHFELI 2 EET 3 P BB R
3. av Iy . YOFKELTRE, 3K AL
7o & ALY SERY F A TRESEL
v, BATERIAEDD LTwien, »Thbie
TREBRBE LN 5 T2,

L# L, Pitkdnen® iI, BUHTRET A
3 (AlLOs) TRFESH, D TERTHEHLE
BERerFvETET A FEEEHRLE. 2
DaVIY L VORBEHRTHCL, BxD
SHEOHFBRCBEDOREMRTHB. Ltk ->T
BEPIAFCBCT, 7, TOMERERL
7z, DVTE20AL NAoEEREL T,
29, RACTTL B3I T3~ 1T IV, £
LLUTA NARUAFYFIIVDIFTDH
B, VFVETRIEFT IVERKAL SR

* BV AREEREBREESR-
(PEAI344E 8 24 B ZfH)

(Tsunasuima-Seizo) *

RS BVHREHLE. Z50LT, 8o
Rete bo» 9B/, ALNAD pHOME
CE2BEEOZLFIAL COMEET 5 Fik
RERMEELONDZOT, VF VL3I D
FEIZHWT, BaD&BrBL Cht.

bbb A AER X ARIZIREL T 3A, NA
BN ux V57 ~CHBET A FE
bbHBH, TOHBIELFHERKE VLD
T 30009, o, BREKKEZKC X
5 DEER IO, MG EERD, 4 & v ASHE
TEERAL 2 HERDL ES H 52, PR
REL, ZROBRLEMET B DICEIRET
bBHLBLbNhB.

. REEROBF

A, NA 3 BARARNEERT L, HR
BRicZhicRETAZ LB EELNTHS, 2
%1¥ Shaw 2 Z ORAER & U KBTIV I =
vakBWY, fEEkoftEoMORER L D
LEHFTHHEEEHLZ. L L, Z0BEK
2, RAEBEROBRFCREOTLI =Y 2]
Stelzd, TPy, Tra~LvERTIhE
BETABESRNEL RS, LT, il
BiEoBHMLE 2hick 5 A, NA ofiks v
SREBHB. Lpl, TTEEBRRIX K
vk, 1FREIEL RRAERE LT, ZhicE
THBETVI=TH (Tred) BELH
BTV BbITTHSB.

A, NAZZ o7 n 2 Fic pHE~B5DR] T
B EBCREENE L VIB. ZLT, 20
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W& L7z A, NA BHEERR, FHRRC»r»PD 5
T, Bk VEBCHEEL, EHshs. TL
T, ZoEBEsh-=% 2diciE, A NAR
BELTVS2H, A, NARBETE b
ThB. £LT, HROL S EZBOREE B
D HBAITE, ThE R B oL THE)
BT2k0Y, 2OEECROEER TR T2
FHREMEEZ NS, LhL, TFv /s
VORI P OBRAIE 54008, ST T
v A F v OfKIE 52008100 3 5 T, WH O
e 73RO TERL T, TOERD
*MALCOBRET s L3EBETHB. £
DD, DEEERTRS X, BEpH oM
Bizx s ANAORKLROZERH T 51819,
Thibb, AdpH 3~7 OZPH TR A &L
Bfeas s, NAEZpH3 TH5 % U HERILE
N, pH6~65TE L MILa B bTHS.
ZFOECOBRERIE LT, TTrELIRCR
Rizk 9, REREH LB L30T, &Fo
Rto A, NAOEEIZXZWLT, £&LTHFE
FErRAvEbTThHDE. T, URBIRFEO
TELEY, ThEBE»HERET pH 3 iIciH
U, WIACRETS. 27, 10%EDTARWK
10cch W 12%7 =/~ 7 F v ¥R 1~2 5

W —— R 7 F LT VRO AT F U ) Y DIEEE & 2 OB 35 (524

R|Rb. FZITCTAIF2g kIR, ¥ %T
4 9P RS T— LCEEL 5, 20%NaOH
VR TN 2, BRI © 26 55 TR L 7228 HpH
ET~8MHE % TH» TIT&, v T4 2%NaOH
BWRZEB L Tz 24 5 pHE i o fEic pH
—~f -k VHFETS ZLTC, Z0EEN
3O, D TEUPH #HL L L
PHATF - Twhid, BE 4% NaOHEK THITE
T5. ZOR2G7 - Thb, i pHEHL
(ZORE S 2F5A EB i), BEEOR W Z
LEHEPD T LS DB T 5. - oEmK
TH, B rmETERRMmRCEEL, Th
&8 1 RCFTHAIERFICHE - THII T 5.
PR LTHEBZEEPDL, BOBO lccd o3
BOFVYIUEHRY, BoBOKlcehiz, 1
AkpH4 CHEEL, Mo 14% pH6 iz,
ZhEh acetate buffer pH4 B X 6 O 2cc
ENx, Y 014K lce acetate buffer 2cc
Mx727Z¥ o blank & U THERAT5. Zhic
0.004N-L¥598 Odce Nz, pH4 ¥ n
* 253 pH 6 O ¥ 7 ik 35 MERML S ¥,
E51c20% NaOH WK 9cc v 2% 7 Aaany
VEBVEIR lcc DIRW lcc Tz, 7KT4E 10cc
U, 8 LRI 2 FEicit - TAARE

Mzl —r—RNic, C DO RY v 7 100cc st cllET s L. BB, blank @
B1ER Ry v 7 L OBRIEIEF
(k) fR100cc (1022EDTAEWI0ce, 7 = / — A7 &L 4 YI~2HB LIBT3 72852 B)
" 202 NaOH, 4 2% NaOB¥S¥E CpH % F984 5 &g
|
I [
L Wl (741 5)
(T 3) 0.2M, CHsCOONa (pHB.31z5§%) 10ccinz, 5 SRS
ED
| |
L& T
(FT3) 7&K 10cctnz 5 5RE S
E

[ |

L B

(FT3) B % 10cchn z.58 < 105}?3‘3%6

D

J l
L TR
REUECHTS (FT3)
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MEL, TTCREBIRBCRR- LB ICEL
. 2VT, BonREOLEE RO L I
Bk - 1= )
&t )
f i AxVE—VF (pglcc), 75 v rBNEHOH
P

F:x*x, 75 v 7 OBXHOHA

Si: pH4 ORBIOMKET DA

Se: pH6 ORBOBIEFOFHA

as : pH4 OB DA lpg Y OEHEFOFEAS

bs : pH 4 D% ONA Lugdd Y OBNEF OFLH

as : pH 6 DB A DA lug Y DENF OFEH

be : pH6 D& ONA 1og24 b OEEIEE OFEH

X : ROBADEE (pg)

v : RDBINADEE (vg)

(ag—1f) x +{bs—1) y=(S4—F) }
(as—f) x +({bs—1) y=(Ss—F)

OEISTBRLY % v EXKD .
1. & =

1) @7 =9n (TLIF)

7 A £ 5100g % 2N-HCI500cc iz ¥ U, 2053
RAERS L, RWEEEEL THE, SvTB2N-
HCI 500cc T ey, & biczEke CI-
BRH 7R 7 B E TUEMEE, BIIL, 300°CT2m
RREIRT 5. ZHhEEZT ¥ & — 4 —RIcREF
L, X CBBIERT .

2) 10%EDTA (Disodium) ¥

3) 1%7 -7 ~V78vAYER

4) 20%%Hk Y — F R

5) 4 %%V ~ VR

6) 0.2M-EtER Y — ¥ Y8R (pH8.3iz FiEk)

7) 1M-acetate buffer (pH4, 6)

8) 0.004 N-/%SEUWE .

0.1N-1. ¥ zFE&EL, HcoEATIh
X 9 0.004N-1. WK EFHET 5.

9) 0.004N-7FFiER Y — F WK

0IN-FAHERY — FtER % 8V, Beo
# jC0.004N-7 3 BRER Y — ¥ R ICTRE T 5.

10) kY — ¥, 7A€ VBEROERR
1025, 20%, 302, 40%, 50% D #&4FERE OFf
MY —~ PR, 2% 7 AaVEVBIEEK. Th
R EAERC, LEREGTERET.

11) #EBREORR, TR, HR, WK

12) A, NAOHEEFR

ELT,

. REEBERELER

1) A, NAQpHDHEIC X 2BEDES

ARUNA 374 3 F i BENCBRET 55,
FToRFEORER pHicHEBahs., @BE»T
T—AT IV PHMNESD & XL TN FicH
KEFEEZRTE bR T 58, BRI 38
OB L > TELDOHERHD L HTh 5.
FZTCANZEYEET L 25 (200mesh) &F1
FhEE R OEME T v 2 > (300mesh) 2w T
ZOWFEREE L bz,

H oL, 10%EDTARK10cc: 1% 7 -
J N7 HVA YRR LR ML E B —1C
TAEF20g LR 100cc # Ah, 1, 2, 3, 4,
5 6, 7, 8 9, 100£&pHT TV 3 FickEE
%, - #h % 0.2M-CH;COONa (pH8.3) R U
IR CEEEL, 0.3M-CH;COOH T, *E
TERfLL, VFVETHILERE U . Stan-
dard L UTABIUNA © lpg/cc OBEK %
lecd o8y, “hipH4 & 61 (FTF A
EmpH A —-F4#A) L, AU vFvEkick
DALER, BIREB IRV, T Y EFEOug
xRz LLFOEERCRVTHHE L)

I 4o - - MA(Modk's dmima) — As

p---a A ( . S o ~
00 NA (Wales's abuima) A%,
x: x A ( . )" 2

o.5o |

Fig. 1.
Absorption to almina of A and NA in various pH.
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: Fig. 2.
Stabilities of A and NA after absorption to almina.
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Fig. 3. Different efficiencies among various acids
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Fig. 4. Different efficiencies among various
concentrations of acids cleansing A and NA.
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Summary

1. Adrenaline (A) and noradrenaline (NA) in the urine were found to be differently
adsorbed in relation to pH when two commercial brands of aluminum oxide were added
to it as the adsorbent : For one brand the optimal adsorption was obtained in pH 8,

while it was in pH 7 for the other.

2. Adsorbed A and NA as such were not so stable as ever considered generally.
Thus, rapid treatment of the sample after adsorption seemed to be required in order to

get accurate results.

3. For the elution of adsorbed catecholamines, organic acid such as acetic acid was
more desirable than inorganic acid. The consideration of activity was less important for

the elution.

4. With this procedure, the collections of A and NA in the urine was 68=+6.6 per
cent (mean+standard deviation) and 6745.0 per cent. Thus, this procedure was thought to

be satisfactory for some practical uses.

(Department of Physiological Hygiene, In.stitute of Public Health, Tokyo)
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Fig. 2. Correlation between A and urine volume in the second experiment.
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Correlation between NA and urine volume in the second experiment.
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;fgﬁﬁ% (pg/24hrs) (ng/24hrs)
S < L ES 4% HE
No. 1 9.5 9.0 11.6 36.1

2 5.0 1.8 84 9.2

5 1.6 14.9 4.3 30.2

7 0.5 2.5 32.9 13.2

8 0.8 2.9 9.2 19.3
10 1.0 5.2 41.5 17.7
11 0.5 7.8 2.9 18.8
12 1.1 6.2 22.3 34.0
14 3.6 3.3 28.5 25.9
16 3.5 4.2 17.5 17.8
22 148 5.5 10.4 8.5
23 2.5 4.6 29.4 6.4
24 117 4.6 8.2 11.5
25 8.4 9.3 22.3 135
26 5.4 9.0 154 26.7
28 2.2 2.9 6.7 6.9
29 6.9 2.9 10.3 7.1
30 135 7.9 4.0 9.2
33 6.7 4.5 3.6 10.9
101 98 6.4 7.7 11.8
102 209 3.3 20.9 12.5
103 3.3 2.6 5.3 6.4
104 18.3 15.8 18.3 27.8
106 12.3 1.8 17.6 14.9
108 194 4.2 . 27.2 174
110 4.7 44 12.6 9.7
111 3.8 5.8 19.8 24.4
113 0.6 2.9 20.4 124
114 2.2 3.0 8.8 10.3
115 9.3 .10.3 1.9 16.3
117 5.9 2.0 8.6 13.2
121 0.8 3.6 7.5 16.4
122 6.4 3.3 3.2 15.7
124 7.8 5.5 234 22.5
126 6.1 4.0 7.5 25.0
127 2.1 0.8 28.7 13.9
133 5.4 3.0 18.1 17.8
135 3.7 4.2 44.3 22.3
¥ 64 5.2 156 16.7
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Fig. 4. )
Variation of averages of A, NA, urine volume
and pulse number in the second experiment.
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Summary

By the acute exposure of healthy young males to severe cold (10°C, nude, 2 hrs.),

urinary excretion of adrenaline and noradrenaline was increased roughly 77 and 90 per

cént in the average compared to the control period, respectively. However, the urinary

excretion of both adrenaline and noradrenaline in healthy servicemen was not different

in two seasons of winter and summer, the comparison of which practically assumed to

reflect chronic exposure. The implication of those results discussed, particularly with

respect to emergency reaction.

(Department of Physiological Hygiene, Institute of Public Headlth, Tokyo)
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26. BB K GUKRE24H)

KBERANEEFEARMCRIETR(EROY
=

EETHBEEFRAOSERERCRIETHEOR
BEBETAHRE LT, BrE» o7 bH#HRE
FHE 72 B KB B R T E O oS & A
Pk ABCFROBEN b, BEAY FO4k
Ric RETABEHCE BB HECHEEAL 20
G, ZREGERMEROIEP SEHLEDZ
EERELUTHIEZZ VY.

AENTHEE W OB LIFE T R TR TSR
DEAYBUTEZRMZ, BEEORRBLE
2 OEMEINEIFIGAE T CRT 5 RIBEORE L £
BRI OET & 213, HOBEMAF OMERE T
WL THRRTAZEIZLELDTHD.

BEROTLMEIEE LTk, SR« LS
D Gellatin ¥ & ¥ & % OERICL S Gellatin,

~ Ether, Methyl-Alcohol, Cystein &0 #IH| Tk &

* HBHE L ooR il BEWEOEBLIIHIER
B G fTbh dhEr, B - HEIUERBR
ESERE O E R RTAE R bR DO TH S,
5> TE A EBEROBBNER ERILFROSE
(BN & EEIANED) 72 2 FIC DB ANBROFH ER
Ri=DTH 5.

HOEREROESAEE ChZ, BRRORL
M TiE, 1)U TO»RRY A&V order
O ICEEBNEET 52 &, 2)EIEEANME
b DB TBRRIAEMERIC & > TR EHM
EEomENEEMFHODZETH 5.

NE A DHEREP DAT, BERBILHHKO
BET @i Gellatinitjh v Cid) WEURIER
BRI ERDEESHEDbN, in vitro OER{LHD
#HYEA L in vivo DEFNERBZ ENRDHBEDOE
ERFCbP -0 RRET, TOFBERD
SRR R N T B, R
FZOEGIBEARFI S B IXhdZ &b
fo. NEMLIEFIOMEIRICK > T L BEHRORE

BEIIE A DB D 5 HESR Chamberland DIFE
BEERN SRRV ERI N, THhEDOR
fLIMEIFER EomR O LHL TRELEY
T 2iE, MFSNESERTEAECN T BHFEER O
BEHELERLBIHREALEREI L2ET
3. B oM e U TEEERMGROEITIT
o TEERA v F OEFREBOREICHT 24ERF
EEO—MEEAT A ERNHKE b S
THLDTHS.

7]. BT B8 F.=kE# FRUEXE
)
EBEAREEQOEERRBICETS—EE
# 1L B 41 Bl 5t (Preservative restoration) 2 AJ

B o Pre-illumination #FE O B, %t

BRSESE - CHEEEONGHEEZETS®ET

BLEN, RAIBEEEETLR» 50T 2755

ThHHEEZ DND. THiX Unbalanced growth

FIHEE LD ZHICERT 50 Th 5 5 BFEKIC

ZOBIRMRIC L S TRV HE N EEEMND

POHETCHRETD A=A s (ThTHEEBRE

EEz bR TELRITRLRY) PETTHLD

LEZ NG, SEEE LI, FEOEEFROH

IEFEEE LS~ OB, YORHRBHEONS

EREZ A LOEF M LD EEEO 2R =

~MREROE L FEEL e CEMRCEL 5

NEEER T HENOEEEBE L.

# D% KCN, NaF, Dinitrophenol, NaNs BOr

Chloramphenicol 123V T IRFI A3 NALHAICEE

I E AT RVEY, ZhBEXOFAETT

AR EIERSENRED bhiz. TUTEEHEOMH

FRE~OFECLL T, ThALEHOHRMEE

g 1~3 BT 37 Cfiisbh BEIEEE~

OFEE, BEPCELTHEIEEED . HiT

BEENz E R b ReRU EOBRD bERIME

BEHEOREIII—I5, FEHRNARNEEL

&h 3. LdL—F Pyruvate Z D Metabolite 7%
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FINOEBELRRHUES

Iz DNA SREENER ICIIF S h 2 BE SN S
RSN EERCBC T BIEERR SR
Eooh, UrbERASERZLEL T HFEE
BEHRROBH EEFERFECESTH S.

B BEAIS34E10A25H (4) 13R%~18H%
FreSE BRERMRIRY: W= AR - BASER

1. = 7 (BEXRE14H)
HEBREOA S LEEEEOBRFRICHLTOR
BB

TR O RUBEEEE & K & OBERICE T
3% OEBEREVBRV LI P20
BITRELDEMCEL TORCETHS.
EEIMEREEZAEROLOE RILKEN
EEZONEREFERREOLAEZDOTZO
Y FTRERAE DB G & RFEREIE TE Bk
BESILFAEERET 2 RV TRE SEEEEOH
BREHB 720 OEBIER &/ L Lz,
FBROPEHOIIAIL OBER, U OB 2 40
L 7=Saltatory conduction model & U811 #x-LillieD
BRZ A SUOEROG&IEEOMEY
EETOTHE LR TEES B I TR B E WS bR
BROCIEIC LB E DRI E AL, & ORRE
HOHMITFRTHEPFAROERENL I &F
2 =B AT OMBEONERCHEYT 54K, b
BOMEWZOREE! & LEKFETONEEVIX

(LW L WP
V-Qa;ﬁ wl= ol ERYBOMEM A

CUHEThicB4 T3 VERDERITZTH
C—EDREKEFE L -EELHEORTH LIz,
Saltatory conduction model & U¥[LifE-Lillie M1
OHETCHLRELHEOMOMGKIIRAEI L. %
% B9 IR R O BE T U Saltatory conduction
model DHEE AgNOs FHIRIZ (2~42) VED
HHERMLZS0EACERIZE > Tk ZOH
KEROBERIEN /NS T 3B TRkl
(NaNQs) & —E B L7=. [LfE-Lillie ® model
OBHEITILF B L AgNO; WK (2~42)
LEfezE 8:2 ZDEETRELEZLOEAY

V2. MBO—mEESTHML TEBENEZID

BHREL THSICEET 5 & T © K% Stop-
watch THEIFE L Z OfEd SEEREZER L.

LLEDIME FEC LV BonERrEYTS &

1) OB E S8 LEOT0H5
{ETEMEEIERIC R D 2 OMEOHETICH
-

2) &tk U CHEBEENEA LS E T I3E
KIERENBERNORECHBIHLE,
HRE A BT THRBE U o it B
R TR b DI & B A AT X R
S LG A OB E O KB EICNZ » T
(EHAEE T B DX TR b OEAREAEDH
HehBPbTHA 2 e, LTS HE TR
BRECRCTRCL DR EEERERKRTH D
LBV TR ENHBRASCEBCEER LE
BB DTH D BB S 2 H—IC 3 LES
TR DTl JERICHE S h e BE 2 G
ThHAH EEEwRLE.

2. MAAREREE - DNRIBH IR HEREL

A3

BEOW, KEHELHEBLOMICET IR
EER

RS R TEBE L @B FEL O Fh
YT LM 2 DRETI BREREORR &
BHEHERHERR . HRRSE s R
BIFBEAOF1 b fc U THE, HEREDE
BT B M ORFES W R E L DR E %
BRI BDEPHEK D> 2 BERNER S EL
5THAS.
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BRECHCT, BEOKS, PRz eBED
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SRR IR PR ETTC R R Z O E
BELF DO E Modelling compound TEE L T
T EREERIE U BinAR o mEsEil 2 Ay
PEBELTIREADLKS (EE2~12mm) DR
FERUZLEDORFBEOAEEHEEU CHREL
THhRBDOAEBRTE LoD, B (KSE
B 1lmm) ZEA0 BREROBILEZLOEEH
Wiz

NEFEAECRBEE S & 1 OOERE B EM
WHE R T BE, 2 20BEE AT 2HE
KB L RBAREMER & U TRERH VI
FHREPHCRBEERD - T2,

BONEHEREE BN TIISEEN OEERIT
TETH->Th, BROW, K&, LEHEOEY
TR TRESR NS, e FRS0EY S
ERTENR, BEEHEEOBEGOMBEREOR
MEEEFELOBEP LRI THEL LS &
PERAELERORVETHY, HERSEFCEHR
DTEBEBTATMIRLRCTH S HIEIEHRS
hiz.

3. WE =p-RE= - BEHTAR - AXEE
(BEUREE 148 .
BEFRUEOBRRMBE LY OROHEEC D
T

WFEARE, HHEEUEEL » O efferent im-
pulse % FHH L TKE OERE 2 /=. EBREM
K, KR, WBOTHEE=VR2 v LEEE Ay,
RESEZT 7 r v ) p Ak EALE.

1) HREE T RERNE®E S, O
VRN & EE T ) % L T, large, medium,
small spike% B2 U058 L in iR IC B\ T
R D spike #FHEEHEL Uz, MBHRELHEKRS
3 & spike D DWEINE LU L 7243 large spike 1T
FB RN TEE L medium 38 X Y small
spike @ FHEEMPBFE W & BBEXRATHEZ
T EHEL N TH -7z, KA
e 3 4, KI5 2 FIi2 $3Y~T spontaneous dis-
charge OFRIEINEHEE 2. Tt Ness (1954)
OFTREEY FHRFOMEBR X > TREEIh D
LD EEZD. Iz THEIRED sensory terminals
231 3 facilitation DFEAERREKL T2

2) WE ROLZUINIBMD LD i <
Rami dentales mandibulares %427 5E5IH L, w8

2 #H ‘ 1265

BRI W LRIG LR & B 2 L b
B, POEEEE 1Z40~50m/secic TB, Cigffix
FRELRWZ EFEELE. & b i WERE
SmmiEDMEHEH L, sacchrose, glucose, NaOH,
NaCl, HCl 0 & ERBEER EZEA S ¥ impulse ©
ZET A EERUEARBLHE L.

3) #§EF touch, pain receptor X Y impulseZ
FELT, TOREAOSMRELBSEL, LM
W, WEH LV BEBTHICbE D REITH
e > T KRR LD Uiz, X—{lOWREIZE
g 2 2 THAIEER RS L OWIRIEIC £ C inner-
vation LAV Z EERELB T LDz,

4. ABHZ - FEIMA FEALER)
HOBEOBFEMENTR
BOMETREBRTHAEIBME LT, £
TR, FOBATHEIC D TaB DI,
EFEEE R A TER ORI DV TBIZE
L, HET0HMREEE-OTCZOBELRET 5.
FECEE L kL, ETORSEORETS
5. HibHES BELCEEEHHL, 2%+ A
3w A o BEEEER (pH74) CHEE (25~3FF
M) L, WiERsx s —ABUKEIZ 2 £ 2 ) LEfE
caEL, BEUAE UTHELR. FELT,
M OWBHMOEM TOF RIILEXKOWL TH
5.
1) FHMREEIEET, KS 1~6x Ob

OWRGHLTEY, 2~3x O b O FRLE.

BEoBEE LT, Axon O—HEHIEICIE 4~5 8
@ Mitochondria 73:i2% &% . Myelin Sheath®
E&ix 1~05¢ THOHERBHETIENZ &R
% %. Myelin Sheath DJE& & Axon OKRKEED
R, HOBEMETALNS X 5 BB
FIEE . Myelin lamella O & & 13150 /(%
Td 5. Schwann cell membrane iR TH 5.

2) EBEMRREAEIILE 1~24 DL DRE.
& L TIEBECE L CHET 3. Mitochondria
1Z/V 72>, Schwann cell nucleus kﬂ:%%iﬁ?ﬁlﬁﬁv%ﬁ
HLTKEVWELHI>THS.

3) PlEofERc Xy, BRMERMEZER
BRIZBT2L0LEBbh, RCREEZET S
DORELEEND L BESN D, EHMAERMER
MEDOMITIRELFELTEY, MEFELELT
VwaHkoELLNE. B, REAOBER
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DHEBHEEIBAELTHIVERDLIELDTH
5. ZHDAERODCTRSELERL v E R
5.

. ERES (BEALEH)
EHEBEOT SV VERBEEBD-HO—TE
Braun FORGEE 2L X ZFFEIBE &LV
BEOTHELBZEdhrkrEET, TS
ARiEMe = DI HER data & BERICT A2 &R
I DB Z0oHEERETELDO—FEELT
DERDE SRR ET> TED THETREER
BEsNE. BHUERL L COOWEEOERE
HASOERNICEy PTEBLHCLTRE, &
NTHEEEE S LBraun® 2 £ 1 {7 Tdrive
L7e S BB RNMEMC B LIS BICE 5% DM
ERRETSH. BRPUCEEOREEETZORD
H AT OEIER D ZRELTRITE, Z0ORERK
CEBELEEETIRE|IB»OH 1 VED
FEEICE > TZOHETRHRALELCELEE
BLERTES.

6. AR CREEREARAME)
mEFRHORERICHT

g OBEEMCET 2 ERAEFIPR,
WS L OBFFREICR Y, A OB OEARHER
FRACT, BARTbATY 3. §f LIEFEH
RHEDBEBMICRE W TIE, FEe{#iftsh Ty
fa\s. EEXHEHO electrical activity 233 5%
i, MEBEEERT 5 FEFHRECHRAEDE
BEEZEALC, BLEEMLCEREMLEFEL
2. BTEOFTRSMT S 20-1004 KO ME & E
W, % O MEEE O FIEihRiErIc LS R
(30-50MQ) OH/IMETEBERAL, BILEME
BE LU, REOFHEX 405mV T, HLOMER
L OFRGRAEORIEEICELT 3. KRiTHE
AXy, BIEBCKRYERICH®RES 2 5L
% 60mV @ order OIEFBALAS TR STz, HD
spike potential @ duration (3% % 200msec ZE
TH Y, ZE overshoot ME b=, MitoE
%O spike 13, —RICHRELECKEDRVCEDOOE
Th 5. X spike D4 E  DEE HEAY simple
e BB TH B3, BFICF O rising phase 2> falling
phase 72X 13% OO phase (&, 1EHEHE
O hump M5 ZLRHB. Z O/ hump O

& #

configuration 1%, % X uterine » taenia coli &M
IBBREICR OIS, slow wave BLIDOL D &
Bboh 5. ki OBHRRTML, FlxEmEs
BEERE 1L E ST BRI RIERIC senitive 75
AL OFHFRRED b HEEE 7288 % #5D spike
potential 2308 & 7=. D spike potential 13#7
60mVD K& X & #50msec®d duration >, Z
DS HTE s acetylcholine D{ERA X, spike IT—
sBPE D after-hyperpolarisation ##X L% 5. It
O FEERIT L T spontaneous discharge B ¥ resting
potentiallevel @ fluctuation iZ, P EIEFKRE RS
N o7, MEMIMEEED endothelial cell D&
IRERLOFIMER 4TmV Th - 7. BEXAHEIC
Y 2 OFMOMAIN B, spike B B dhind -

Fm
1Z.

1. ®BHE - KEB T GFHAWMPH B2 &

ERERATE « FRALHT)

BEIORERF (20 1) KBrEE & ¥ ROEE

Arevrd b (Rv T x—L) KEFFTO,
T AR T B AR O R, BRERREIZ X -
TRESELAShBZ & EM-7. BN, r
F O Indicator & U TIX FRREAOMEEEL Y ©
KA v A ARV, RV T &~ LFRED
RO (10~15mg/kg), BEREE, WEER, BIEH
O (0Th b)) 2EEENETsE (58
B, HIGEEIXT.5, 30000 2 58), BRSO
DT, r R TREDEZRS. — 5K
BraEL T3 & (156~25mg/kg) Fl—IRAzOR—
FIBIC X » THICHIERR R BN 5.

1) FE—HRALT b ARESEFIC & > TRIEREAL
WERT 22 &, 2) EREBGHCHRERS ORI
PRI R A TR, chliB AR R O R B B AR
L DECE, WEALLTRESEZ T 2
&, 3) F VT xR BRI &
Bbhaz e (BMEMRELD), 4) BRERIY
FEREEB SIS R OMEITRAI R The
Zk, FOEENS, 1) LEFEETMIY T
DRI EEF & IR &A%, BRERICHZ LT
FETZZE, 2) BRET CR{ERROFRH
B k- THRVCHRERTZ &, 3) Rvix—
N REROBERET S5 20, R
TeRAHSDERIECITTLBZE, 4) 20
EBRTRON B BBEFROTE RS ENEEEE
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THBRIZLERLELE.
FIBOBESRICBEL THKD 5 Z 213, HY
TRt (BRARERD & EREEDRBITHE) DR,
300c/s T{E, 7.5¢/s CHHMARONBZ & TH
5. SBRPBERE E OB THMMENEET S
, AEEERB LSO 2 H = X A L OBEEICE
H bfgéﬁ& HEDTITE .

8. SFER NN HE EXE

KD BR & B DOITEICDINT

W%, BCEE, RHRELESED L EE
BERE D - SN TV 3R, bhvbhidigitic
BEREELIIAER ZECOVT, IHBROESE
BETEH & DOBEFRE VA ADLETCHET S
TERI-TZORMEEMEL TS, 4HER
2 ONERNT — 2 EEROBEDOEHEEDOHERE
LEE—ET BN, AR FEChRNEN
<\ relaxed pattern 2 L HBETBHZ &, RO
g FE D arousal pattern TR HIZ 5-7 cps® il
HOWERTHZ &%, firCATHER A DR
7=

By’ drowsy O & XITH - B - FEZ OO
BEE L2256, bo b bERILEEL BV O
BHETHY, DOTCHE, HOE & k5. XEH—
modality DFIFIZ D TEE—RITBWEFH 23
DL BEH TR, FIXIERE cick LV D
INECREREFTVEGOL T, Bice->T
X Y emotional, meaningful Z=#EREEILL B
wEsicBbh3.

EioiE, R TR ERE 1 20, B
AL THET 3 &, HECERRIG, BETE
ERIE, ZU0LEE), BMEGWERETINT
Al seizure ORI THIMTT TIRBI B2 &L
bz,

& frof — 7 2V 5mg/kg WEHTGIL, sleep
pattern & /R3S, VWAVADRIEEDSITTHT
>7=Y, BRIZEE® &£ b 7z & neocortex T sleep
pattern REHTH B 1T b b T, UERTIE
arousol pattenBR A SN 3B ERH 5. T Ddisso-
ciation ZEMFETL AL BN E, ZOEHR
F & U T#BHEMEAS b neocortex ~FEIRMICIEA T
BZEEFRRLTYSD

7 b m € 1.5mg/ kg 5 Gk, EEG i sleep
pattern T ® 555, TEMNCE—REF LFHBALE

& # 1267

EY R - LHBL, WAHACARER, i
B X > THFA CEEGTIEHIER A BT, X
TERCS, MBI L TEELCR>TrsE
ERLBNTE.

9. REER X & (TIEKE 24

REBME & HOmRRIG

F7 AT 757 vEE 0lcc/kg) KL B 74 F
DEMIRES), EHMEORL, BBz
U, BIBREE OBREERL, S CiitES
RrOEME BT L 7.

BIEHR Y v FTIPHOBRL R AN 2 b5
HOBINIE S RV, Z OEERTHD on < Rt
A, FEHEAMRESIEZEOBEGERLNZ
L2353, YED cortisone (Img/kg) % 2R
BcHEELTBIE, 7 X779 vick3H
MBS FIG R BEECHENLS.

HERF7 A7 757 VEBELRBRIEL A D
Nis lg - etk + £, BmEBROTHOR
L, BEOMMLEICEL LBETS. Zord
& @ cortisone (lmg/kg) % 2 ERIETICELSTH
WY 77 vIiC X5 AmREES KGO A EZC

3. BIBSGIH ¥ £ X ATRD O St
BELRARVRE, 7275 vick s EMROTER
VPRIGZERDOY 75 v BETEL {BKT 5.

U EDBEBME W kDM ERLE. 1) 57 Re
7 7 FVIZ X B0 mEREA KIGE Selye @
P8 shock HIEI & & BT XL, ZOfiMfEER
BB Lisv. 2) FT7RCTIFVIZED
BIIE MRS SIS BB EE I kT 35
82THY, F7 RV rFViIRBEHERT L
FRFICEE AT = 4 F OBRMBRES R E 8RR
bLwa. 3) MHEESRCIEEEHNES R
WOTHMBRBELERIGHHEERTS. RIEHHY ©
THEREIEIC S0 & S IEE v+ FeBTELHE
3L 0E, EORMNERRHLTORAL
;)T%&%f,hn&ﬁﬁ?

) TEEEES . ¢R@~ﬂ%%%ﬁ%§&ﬂ%
&EBK&@%NYW3

10. BREE . ERRE-F)| R SHES -
ARES (HAHTAR)
P BR A R RE BB O BATIC DT (51
)
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1. EEREEOAREEROLD, BEFER
EREHEEL AV, HiBE, i85, MR, BER
PREMEFIE L. ZONEORGEMD, K
ERORERER | Xy VilicsEL, £8o
PR R AT MR OB, REOKIEE
Bk, AZE, i, FEfShAESIL T
L.

2. RIEOFEEER S Btz 2w, K
HEBCHBAREERFAR 2 P AEERICL -
THREL=.

1) AR TIE

a) [ #HiciREEEL, BEED oh
R,

b) [ ~NVicuafittssEc, B
ZHTHB.

o VHEIcEmlEL, A cn
.

d) I ~NVHoEE e VHOES:z 0k
BrRIZTZ2L0EE2005.

i) BIVREBC R T BRI OVT 5 R
RGBT, REAOHE LR LDOLED NS,

3. M EOEEIMAIZ LB b DOTiRVRE
HEL, ROFOEERCEZ OER, MUECK
WEELLTYRZ &nb, BEEZEYV 5T, B
HEZHAAOMEREEEREE SBLL T
5T LRI, K REREE MG T
BT 5 e, HMRIIy=A+Be~otTEDLENB.
CHRERGA#BEOREURO 122 LTz b
hBbDTHB20, KEMTRIIFHRNC TS
bDTHIZLEHEL, TheP# LR
B DBRERIC E VENDIZ. ADOMRZE R
WCREHETIEDHD, RAERBLETRTESMN
BRSO BNE. Z0Z b, HEME
i3 | Hiofsciid, Vo clA, BY ofiic
RTEBY EBRERTETS b O s #HExH
5.

4. BRI EREB O AGMRPE Oz bic
BIHSDTIEE 2, WBKE L OB
ERAMIz. :

. ReKEROHOS BB TN ERKE
RAHE O (KBS GREELME, 22, 120~
136 (FE33.9)) BB S iz

. BXSEM - 1REER - H# LE8E - LiES

& #

EINRk - NEBE (FRESRKEFRER)
HESS FIHEEHE L Reserpinefl LB O E
T, KBEE—7 7 AR EENEREE

S¥ER B - ERLFES » Glycegen « Dextran »

Kaolin /2 & DE5F, MR TFHERSCLY, B
#91% “host response” DLZIHEENDZ—HEDK
IBEET. bl MO « fs Mg EY
HOWE - BlHRE o0& o038 7 F v
TV vV ERESC X 5 RS m eSO R - 3
Boe FEY o v 27ITVEDSFERETHB. 2
DEISEHET X YV EHROBINTH 285 Dk
EMBICHBT ARG TH S, T OEETENRSE
BTH5 & RFEREENSICOAERLE
AONTOEIZT Frs ) vE I X D kT
5. ChbOWEDEFRSIC LY, B A
A b s & FEFEOWREBKELENRTL, Mo
THLNOTICEEFTREB. 0Ltz 7
FLrry Otk XD EL, Mgh, ver ey
BRECEIVBLTS.

VeV EVETLAE I XY B RREWERS
Bf, M/MROBA R EERTHRUERALNRS
mEMpDes b= BREZASATHONER
OEFEMERE . vy FeBEFAMRE =25
THEEHMCEEL TOMMEB B D & T 5
“host response” 238 B 43, T DL EAKRAD £ r

b=V, JATFLUF YV URARFEAILTEL

BOUe AL CVEILEBIR LD, BMCTHHES
RUTz.

B RSB OREBIC T FLvr Y vick 3R
HIMEEERRERIZA LN, TH 5 DM/ MREE
WA L isoffirhic i MORESBESHEE TS 2 &
BHbhile. ZhdORBALRFIEREE, ©
77V —, Vv A, Bfirt <R ETHENE
ENEHBEBEARR EORINEH TS 1 D07
BEEETRL, Blratcidsfizd - TRESH
DIMETERY o v 7 OEFIC & WV FRRI LT
Bz 57,

12. =5E— - RE®I (BIEER4E)
"HHERITRME" (efferent) OFHHICRIT
% origin [CDINT '
SERLHEDT TR (efferent) 23
OB L U CIERRER, ORI,
EHANMEREETHZ L2 EHELBRDOTH
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B8, AP TRITERS & 5E B
RAREE” OBFBEHIZ BT B origin KD\ T
L.

EBHE © £ OBIZITATH (F18Eha e
HES) LRATHS. BHRHOMBICY - TS
[El1¥ “carmine nicotine microinj. method” ({XFr)
Tz, MEBEROBICEBEHET A7 5 -1
A /R A~-Z—ZXVBEIELR. 4 carmine &
FREFHEOMBEAZIFRL, microinj. U 72
locality OFREICET 52D ThH5.

FEEREHR : 1) BB =1 O—fll Dpost. root ( )
DHEHRL THOFBRBRBE T Tk T5. &
&iviz post. root (1) DEHETE G L 2 50H
&6 (1/4) OIRfL% carmine nicotine microinj. L
THIET 2 &, FEEOBFLEIHITCHELTHS
PIFEINL, B—E O &R CToBRILERI
ER L 2. & OB “HREBIB T RMER” HEOM

FREBELFENEHSTRES

& #H 1269

B aEeE (B8 hicFETS 2 & 2R
T 2) FWHIA =T, —fID post. root I ~V]
EEUMOFMR, BIEE T TN LR BSHh

7z post. root [~V OEMIMEET & 2 AOHH

(1/4) OB %, R L < carmine nicotine microinj.
LTHMT 5 &, RMEIOM. gracilis o i 53
FCHUTHLGRRIEE 2 /R L 2. ZORER
“BEBIRRAEE” O MBHIEHRN, e
() Pl FET B EERT.

A« WEHA T = L OB “FHERL
B MOMREFRAEET S Z &%, BiE
BIERETEELB=. @QRAY = OBEBIciX
HSEARME"  © MEIERRAEET
5T &%, M. gracilis Df%&iC o v T EHELE
7z. @LEO@OREAL, FTiE Langley g Ok
“EXEOTREEE TRV BE EEL N
3.

B FEFIS3ELLA22E (4) 9 By~16Mt5
Pres®F MILAFRENEREEE K FH-EE R

1. @ %48 -BBES EEKRE14H)

. BAESREBICHTEREEEROFR—L
SHEvasYHEEEMBIC O TORER

2 BERERBRETEC LD L5 F V27
SifEFEEMEOMEERC, 3IEORAELEH %
EADEECERASYE, TOEARTERBILR
FETEEE R, BA 4 ViEEHR By
2=y 2) TI30.05%, 0.025% DN b5 EEE
AR O AHERR h, BEHCIxBE O
ERTH LN -T2, B A VIERE (59
AGHEEF MV o &) TiX0.052%, 0.12%DEE /]
FHCOAKEENR LN, BEHCEBE DX
AL, 019 OFBPEEEREL, 03% TixE
HeRUTHREDERED bRl -7z, JE1
4 v iEHER] (Tween 80) Ti30.12% iz X v BijiHic
DHEERR bR, 0.025%, 03% Tiid{EE
RBBED NP, .

U E0ERER» L, REHEHFIIRIBET
FOAMFEIEFC LY, MEEMECBERE
CHEETOE L E S 2, ZANBTHRREEO
RIVEOHIE LR EIZ, % OBEKS
OFERICIHEERZRTLIOTHSS EEL LR
3.

2. F8--EFNEDL @EAE 14D

LASH%YA s HHERERORRESREE
[CHd 2 SHEBEDEE (5H)

2 BERERBRBELRC LS 452V ay
HEEEMROBAEAI, 84 DEE O PCMB
ZEHSE, TOEARSARBCRETHESY
Riz. 107"M PCMB i34 2458 4 HAdt i [ i
e bh iz 5. 106 PCMB, 1075M PCMB &
AN S SRR O A ERR bR, #
FITH TR E DERRBD bhvrdk. X
5x 1076 M PCMB G i3 BT O £BM i 23 2 8 i1 I
FL, pHICR TR ZII L 2.

Ykiz 107501 PCMB £ % Cysteine %¥INT %
Z&izk Y, PCMBIZ X 584 BB RTE IO
ERBEENBEOEEDE.

UEDEREENS 25y % v = 7 fiEE
FRRROF A7 AR, IR oREHER
SHEOBER KRB ERELBNS.

3. BREA - BRIEE - AHER (EHAH
1 ) N

FHY VL 30T OB REARSBICHT
BSHERAFIONA
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YV vy = IR BEESHSEH (HgCl,
PCMB) Z{EAEUL®, MHAZBEESIC X 24ERK
BRBZEEITY, TOEAKSEERCRIETE
By R, . ‘ ‘

1) 1075M HeCls O T, shiflics 3 B%E
DOFBIHOIEE 230 554, T OMO&HIIE
FLEMRZD Shiad 7=, 1075M HegCl DIFFHT
B EREERIE I AREERR b, BEH
CHRTHEAZERRA D bl o7z, X107°M
HgClz fE#%, Cysteine Z¥EMT 52 &k,
HeCle FRIHC R bh 3 52 BHREI O
ExEEShE.

2) 107M PCMBO{EH G, 73FE&HIic
EYRERED bRl -7z, 1075 PCMBO{E
RS EEBORELIC O A ZHAREERRLS
n, BEMCATEEERR b h o7z, X
5% 1075 PCMB fEH#, Cysteine Z¥ind % 2
Eic XY, PCMBEMIFARIC R b /Bt e
FEHIOMEREESNEOEAD .

P EOERIERN S, +v o oy Y =JOEHR
Bo AR B ORI, SHE R E
BRBEERLTOYBRI &N pR25.

4. \LBBHE - ZsBTE (FEEKES 2 48 2A
B= BRK$E14m) ‘ ,
D-7 3 /Bea{tBEEORBEERMWHE (1) £
H, RRRELBRERLOBEMERICONT
I o= ) AEK Km 3REREREORMME 2%
DTLOELT, %L OBERCOTHEIMTD
NTER. D-7 3 /B 2{tEEIc 2 T b 5,
AF g ADEEHTEHL DALIT X - THIERTh
NTe3. LPUBREOBEAR - 2FEOTT
Km #JET DL, BRAF v L OBOEEFES
Bo{HAEONS. 5T Km OEZ R L
DETCAERC DV TREEOEMEZEDLTE
BELUTRAEGTTHS.
ZELEREZBMESEOTICKm 2R, Zhic
LoT, LVABENRERE LT, BRAHMO
RICEEERERD . A5

ki ks
E+S=ES—E+P
ke

DEIGICR T, R OKmix
ko +ks _ koe +kse _ koe + Vmax
ky kie kie

Km=

TEzBND. e RERBE CREERMLELENT
AEETRHNOEE RS, LY, Vmax O
EPDENRKEY, FizKm~Vmax DEIFHEM? 5,
ki, ke 23R B 3. FEEII pHS.3 KU pHE.8 T
Tz, AhoBE D, Km~VmaxD ki
HEORERATBSERBERE L TERDEIN,
ZhED, ke==0 &723. k1 &L Tk pH83 T
2.5% 10% mole™!, 1. sec™? D{EA, X pH6.8 Tk
0.6% 103 mole™ L. sec™! DEMAELN. T O
RERMDO Y 7 € VBEROKOEIRL THhEW
EThBZ &EEENE. NAED pH opti-
mal BB OHBIC R ERALETHS.
RICEEZFTHE L Vmax D% 7 5 7 i BES &
{EEESR T E© b I RGO E R e 3 Eik
FOETIRFRATHESRRE N, ZOEED
FRAROBFEPERCHIEE L > T3 L%
HEEL DD, BRIZAEOBRIECEN O—8)
& L T Negelein-Bromel 22 % B\ 72 E8 L Of ¢
Tfr-7=.

5 HEfFx-F#E JA-RBAZR HEHBE -

WH < (BECREE 14w

SRR RERE

FEUERBREREZFECIRY Ahbhd k)
12725 72Dt Alexander (1936) Lisko z & GHL
REBOTHEZRTOMFTICE EE>Tw3. &
2T DWW TZRIEOERET 12 OTED
HiEERET 5.

EB 7% G. Oppel OIENEFEEEFHAL .
EBRI I RARE 4 fER0= £+ v EilET, R
Bk B ERE T NEREELRE. ETRAE
FeHLBEOLOEHET WIRE L. ZOE
WHEEEZ LERD B30T EF A REENICHE
TUMIL TR L. ZhEBUHBES L oY
TEEL, HEEELEA UREICEELE. B
BEEBERSHEOLORERLUESEEHSEL CE
STz, B—REOLOIXEF OROBERL V&
B EARETHET 5 50, BTMERIE4E, B
SHREIEA T - VIRKETZ X5k U, £
BREZHERTILERHDDOT, TTFTLELAED
HICK 2mm O EAKHEEEFIZRA U CTREL
2. ZOX5 R ULTHEL -RB A ERERD
AL TRER Bk,

BAE A 7 VRS ER X U 80 £ 6305, 80



w7

FEX OO & LR, 90EET 2L, €
ORIVE LF3Z i 1EELTIB0EETH
TEELTARGEI L., Z0X51kLT22o0
WEDOLDEERL, MO—THEDOLDIZ 2D
HEATCERLUE. BHBRRICELIETH
6mm OE SIGDELIICHREIL, COERE 1-
Monobrom Naphtarin &eICBE L TEE R -
= :

B O el TE . o T
e EETE S RERBERRERETHDZ &
Bbhoiz. ORMBEREERT 5E—EEEL 72
L0 HOEEL 2O TG RREE T 3 0% %

NERFOLEERN >z, OFEHHOES

BEGERCE S IRAZT bR, OERIESED
HEETH 5.

6. MEBE - WA S (BIKE 148
BEMEIC X DBIRELDOHAR

Tubocurarine % OftifizE Block Fliz Av7av
CHLEMRBAIEER RS . b HRHERETR
B Ringer FGHARIIRES 2R OBEES
BRI O F I LA EL 2 Y MR
X VBEEMLSEDND LD, HORE
PREREEAVCCEET 31 2~6 HERE LR
BRSEATRBDHRMEN & TREB W TE
v, BFERO b 2Rl o5, BT
BEHBOBEIIRECHEEY, BCEH»RIRD
REEk 725, Z OMRESBES, BIXH2
Bt > TED, FBEETEIRBEER
Dok, OB LHREEATES LR
b BE, RS CRIREMIIFEH LE 4« 0%
PR U TRIGERT. BRILOERRRET S
&, MR LR KR OBEEOAES. b
PPBAETCHETS L, MR, iR, HolE
ZOBEREA KhdFieirs. TORELZE
2 TRBIC, WMEEMBMET U CaClic XY
BMURLRTEIEEPLRT, £40WEELD
% Ca” OBENERELRERIC /03 L HBRINS.
BETHE, HERCHES L TES Ca B3R
PoBRT 5 EREICHEE T30, ZORESRH K
KT, WK, BEOIETHHEELLND. #15
HEPHROFHER X BHREMEHEMEERICX
BHIRBALE £S5 F 7.

ML ORI X 2R EMITIEHERD D

£ 1271

EHIOETIE, i, WMRARA ERFICZ OREE
B\, WREMOFRICES Y. ZhiZEX
DEDOMABADCa BOERL IZbDEEL LN
3.

M Castillo Zic X % &, KK OBEEZEAT
BEEHW, HEMEEL X AMINEMLTRS &,
ZIOEERFELVWEIREEENS.

1. RE=3% - BAEE - BETAS - AEEE

Wl S (BECRE 143)

iR L Y © afferent impulse [CRENT

W, HRER X UwEC BT 5 MERRGR
I ORI VT RPN R ERERP B
NETHRPE L RENTE 2, —J7 Plaffmann
(1937), &4 (1952), B (1953), Brookhalt et al.
(1953), Ness (1954), & (1956), i (1956) o
BESEMFHRELY, wH, wiREEHEL
B HBERERERL T 5.

LA Lisdss, BRBRANOMBARZ~E HHB
RBHEh3DTKR, FREDLBCOHEEE, &k
TUMER X v @ afferent impulse % 58 L TR
HeRalk, SEEIEREC W TR~ .

1) ROE=UIHORRKESHEEL, w4
HE Y OATIIGEL RV Z & &, —BHLR
L7=.

2) ROBEMEE, WEEOEEHE T 40m/sec,
50m/sec 12T, FRI B\ TEBEMLE 35m/sec,
BBk 3 X R B3 40m/seciz T & HITB, Cif
fEoFERA LD NP 5Tz, ‘

3) BRI E R ERE LD B & respo-
nse time X k& A LU /2. Z R 1¥ pacinian
corpuscleD 4 & LRI REEZ LD T D EEZ
5.

4) HF b 2 2 RBITAIC & - T response .
time O3&, 7’5 N pattern OEFHICHEZ LD
TISREZLB.

5) MEMEAYRIB T X Y large spike, medium
spike, small spike % %, Tz LEERERY
WX VEEEHxT2.

6) RIS 2 G, REISGHH 3 FUCBVTH
REREREZHEL RN, ThEFMREFCX
STHERESELNRZIOEEZBNLS.

7) B receptor iT facilitation OFEET B

ZEERBELR.
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8 B FE-FHWU F- -BE=EF @EERE
1A= 78)
CERERERBRC L ZEShOLEBYE

Ei28 O R ‘ A

CAR=Y TV (EREREEFS ) LIEAR

—v=v (AEETEHTFHNE L TOREVES

) CHE, EEhRUZTORIBIKE > T, §iE

(FER324E11A308) OA%ZLTRELZHET,

ERERBRC L5 0ER» b, DHEHOLT

BBEERNL 2. EHAEFIIRES40m, LFE30°

1128 —TE#R © ABELIETEY & Uiz, Bk

Ei20~28%0. Eefiims 1) EEBBEED

DGR, BAfioBEomTcHbL 53, &

K058 (LHIS120) 12 F5. ML THRER

HBHEOSEEHRLELT 2 /R D REWEETREE

THENS . (B UEER 0T LIRS

Bo&ETIFRORSZEHbL V. 2) D

A OFHEZF0.3B LT (52008 1)

X7 bisv.  3) WRERMEDR T OMEIIRE

BERERBEVIRT. BEFILE 1530B~245

SR BEICREL, Z0BIEH 0.5~0.6 F

OKEZETHERERTS. 4) FAR—-v <V

TRHREXRTHRLRDOIEHE A~y ~v &

D RLAFRT S, HicE#d o LB O T EE

B EIPRET & OBERIEET B0, LEXE

MTEE) O AR ER S R E B REEL 2.

Bl 5 BBl #45 L 72 LER O#9800c/s O B S

FEIEE oM, FREHOFERRE A2

WHizZ, 4V &7 %y REEITIEL TH250¢/s D

B & FEREFAL 2. R ™Mce/sD

EHER. ZELHETEESEEIY T~ T v

— A —CHEIREE LT L, FEOBEIRAR

DA 7 + A2 —> v —ERERL,

FIZWMLTHYr s 57 CHRE L.

§. BEZE (LUDEKR4EH)

UERBERERICNT 3 2, oRBhopE

B OE OIEBENL & RS & OBIFR 2 B
100msec BEDQEHE 2 ERT S Z Lick > TH
RTB2ERBELEEN TS (Trautwein).

ARERCN TR, EoZHLHEHERL, 7F
VUV, sr—AFur=o v RO ) v A
77~ XL OBREEMLOE & F Rk
5 BB OEEER Ui, BEROBEITIA

& B

B RAROFERFERL .

HROEE 2T > Tw B LI LTiE, 7F
VFEUY, Jr—LFre VRO Y v R
FTI-ERITNTHLEEMNEZHENE LD, 08
DBIEHIIRITO~80% AT 5. LT Fry
Iz X B UL EOZEEIE 5 x 1075g/ml OEETIE,
BMOESCHDLN B DA TEORIEILERL,
EERAIZMN OB KT, CoEERTE
JEIHUIZEN > TR LT3R 5. Chlorpromazine,
Anticholinesterase & 5- % 7= 854 OEBE L OZL
1A XATER Cardiac stabilizer @, %% Ace-
tylcholine ® £hiz XS UTE Y BEH OIS
BESEATL T3,

M Chlorpromazine 12 & » T L EZEIC A bR
5L OB HE RO 5 5.

10. JIRERS « HRER (LUDEARE 2 4H)
BEHOLY OLEHRICOVLTOMRHA

N BE B (KA1 4m

& EEHEIC BT B
EBAIMAEEE A OFAEIC B v T REL Th
7.

Fv T E— (50x BRI FREROE30TTIC 2
CTERUIEREEZBEE, 120, 0= < LR
BEEBEETREA, ETENNEES A, &
BEEEMPHKOORE A 75— 312 m X — 5~
THRIY BRBHBL, 2O0ROL e B,

IRIE DR B 1 BB O S BE A % R L
TA SN RiF =y ANVEEEITOTERL 7.

RSB G AR TS, MEVELE
OIS 5 RGN TR RIS &R A
%<, XML FEEOM SR ) o0t TF
¥ O BIUREIE RGN I RIS 2 7T SR %
KEBD BT,

12. POBRIERR (LB K4E)

PEEO LR

2 FIRAERY, %2 FEREmI 2 ARIEE
ST BREORR TV, K257 (B3
F RIBEEY) FE (E4M EHEY) cE5
L, FIRELIERRRER T 5. WEREYIXE
BROREREEC L ) ZBNRES 2 RT. 4
UrPRZED FE4: % K7z TE < i A /g
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REDFH LB AHREET. ¢ I X (57
RiYEY) CRIBRARZMLEI VML, MM
YERKE & TR T B DR O iZ In . BREEET
FRERORELEDLIGERBE T D 5. WE
1y, BEEIVICIIBE S EERBERICD Y, TOE
B, ROMEES I X2 FBAEOELI X 5%
BRI, = (BIMBKEY) 1R
FOCEEL U, BEEERICEEABRER TS
BEEMIZE : : X000 VEYHERL R,
# 3B CRIEBEDOEBIC L Y (AERE AL
TOBBBEPKEROELRBRZE R EF T
5. FIMESREY, 58 RGBT DR
B sh, WERLEGHEOERT X BTG K
BOREBIIIVEARINEREET 5. » F
(BN ) 1ESh# I R T RE S BRI E
FEETH. BEBRIERL, BEBROHESL
rA<=y (EiREY) TEBEBREMER G
U, BREBELHRERTRE RV EREREES
BUIAD 3, BEN 3RSt LER
T5. x2= (Y CIEEEHCR 5 h
BEHELEL, PEREFESMIBA—ET
5. A ORBIE . BKEBEOBR 06D
LHRIZEBOEREFAEL, £ 2 1T E D HHEED
mﬁﬁ%s.%<l/1§%E%K#Tﬂ§%
8 () BREFE (BE) K UPENI
TEILENY L BE £ —FT B

13. WHKRE (REKAEHE)
EERBRROZTHEOHZRICHIT
WEACT, McE38Ek (NWEHK, HEED

BROFHE), FREIRK, KPRk, AR (BB

BEIBK OFAE), BRI, MANEK (BBEEK)

DEMAFTOERMICES L, FOMBHEEOHRER
RS E R IE LIRS E M2 Rk OERES

It

)%%Gﬁéﬁﬁm%&W¥&%ﬂuTKm
5é%ma£wmw
) REERESEENI R T S K BEAT

5. Zkﬁbﬁﬁ%ﬁ (IR ZE R D I RE

A Imm® ZXT 5, RARER (BkEEE

DOHREERE 1 FH p o T 5H) BRMEir-s<

BRINT 3. MU THERE30u L FORBTRE

WIERMEOZ2MREINERD 2. & OBk hE

BEOECET & BEbh b,

& 1273

3) LRAEBIROFRICIERARLIEE
EAHY, PER0pCEEDRSRLHES <
Pl E BB R b Y. T, BBk Z OFfH
Cf T 5. RBITHEER 200 T IC /e D LRTE
BARLEL 3. CNEOERRILMEIHRILIC
MO M B TITEE & BEBIRD Y &8
bhs.

W BEFES (BEAS14H)
KEBROHREMR

F o motV Y — X THKE PSR (10
~15kg) DHFSEREK - BE - ﬂ»ﬁ%%%@ﬁﬁ
POTHEICHEEL, MALGS TUMRELEL,
WEMT Y = - — VICHEARELL, b ik
PASREA L ERICHELE.. SOH = 2 — VER
FEROBEE = 281K -T, ~V4y PR
VKR~ 2 — 2 —C#EL, IEKBHEN
BRECNy F THRASEANESREE T, =
ZOMBR (FREIE—+v MK %
B U7z, M, EBREHRSESH KSR
Hir, XEI238°CicEEw iz Ringer KR OHFTHE
MLz, SGESEEIRK » Sk « g OMEED
Wz glic, REOHAICKSBREEDESL R
By, B1~E2 Mg L, #4~505 e
MRS B O 9 ~E 100HES e s O ER & iz
BE Uie. W% » SLSEREIK « 35, Sem KEEDHET
BADHERERLER, 2l EOMEGfl
BRIEARCERH -2, M, SemKEDET
e OMBRP/FERKOBER L ErC £0
%3, 10cm KAE © i T SER bk O mRE
RREOMEREZ EHY, ZhIl EOEREK->
THZOBRIEE L b - . XE ©i330~35

Com KEOET, BEOFLE R3Skt

80~90cm KAE © FEICEZEMBEL, HEOMR
JEv B ol RESKOMERE, SEH
B« BEOZNCEFEFITPI VR, mESHE
{2 1% L 90~140cm KA D FEI E > TR ADHE
RERLI2. SHREHKORAEERE 175
&, B - S SERK - MBI IK DR KB RO
111:9: 1 &7z, XRETRE, FELOME
b bemKEDECRABEEERL, 20
ELHET T -2, 2 EOINECIERE
EHMOFREETHL D BoRERERL k.
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15. =HEE (BIURHE 2 4H)

REME CORNIN OIBERUMEFICHT BIF
. _

FIHE, BAOBETEY & h - mEYE
Cornin” @ £ HIEROHIEO—ELE LT, 4
TR OIEN OEE R WA Lz, 4 E ik Cor-
nin OBEELICOECHT BIEH & BMGET
3. ERAERBEOSAIE, AEBEOBE L
FE# I FIHEEA 1% Trendelenburg K iE CAB R
UHERRDOZE( L% FIFHC AL 72236, Ringeriiis
iz Cornin & (BEEHE) #FH L7z, &K
@®E§meAﬁﬁ%®EE&%ﬁbmﬁ6k
fE##bkic Cornin ¥ % HEA U 7. EBREMITK

B M, RERE:LRZY, BUIERECHRMLE

BEFERALE. RKICHECNTHERERBIC
X, BEUEREFERL CHENE, BT
BRBRCER LN S, WPz Corin &
EEALT, Bik» oHHET T3 EAOEE
Marey O BITE T, #OELEBRL=.
NIEE—@OKEEKICH = 2 —VERBALT
= A~ 2 —TEELUTHIL Rl s Mhejo
" KEBE Xz Cornin W HEAL CAIEL .

KEBRBARL T kR o

1. BIHBE® i3 LT Cornin 37T HERIICIEH
T5.

2. EENCBWTHHILEROEE &FHkIC
TTHERCERT 5.

3. MK LTk, BRROBNE & b
BT 5 &5 6 MEDIREFERARD S &
HTBZ ERHES.

4. MEF Cornin OFKMIEAIC &Y —iBE
T 3.

16. == (BECKRE 2 £H)

3 IOKRMEEBEETFORELER

F =2 AV EEGEO®E « DU ERZ v,
KM EOFEET OEOEREERELEZ. 20
FROER T ) AMEEOFHERT L Y OFEL%E
RAEZRUNORETNRER Y, PRHKEOEAR
CEACZZ L, TN TRAE O Edinger-West-
phal BT 2 %2 bRB. '

ZOoEE, —OKREEMEREHEE OE S
CEYVEAEOBENPEESNIEELbbEE
2T, FUBME & R O#EEE T 0 Edinger-We-

& #

stphal OB #3E L7 o h i3 BiBIHEA
.

17. EE E-BEBE-+F & (BRCKHE?2

)

WREFE /4 OV EOXREICHT DR

7 v 2 0.5g/kg % 7135 7 — /L 40mg/kg TR
Bl 7= 3EBi + =, B — SRR E
EBELEF 2 2T, BILLRS OMER
ROBO—HTHAREMBEZEHL, Z O
DH—) 4 v OFEHEME Ringer RKEHL
RHUNEBICE > THEL, BOXAMIZ L ->T
VEREIhBE/ 1 = v OEBOE(LEBIL
o, ZORBROKBIIKRDLS> THB.

1) RIGORXE RT3 & MBI X > TH
BREEOHMAT 3 {LERN - ERRE OB T
FHR L CHT oS,

2) (REMIKRO=MIKFENS. on-HH
A : Z OFEI I OBEHER bR 2B H O
—BEICRBEEOMMERT L O, off-HHA:
Z OB SHAMIF I B RIERE A L
LByt s h R OE Rk - TA
IR EEB O AT 2. on-off-HH A : FiR
HOTWH R OB FEEEOFHEI B THRER
ByDHEKRT B, ‘

3) WHEG E Sk O=HIT KE S h 5.
on—#IFHIEL : JeERET O R B RERE A &
NAFNEDEIRT X - TE b ICBEETORE R
Kz BE. of-MEHIT « = ORISR
BRA EBREREIELL RPNz T
il s RS OF i L TR mEH s D
ZU. on-off-~HIHIE KR OWH KR CEILEICH
REEKBEOMEH SR CH 5.

4) ERDO6DORIGHED S bxRbELBLN
7o FliXon—HHEY (1445) R on—off-frHiE (13
AH) ThY, DvTon-HHIA (6 5) RUoff-
A (54) THY, BHDWEIT on—off-#]
A (3H) RO off-MEA (145 Tho7. F
e B RICH OB LR WA EICREL T35,

18. i E-FERR-RE B (UOEXSE
1 4:78)

BEREHRBAFERICDONT

By ORI e O, FICHE E e D O
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BAERAEEELT, TROFEHETRIPE
WHRETHD. HRIVEARBERRINT
Fi-s, ERERTIEEIIFARETHS.
Hxik, KEACBALEEZSF ==~ VvEAV
CTIHEBEERTRAEEE, (FHLEOTHRS
T6

. BBROTIE

1) 52%HaS0: k7= L, #940cc DZEME R
+ %500ccD /AR 2 7 12 % 4« F0.7cm, {£E1S
cm B 30em®D 4 7 A %G RTEAL T, PRk
B2ED. Bo¥ 7 AEPEPICELATEL, fi
OH R EETHELTS.

2) 10O (A) DHER OO (B) O AR
% 2 R0 TecmE EHImD € = — VEE B L
i%kﬁkbczﬁﬁ_;—v®2&h%&ﬁ%
T5.

3) RE, BREIFABOAREN LFERKEB
HORENLUTITDIS.

1. BHRFOELICFES OFECTHFEL
m%bw%motw:aib,mﬁmyﬁw%o

Ebhd. RESE, HHEEBIR > TERL
’w%,z/ahﬁo4/ahﬂlﬁ®W%®
CO%, HRPRERFERKE Y HT, CO &
Bic X 3EREE R L, FE-> TRHIBEE RBIEE
EERA & I & HEER B, FRFAEER, ¥
o BEOEHLIFEREHOMSEILIIVES
2, M2 5 LN EHEESR S,

0. %, FEITHTXARDEN, [KEFAIRK
BIERFE L TRIFEEREERLOTHI EED
na.

19. FEER - An B PR E (UAEXE

14:3)

BAMER(C L BCORADEFHEISCRITT
®Eg

St AMEOHRSHC i THACRIET CO:
ADEEBL TN, ThEeRCHELIAS
KRR CTUTOERET 7.

SEPFERIAIC 2~15% D CO & HE 4« DHETH
BLERERENLTRASE, RIEZ 2588
ECHEELCAME X D BESh BBy F T AAS
1 7 EIBEE L THOZERH~ .

1) 2~42C0s DB AT A 21 7 DIRIBITIZ
EEAEERP R, HEbTrOEREERED

£ © 1275

)&mdh%Fm4/%ﬁxéaxA49®
FEREREYVT 5.

3) 15%CO: 2 WA S ¥ B & FEifirh20~405b(1
TAAL 7 EWRT B, UEBHREST 5. 25
SREDOBATA AL 7 OFEBIIRFHO0%LLTiC
7o 7243, HOBRENT 0.2mseciIIER L T 7z,

4) D EOBRIIERE LR » S Lz
%A%tu¢maﬁ%®b5%Ak@@&H%f
HoT=.

HEFORE L Y ficit e T HE-KAT R LT
FENBE bR D B CO: P& 1x, AMEOHRE &
IZIEREED 4 % COBELL ETCH B EE25. 8
kit Peoe b Z ORE DRLCOMEE L Y LR TS
EREDbNBOT, TRIEFkKMPeo: FRBVIZE
RITHE S pH O TROBHICRETHELE LS
ns.

BHHEZOHLTL L THHULEORBIIHA
ELTER DT ED CO: DB RIZEHZDD
DIEHTHERATHBEEDNS.

4 BT DCORADEED A3 7 KRB IS
BER AR 5 ZBIBK I Pco: O LH
DOERDEZENRIERIC L3 500, BRI
TEBRAR~DOHEO RN EMIRL TR,

20. FEER - XB B (UREKXSE 14EE

It & ERE I EBRSCREFTHHMEDE
H

r-7 3 7 Bk (GABA) BB &R S,
-7 3/ —B-F+=* < (GABOB) i1 7 DIEANEEVZ
ERTTRESE Uz, SENXNSITE O#EED B
BRSHCR T 2 EOFRERET Lz,

%&:%Mﬁ%%ﬁmﬁémw,@M%éﬁw

, BREHEL, WIRTCBONERE A A
9(% CZOBYyFT7AED S O) & HEIZL
CEHEeThb 12050 2ml 28KV E
AUTz.

5 . GABA Bszalowa Bk Y REHIT
Lb,%LMA®mﬁ%mb,ﬁﬁﬁﬁﬁbfm
2 EB. GABOB i £4 ORSTTEERT A
Fhh EEERRV. Zhik, GABOB A mFERW
R LT, RUTHER v EE2-KT
5.
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2. B B (MILKE 2 45)

B-KBR&H=2oT

urethane-morphine BREE X I BTl E
BOGEAERIC R S 3em®D = a5k E AN, ThE
KEDFT RO Marey O BB ICEETR o &1
Lo TRBEBZHL s, §WIFE % nE
iR/ (40~120mmHg) L, KBick 3 K5 %P5
Uz, ZOHRIKRO LS TBiEsh5.

1) BHMREMET 3 &R SR OESTTT
Ebd RIS, BUEBDZLITILEL OB
BIET 525, sxiclblshs.

2) @EWEB ORISR, FTlEME:
U Sl JOE R E 0 &L, 2w TEE
MR LTI RE M ET 5. DEEREED
TUER R BTN T X b IR s
LU, DG, TIEME O T R 05
x5, O OBEEER, THEMRETMTRY
R PIRBREE 2 U0 L T ISR B e i R
3, &5 celiac root & YIl T R 2515
T5. ‘

3) (@LEIRERE OMEIZIRE, TR I
LVREINLRCR, BEHRTkIcEIYELD
BEWEHET 5. SHICHEBRMRETMLTLRR
VIEIR AR SHD. DRI S L
W5 & TUERRICHIEL, EEBRTWIZ XD
REHIHEETD. OEHEBOTED R, G
FRETHIC LY, L OBADLTPIRBHETS.
Z DBERPARR AR IR KSR ICER L v
B, REMETIMMIRS LSS,

4) AR OEREBCRADRENERS & &
KAOPBERGINIC 2 Y, BAEEORHED
HBNBPEL, D CREMETIRNIC X 0 AR
DEEIHRLHET 5.

5) EROFERER b EH-KBKE © BEFRKRDO
IO bDTHBEELLNE. ThbLEMHE
Ik Y BEECAE U s ISR, FERE Dk FE
PR R O M RS S AR PR & L8 Bl A R e
PR HE X ¥, Kk, BEHEENLTCABE
Bh iz THEANT KNI R (celiac root) & TN
P (iEeRe, TIRHE) 24U TIHcle
AT 258, FiR0RAEOEES BV ABESD
REEOWAE XY, KIBEBICHASRADE
PRESNBEEZBRS.

22. #% A (FILKHE 2 £3)

BER-KBE R 5t @
FREEA  (urethane 0.8¢g/kg 35 X U8 morphine
3mg/kg) DEERHIZ I 38°C iz 8 7= A TG A K
EEAVTHEBRLZBCOERZ Eh 500
BILORAIEBOEE OB E = AFREIZ X - T
HRL, ZORSEFEER L. ERERRK
DEITEHEINS.

1. B OMEMEES  OBATTRE X ONE
BIREBEOEBREDONE, BEDOKTFEEL =8
IR AEEORE FRZRE L.
'z.hﬁomﬁﬁ%@%mﬁM%Eﬁﬁmﬁm
BB L O EL, EAEETRERMRB X
O TP R ER TR L, - T om
FEfRRER (0 3 & UNE I G O A BhIRGE O Hh B
BOREEOCLERFRELE. Thbb{IBEREG
EERTISC 7.

3. B ORERMDITEBRHR LT T S
EHEERL. EDCRERNDREOAD bR
2PN B TR & U T A s
PhoTRB L 5o 7e

4. ZOREHEEABIER JOBREE
I L, TR AR AN 1 2% methobromine %
B L 2HRICEeEA L, KBESIC A
FLHRDNR ISR Tz. BB OFHR
E2TOML, X6kREME BB L -
Bizd, REIRTHERL .

5. BEMER X OTHME LI T & b
ORFHFEHEE L. 2O EELTHTY
REHREIRD I 5.

6. FBOMBMOBS CHMEBML 2% Bk
DREHRIED NS, ‘

7. I~TTCh e ERERN S, ROL D 0k
mEND. BEHOMEMBIC X - THET 3T
THEHZEB I UCEBEMEEZNLT, THOXE:E
B2 LT B o SER AR (IIAR) B Xk
UM B RAER ((EEPIR) OmPmRIcEL,
FROBEXVERBIL, LiROENCRREE
BB EBHEEEN L CRBERS KT
HEBWRITDESES. Lrl B-KERST
RANHIP IR O BB PR O FH L D b EH
BEL, > TRBEENIS L OBEEMH s 3
DThHB.
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23. IR (MILUKE 2 4:30)

BARSASEEYE (FxHoER)

BERNT, BEBROBEICR URRaHB L5
Z, BREBESY, BEEEZR-2D3FAE
Lo Tws. AILRHEBICHILROSWME =D
BEESHEZEARTEEEPA TS, LAl
B6, BERPMHLEEDH KL Tk b HE
2EZBPIEOVTE, ZHETHRESATOA
wisicBEbh3.

REBBELRHCOWT AR BARE 2 0B
THhESPEHELE.

T LAY ROELE R THKEL 72 10kg PO
1 ZOBEO—MEBHTEL, ThicgdHmT 5
BB ME U U2, Z0/NER BRI
BE2OFEHEHLSTHUSWM ELATH
ST YVELTHERL, BEMZOBAIRT S
BEEHOL e T 2BRBEIC L VBB,

FHEBFEFROA=v=7, =7, 3F, &%
FF, FvFav, THYE, VHLE, HIFX
BARBARHFESETHS. b nfilicky
THEE LR ROEBIUEOIRMOMBRABZ Y
BN 3 TIREBRET ROEEILHE D IR O
EREE. FM1ryv, avay, VAT, v
= U HERE ORI,

EEREEERHCRB TR Y = v T BAK
HRHE bh i, oL 0, ~yh, St
Yy, wrY—, vV, 2 RXECELEFHOLL
S AR R

FARGHC OV T, FHEFERO S BEE
REi3ssEdiB s & o R R ELFER IV ER
7.

4. am % (EUREE 2 4 H)
ERBRREGCHITIMBEHmOER
EEFTES BT 3 HHOERIC 2T

—REIC X, AMESRREETH Y, RIS

BEEHCRRESETEFT CRTEEETLE EE

2BhTws. Lal, BB 2 ICHERENH

HEIGA LIz Gesell OEBHI RIc X B &, BFE L

TEE 6 WML T EffLT, RIS IR A E

BFHCEEEEHECLEEOTEY, Bronk ¥
AL DT EE R 2V, ARG EREY
B3R REMOEEZED TS, 20X
S RaERI LR, Mg OBEECX-T, 20

= # 1277

TEAEMBIC S EERR VIS Th B,

FTERERINT 2 2 TR OB S o
MHEHEREMTHE L /2. L1079 200 ©
FR ey 7 ABMECHA L TR ISR
CHIAL, TEEEE U THEOPMMIERL ODEE
DRHICEE, PEHDO A1 7 KB EERA v
YRIITICERE L. FOEEFEOTRIER
DESTHSB.

1) AURSoEENT, WEO LT v T
Fak EHICRBETHY, £5, 6MRITRES
TR EFCREETH BN, EHIESL T
DR TRBICREEIEENIHEEL, FiTRBA &
EEORERY, BTHRL Y EMoAET
ZFhh EMREME S B, 2) NI OEENE,
A, FOEECHRERCRAKTH BN
Th L) BAUOTH TR REOIER LD bh
5. (BT, F4UEE O CIRLE
HHRICRESETH B, 2h kv BAOWE
EERAERBEE RS, DX 5SS G
PRI IZ & BRI 22 EE D 5 D 0 3o 0 D
i, TOEEPDL, VM EHZcE—8
DETERLTVBITHES, BRENCII% AR
AL REBOCEL VB> TES DD EEZ S
na.

B HELXR-RFA E (FILXE 148

ERECRIZFTEE—ENDRE

255 energy source % & % T, MEIXZED
energy AL T, F@BEEZELEETVE LR
5 Ponder, Ussing%E D78 active transport the;)r-y
i, H413FEic physical energy & LT, EES
ENbFIHENRZOTIERGHEDELDOTFIT,
YT F AV DRZEEDN, gelatin block &%
RIXFORFMAE AT, BExOBEEOES
HECRETRE—EIZEEFH .

05M BRI ooz vy 7+ H v AV ESE .
OFi3 500 KEME T OREH TR, BFETOL
DIELTCH 2B ELTEBROZE L VWIEXET
U=, .

Gelatin block & MEBEHEET O DT LT
Sucrose #BELTELVABOMA R R &
7=. BIET TiX block # formaldehyde ¥z 2 1F
5&, bABERILLBTALU LOFROLEL
PEBRC. UL, 500 50T Gk st
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CAEBRHEAL, BEHEELLELOEED LR

Rz,

£ < 3 FRHARG DR E 7 BEFB AR i 20°C
T, S00KET CXFEET & D bglycerin » 25
4, KCle 1747, MgCle» 1547, NaCl - 1247,
sucrose * 104}, urea 84y, CaClz T7 ﬁ‘@}%n
PET D, 400 FEELUTF Tk 8 IC @& D=/
&< /2%, sucrose DAHIBIL TR, 30°<0°<10°
<L20° DI BAAFR IR, 20" R R DE
BYED peak EELTEDY, ENEECE, &8
HEEHOTWBEPEBAL .

FE S BEIRREEI B L Tix, 20722 C 500
SHET EEET & D713, sucrose* 804, glycerine

24+, KCl+ 147, NaCl » 173, urea s 0.5 SRESE
TOHFRREY, ZhIZHEE, BELCHREDSE
BEEZED VB LD EE % b, sucrose iT B
LTix, BEXNEGWE, B 2ENS S EEEE
LEmHTWHENRHEAL .

L# L, CaCle 1548, MgCl Cix 3%, ®H
TOHFRELERTT 5. X, sucrose T 305 HE
BoE (GEERTS) 02MO sucrose CEF S
BRGEEEETOANRELERTS. 2hbid
R bNieRE S OffalRslic, HEHAE VST
@ Ca™, Mg, sucrose 28 1 & iZsE 1T, )i')'f
FLEEWIEAITH - 72 rush phenomena & TH &
HIREZWMETE R P EEZLLNS.





