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Studies on recovery from hypothermia
(Studies on nature of hypothermia. 2 nd Report)
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(YOSHIMURA—Hisato-MAKIHATA—Katsuyuki-SHIOMI—Syozo-lMAI—Yusuke) *

Rabbits were divided into three grous of which the first group were injected with
chlorpromazine and one second group breathed air of high CO; content, while the third
group were the control and any special treatment was not applied. The rabbits were immersed
in cold water of 5°C until the rectal temperature fell down to 15°C, when they were removed
from cold to warm bath of 38°C. Restoration was succeeded only with 50 9% cases of the
control group, while all rabbits were restored in the first as well as the second group. As
the shivering during hypothermia was depressed in the latter groups and respiration was
accelerated during CO: inhalation, it was deduced that exhaustion of energy source in the
body, fatigue and reduced excitability of respiratory center contribute to cause death from
cold, and consequently CO: inbalation or light anaesthesia with chlorpromazine may be

useful to retard the death from cold.
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Changes of rectal temperature, blood pressure
pulse frequency, respiratory frequency of rabbits
which were at first immersed in cold water then
rewarm rewarmed by warm water when rectal
temperature reached at 15°C.
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Table 1.
Results of rabbits which were at first immersed in ice—cold water of 5°C until rectal temperature
reached at 15°C, then were rewarmed by warm water of 38°C.

Time of
Body reaching at

at the time that the rectal Time of
temperature was 15°C

Weigt 15°C of rectal

(kg) temperature Pul. fre. Pul rate

min)  {/min)

Rectal
rewarming temperature death Surviving
by warm  at time of or
mean o P 1
waterof 38" lifting from  glive 07

(min) (mmHg) C (min) warm water
2.0 123 30 36 15 106 35.6 alive 8 hours
2.0 98 0 0 0 100 32.1 death
Control 1.9 111 1 2 - 88 33.4 alive  0.5hours
group 2.3 102 0 0 0 84 29.7 death
2.1 98 0 10 38 101 32.5 alive 13 hours
2.8 112 0 0 0 64 29.3 death
2.1 97 38 40 31 93 35.0 alive 12 hourg
Chlorpro- 20 77 2 44 67 90 345 alive 20 hourg
A 2.3 106 2 34 32 90 330 - alive 40 hours
mazine 2.3 113 "0 10 29 78 33.0 alive 29 days
group 2.2 103 34 34 39 60 32.9 alive 62 days
2.1 95 4 30 26 80 332 alive 11 days
1.9 96 0 0 0 120 35.3 alive  1.5hours .
1.6 99 2 15 59 100 34.1 alive 3 hours
COy group 30 112 2 56 63 78 32.7 alive 5 days
2 group 99 93 2 35 18 60 311 . alive  1b5days
2.0 91 2 44 78 69 32.6 alive 14 hours
2.3 107 2 40 61 33.4 alive 24 days
MW b ERfE L Lz, FETC L7V Flic Tk, B Table 2.

BiE 16.5°C HifgicRCTIELE L THT 2
23, 15°Cic TR fE < v 30 mmHg #7281 T
WEh R iR L.

B3 kKR E RIS & (AT 3 I B
AL, oEESo'RRED B PR
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E1OERFRET ACE S, MRIETHICR

TEHO & Tz,

MR BT EE R 1 DT 2 HT 520,
kKB I UL BMNL, B RER O
3B b ET 5L ORBY bz, LIFRED
#INL T B4, BER 5-35 4 0307 OM
%513 Table 2 I B2 EML T2 0,
Ho TR LTw3L0% 5 ) EE 5% O
¥RLE. BFLEDLZOBIREBCED L, B
IEIRAS 17-20°C O & Y Al MR D LT
1IN T ER Y, —RICEE~ER- 2.
= OB IER D U T AR TR,
MR R EE 7 0, RIERIFR & /N L
BEECRDoNZHLD Y, BTEAYT 1
VIREER LB Y, FEKCIVEL TR
»olz.

TR BUE ORIB & BRI SR, BRE,

Respiration quality of rabbits in exposure to cold.

Stadium 5-35 min rising
of after rate

control immersing %

0.395 0.420 + 6.0

0.363 0.344 — 65

0.374 0.426 + 122

Control group 0.286 0.307 + 6.8

0.409 0.362 — 115

0.245 0.402 + 390

0.492 0.441 — 104

0.387 0.198 — 4838

. 0.260 0.204 —~ 215

Cg‘l"rpmmazme 0.306 0.241 — 212

group 0.351 0.273 — 222

0.175 0.095 — 457

0.344 0.883 +156.7

0.262 0.848 +223.7

0z group 0245 0567  +1314

0.215 0.775 +260.5
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Distribution of evoked potentials in the cerebellar anterior lobe cortex

ol R K e

Koo A A wH

(Takamra-Hidesuke « Isaikawa-Tomoe « Oxkamoro-Kozi) *

Distribution of evoked potentials on the surface of the anterior lobe in the cerebellum
to peripheral nerve stimulation was studied in a decerebrate cat. The nerves stimulated
with same strength were skin nerves and muscular branches from the flexor and extensor
muscles in the upper and lower limbs. Following results were obtained.

1. The form of evoked potentials recorded from the vermian part was a triangle
with broad base and that from the intermediate zone (outside of the paravermian vein),
especially in the ipsilateral was characteristic of a sharp deflection, without reference to the

nerves stimulated.

2. The extent of distribution on the vermian part was greatest in case of the skin
nerve stimulaiton. Regarding the muscle nerve stimulation, distribution area of the flexor
nerves was greater than that of the extensor nerves in the upper limb, but they were in

contrary order in the lower lmb.

3. Area in which the sharp spike was recorded by stimulation of the upper limb
nerves lay a little toward caudal than that to the lower limb stimulation.

4. Nembutal administration reduced the triangle wave in amplitude and distribution
and enhanced the height of the sharp deflection.

5. The results obtained in a cat in which the all nerves of upper and lower limbs
and of the neck were severed excepting the right radial nerve were same that obtained in

an atonized cat with Flaxedil.
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Fig. 1.
Distribution of evoked potentials of the cerebellar
anterior lobe to stimulation of the right superficial
nerve. Two vertical lines indicate paravermian
veins. Time mark : 60 c.p.s. Vertical bar : 500 uV.

Fig. 2.
Enlarged evoked potentials taken from same result
in Fig. 1.

FLEXOR

Fig. 3.
Distribution of evoked potentials to stimulation of
the right deep radial nerve. Same preparation and
same intensity of stimulation in Fig. 1.
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Fig. 4.
Distribution of evoked potentials to stimulation of
the right triceps muscle branch of radial nerve.
Same preparation and same intensity of stimulation
in Fig. 1.
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Fig. 5.

Distribution of evoked potentials to stimulation of
coarse fibers (group | range of muscular afferent
fiber) in right saphenous nerve.
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Distribution of evoked potentials to stimulation of
right quadriceps muscle nerve. Same preparation
and same intensity in Fig. 5.
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Fig. 7.

Distribution of evoked potentials to stimulation of
right biceps-semitendinosus muscle nerve. Same
preparation and same intensity of stimulation in
Fig. 5.
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R.SUP. RADIAL

Fig. 8.
Distribution of evoked potentials to stimulation of
coarse and thin fibers (group | and ]| range of
muscular afferent fibers) of right superficial radial
nerve. Same preparation in Fig. 5.
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Fig. 9.
Distribution of evoked potentials to stimulation of
right deep radial nerve. Same preparation and
same intensity of stimulation in Fig. 8.
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Fig. 10.
Distribution of evoked potentials to stimulation of
triceps muscle branch of right radial nerve. Same

preparation and same intensity of stimulation in
Fig. 8.
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-R. SAPHENOUS

Fig. 11.
Distribution of evoked potenfls to stimulation of
right saphenous nerve. Same preparation and same
intensity of stimulation in Fig. 8.
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Fig. 12.
Distribution of evoked potentials to stimulation of
right quadriceps muscle nerve. Same preparation
and same intensity of stimulation in Fig. 8.
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Fig. 13.
Distribution of evoked potentials to stimulation of
right biceps-semitendinosus muscle nerve. Same

preparation and same intensity of stimulation in
Fig. 8.
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Fig. 14.

Distribution of evoked potentials in the nembutalized
preparation to stimulation of right superficial radial
nerve.

Same preparation and same intensity of stimulation
in Fig. 8. but the record was taken after Nembutal
(20 mg/kg) was injected intraperitoneally. Note the
difference of gain of amplifier,
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Fig. 15.

The change of cerebellar evoked potential form due to
intraperitoneal injection of Nembutal (10 mg/kg). Lower
column shows the compound action potentials recorded
from superficial radial nerve. Left record was taken before
injection. Right record was taken after injection. Time
mark ; 1000 c.p.s. for peripheral action potentials, 60 c.p.s.
for cerebellar evoked potentials. Vertical bar ; 1 mV for

HEPTE, BPL LABRUEALD peripheral action potentials, 0.5 mV for cerebellar evoked
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Terminal distribution of ipsilateral, direct spino-cerebellar tract neurons

WO B K M

(Takanra-Hidesuke) *

Spike discharges from the direct spino—cerebellar tract were recorded with capillary glass
microelectrodes in a decerebrate cat. Identification of the tract was performed by antidromic
stimulation of the ipsilateral anterior lobe of the corebellum and by an adequate stimulus
applied on the lower limb of the same side. Results obtained were as follows.

1. Magnitude of antidromic spikes recorded was from 10 to 100 mV and their duration

was 0.5 msec.

2. Conduction velocity of impulses in the tract was estimated from 36 to 132m/sec.
3. Origin of twin spikes recorded from single fiber in the tract to single shock
stimulation of the cerebellar cortex was attributed to stimulating branches of the axon in

the cerebellum.

4. After discharges following the initial response in a tract fiber to single shock
stimulation of the anterior lobe was ascribed to efferent activity of the cortex.

5. Twenty-seven points, of which stimulation elicited antidromic volley in the direct
spino—cerebellar tract, distributed to the vermian and the intermediate zone of the anterior
lobe equally but centered somewhat to cranialwards. Anatomical localization corresponding
to topography in the lower limb could not be observed.

6. Taking into consideration of results from morphological and electrophysiological
studies, it was concluded that impulses through the ipsilateral direct cerebellar tract
participated to both localixed and diffuse activities of the cerebellum.
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Fig. 1.

Positions of antidromic stimulating electrodes placed
on the cerebellar anterior lobe cortex. Nomenclature

taken from Larsell.

f. pr.:fissura prima, f. icul. 1 and 2 :intraculminate

fissure 1 & 2, f. pc.: preculminate fissure.
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Fig. 2.
Three examples of antidromic spike potential recorded in Flechsig’s

Vertical bar: 50 mV. Time mark : 1000 cycles per second.
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Fig. 3.
Distribution of amplitude of antidromic spike
potential recorded in direct spinocerebellar tract.
Ordinate : number of units. Abscissa : spike
amplitude in mV.
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Fig. 4.
Distribution of duration of antidromic spike.
Ordinate : number of units. Abscissa : spike
duration in msec.
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Plot of evoked discharges illustrated in Fig. 5. A and A’ in this Fig.
correspond to A and A’ in Fig. 5.
Ordinate : number of impulses per second. Abscissa : time in second. Insertion
shows the arrangement of stimulus,
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Fig. 7.
a : Superimposed photograph showing the responses
to paired antidromic shocks. Second shock follows
first shock at progressively shorter intervals.
b: Response to single antidromic shock in same
unit. Vertical bar : 20 mV. Time mark : 1000 cycles.
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Fig. 8.
Distribution of latency of antidromic spike. Diagram
contains the results taken from 13 cats.
Ordinate : numbecr of units, Abscissa : latency in
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Distribution of conduction velocity of antidromic
spike.
Ordinate : number of units. Abscissa
m/sec,
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Fig. 10.
Three examples of paired spikes responding to
single cerebellar shock.
Vertical bar: 50 mV. Time mark : 1000 cycles.
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Fig. 11.
Early and late discharges responding to single

cerebellar shock c:weak stimulation. In b and a
stimulating current increased progressively.
Vertical bar : 50 mV. Horizantal bar 10 msec.
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Fig. 12.
Distribution of stimulating points yielding antidromic
spike in spino-cerebellar tract. Diagram contains the
results taken from 7 cats.
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Fig. 13.

Y

Distribution of stimulating points yeilding antidromic
spike. Each symbol shows the location of orthodromic
stimulus. Result taken from single preparation.
Circle : a unit responding to flexion of ankle joint.
Triangle : a unit responding to flexion of knee joint.
Cross : a unit responding to pressure of digital pad.
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Intramedullary ascending courses of some somatic primary afferent fibers

VNS S N ¢

(Ixkepa-Syuntaro) *

Unit activity of the primary afferent fibers in the upper lumbar dorsal tract was recorded
with glass capillary microelectrodes in a cat. Results obtained were as follows.

1. Units, responding to extension and flexion of a joint, could be devided into following
groups. a) Units with spontaneous resting discharge were low threshold and maximal frequency
for adequate stimulation exceeded 50 spikes per second. Origin of this group was assumed
to be the muscle spindles. b) Units, without resting discharge, responding with high threshold
and low discharge frequency were ascribed to the fibers from the tendon receptors.

2. Primary afferent fibers from the deep structures centered in the deep lateral region
and that from the dermal surface was found in the superficial medial region of the dorsal
tract.

3. Spike discharge from the dermal units followed well to antidromic and orthodromic
stimulation of high frequency. On the other hand, a majority of the muscular fibers did
not respond to antidromic stimulation of the dorsal tract at the lower thoracal level. An
intermittent block of transmission of orthodromic volleys was observed in the ascending
tract fibers in spite of that the well corresponded spike discharge was observable in the

segment of entry.

4. Correspondence of electrophysiological evidence to the morphological structures of
the dermal and muscular afferent fibers in the spinal cord was discussed.
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Fig. 1.

Two different types of unit recorded from dorsal column by cutaneous
stimulation in hind leg. a. Unit responding to tactile stimulation on toe pad.
b. Unit responding to the bending of hair on same toe. White lines indicate
approximately duration of stimuli. Vertical bar in b, 50 mV. Horizontal bar,
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Fig. 8.

Responses of dorsal column fiber recorded from Ls segment
to 1epetitive stimulation. In vertical column A, stimuli were
delivered antidromically at dissected dorsal column in lower
thoracal cord. In column O, stimuli were deliverd orthodro-
mically at superficial peroneal nerve. In horizontal column
a, stimulus frequency is 800 c.p.s. In column b, stimulus
frequency is 600 c.p.s.

Vertical bar; 50 mV. Horizontal bar ; 10 msec.
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Fig. 9.

Responses of muscular afferent fiber to repetitive
stimulation recorded from Lg dorsal column.
Stimuli were delivered at quadriceps nerve. Upper
trace in each figure intracellular action potential
recorded by microelectrode. Lower beam in each
figure, triphasic action potential recorded from
dorsal root entry zone (Ls). a, 120 c.p.s., b, 200 c.p.s.,
¢, 400 c.ps, d, 500 c.ps., & 650c.p.s, f, 750 c.p.s.
Vertical bar, 50 mV. for intracelluler recording.
Horizontal bar, 10 msec.

Fig. 10.
Response of muscular afferent fiber to repetitive

stimulation recorded from L. dorsal column.
Stimuli were delivered at quadriceps nerve. Middle
trace in each figure. intracellular action potential
recorded by micioelectrode. Lower trace, triphasic
action potential recorded from dorsal root entry
zone (Lg). Time mark, 2000c.ps. Vertical bar,
50 mV. for intracellular recording.
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Response pattern of ipsilateral, direct spino—cerebellar tract neurons

otk R X #em Il kK

(Takammra-Hidesuke « Isuikawa-Tomoe) *

Spike discharges from the direct spino—cerebellar tract were recorded with capillary glass
microelectrodes in a decerebrate cat. Identification of the tract was performed by antidromic
stimulation of the ipsilateral anterior lobe of the cerebellum and by an adequate stimulus
applied on the lower limb of the same side. Following discharge patterns in the secondary
neuron tract could be distinguished.

1. Reciprocal units, in which an increase and a decrease of spontaneous resting discharge
frequency corresponding to the antagonistic movement of a lower limb joint were observed.

2. Convergent units, which respond with an increase in resting discharge frequency
only, 1) to extension and flexion of a couple of different joints, and, 2) to movements of a
joint and pressure applied on the skin of the joint.

3. Individual units, with or without resting discharges, respond to a single receptive
field or agents such as stretch of muscle spindles or of tendon receptors.
4. Functional organisation of the ipsilateral direct spino-cerebellar tract as a multiple

relay system were discussed.
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Fig. 1.
Discharge pattern of ipsilateral direct spino-cerebellar tract neuron
organized in reciprocal manner. Maintained discharges are inhibited
by extension of knee (from A to B) and are accerelated by flexion
of same joint (from C to D).
Vertical bar in d:50 mV. Time mark : 60 c.p.s. White bar in each
record indicates duration of stimulus.
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Plot of frequency of discharges illustrated in Fig. 1. A, B, C and
D in this figure correspond to A, B, C and D in Fig. 1. )
Ordinate : number of impulses per secend. Abscissa : time in second.
Insertion shows arrangement of stimulus.
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Fig. 3.

Discharge pattern of ipsilateral direct spino-cerebellar tract
neuron organized in reciprocal manner. Maintained discharges
are accerelated by extension of ankle (from A to B) and are
inhibited by flexion of same joint (from C to D).

Vertical bar in d:50 mV. Horizontal bar: 1 sec.
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Fig. 5.
Discharge pattern of ipsilateral, direct spino-cerebellar tract neuron
organized in excitatory convergence. Maintained discharges are
accerelated by three different procedures. From A to B, extension
of knee. From C to D, flexion of knee. From E to F, flexion of

ankle.
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Fig. 6. Plot of frequency of discharges illustrated in Fig. 5.
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Fig. 7.
Discharge pattern of ipsilateral, direct spino—cerebellar
tract neuron organized in excitatory convergence.
Frequency of spontaneous discharge is very low. By
three different procedure the discharge frequency
increased. From A to B, flexion of ankle. From C to
D, extension of ankle. At E, light pressure on toe pad.
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Plot of frequency of discharges illustrated in Fig. 7.
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Fig. 9. Discharge pattern of ipsilateral, direct spino-cerebellar tract neuron
organized in localized excitation. Maintained discharge.are accerelated by
flexion of knee (from A to B).
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Fig. 10. Plot of frequency of discharges illustrated in Fig. 9.

- Fig. 11.

v B

Discharge pattern of ipsilateral, direct spino-cerebellar tract neuron
organized in localized excitation. The neuron has no spontaneous discharge.
Discharge results from flexion of the ankle,
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Fig. 12. Plot of frequency of discharges illustrated in Fig. 11.
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Fig. 13. Discharge pattern of ipsilateral, direct spino-cerebellar tract neuron
organized in Jocalized excitation. The neuron has no spontaneous discharge. Low
frequency discharge results from flexion of the ankle.
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Y, 0 M Laporte, Lundberg, Oscarsson
(1956)0) [T —F LT 573, Yamamoto 5,
ToRY R YEFH/MBRCEEND OO L
2TV 5X5ThHD.

McIntyre & Mark (1960®%, Lund 2jR &
EEE U FE A, Flechsig KE#ixvmv
%, dissected fasciculus »* & OFfTHIBL THZE
L, Bicxv e voAJI-H T BRE, EREE
FOEHIC > THRE LTz, 25 X, Flechsig
KFExrv e vyofic, HRERCHET 58
e, EEHEMRCRET2b0055 2
R, WHITREE-ERICYT 5 SR
B EBASRL 278 CRTES LRI TY
%. Mclntyre B2 X% &, RiFEHEGIUN
PHOOBEE ST BT LRV, BHEEEC
ZEGPLOBMRE ST TEEvH. XGa
LGIbeR1202RAFAY R VIZERTHH
EiIFAD oL BFERM LT 5. HHRE
PEROOMETEE 2 rR kT 5 2 YRR ¥ v v d/ T i

Yama-

EELRLAVLOEELZTBY, 0 RIX
Lund RO 19564FDFERIC—FZ LT 5.
53 OFEE, H Lund 2> 5 Lundberg &
Oscarsson 2 L - THEINZLD T, ZOR
B¢ Lundberg iZ/NMEED H ORI X -
THBE/ RSB XY = YE2EE L, 19568005
OREFREPRBELLEI I LB 5. b
DSCT. v wmvig, H30XDEHMLED
T® %. Lundberg Hix, Flechsig KFE»v =
vohiz, Gla RUOG[ A v raick VB
Y7 ABcRIEEN 55D (A), GIb kX
VEYF A BESNSH0 (B) OE»
i, GI, GII (&b B X O Kk, BT
EEROBED L v I A AL L VRIESH D LD
(C) 2%, /M bHfTHECRESNZZ & &7
Wiz, CHAT DRV v viL, SZEEISEMARE
Th Y, WIS OERTIT, HiEEe, BE
(FE, FicBoEl) CHET50THD. 20
Tk, AMEEREERREC L v rak
Hkd 5 Flechsig B +v =¥ (D) X, &
BDSCT. OHIZiZ&H T i, 195940
£k, Lund RS, WIHREE/ N 2S00
B EELTVELITHSD.

2WA Y B v OERX, B He EoRRAS
SEF LV, 1 OOREREED HE—RERE
ELORERRETH 25, RICBRA s
L, TORTORBLEID ST B8 01E, #
SHRR—FT, BICEREHFCERL, £8
Loob 3EAEE, BANR—BGES v T
waEEbnS. FEHORER, PMREE» D
HTERIC AR Uk A E RS 2, 1
BBNRSITME b, REREE OREER? b &
T, DL LHRMWRRE, BEERE, Rk
WBEDIDDIATEZGLRLOTH I EER
Lic. EEFH/M®EoREE Clarke K%z
BmdseLTh, ZoBE, KiBEEo LD
DE»PT, SRoRNAIEE ST 2 & BB
Micambh T s, X, BHRIDARLEZEL S
iz, fNEBRORIATREAHEAN ¢, LDSC.
FUBRVE 200 D 6p ETO, M YA
FREROHELSALTVIDTHD. £-T
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BAEOLZA, ZOPikEgE, BERALORB
WETCEETHLOTHHDRBEVIRCE,
ETRMBRBEP OR-TE Y, IAxOFY R
YRHE Y ST ) OEERE 5 B
LbDLEBLHON, U THHAI LB,

V. L3

1. RS U7z =2 o>, HaBE T30 B OVERE b3
BIHAZRCNEREFIA L, FAVNERIZER
B b0 CHATIECHE Lie 2 Y » ViT,
BN TE OB 5%, TOREEREL
7.
2. WS T 5 Fs kR, oRE
B OR» bIRD 32 Rilahs. Bb, 4
BRI, SR, REMHEEE.

3. MBEMRERE O XY = ik, FEAR
HRBEEZE L, ZOREFH 2o E
Bick - T, BEshIELEsh3. 202K
FUR VST 5 1 IFY v Vi, FEHTEE
o0 GlaTtharZ ePHEESNT

4. BABMIRACIE, RO 22048 4 7 RER
» b, 20101, 2Bfiichks, BE
W, BHGOMBERTTLI 20 2KRF YR Y
CAREMERE 2 525 50T, EROBERGA
FYIEBRIZEIVEDD B EBAED BN
7z.
2D b0, EHROBRESEEGT L0
T, ThCECFERFEE? b ok ORE
B LT w3 LEE2bN52KRAY v ¥ Th
. 203V e vOARKEY SVIZEL, #
AT R LTz,

5. [REMEAE X, 7272 —F0 AR Ol
CEST22KFA VR v ThHBN, Blz320
FATRRIENB.

BLXBARBKELETL2H0.
FoOREHEREBEAELRCLDOTH ALY, H
@R, HEERoMEEEZ bh 5 b
D.
EIRHERBBERE LA ERL, ZOBEE
BRSO R vehb, #E4T52KRFT R VR
Fflo GlbThaeELLRELO.

B ¥ = > DTSR,

6. LLEOER)» b, FAMMEEET/ MY
&, B AEOBIMST 2 ERT /NN~ EET
R TS, BEENCEZTTRPHRTH 5 Z
LR S, o R X Ao
L OHIRATRE bhi.

A LCF S o e AHEEICEHN 5. MADIgRIL
SERERIEIT R O BE & T .
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EERUEEBEHERS

7-Aminobutyric acid ® % %

hEEBRBREHT D

612.146. 2

Effect of y-aminobutyric acid (GABA) on the blood pressure
of normotensive and hypertensive rats

i 73

(Sumi-Masao) *

The author has observed the effect of oral GABA on normotensive and experimental
renal hypertensive rats. The observations about the hypotensive effect of GABA on blood
pressure level of hypertensive rats will be reported in English.

195048, MEILEMIORAIC  r-Aminobutyric
acid (GABA) OFAET ABERFHERIDD ST
LIk, &< ORigEdE iz X v GABA o &R
mEOBEILERENA TS, BRCR TS,
GABA o &EBmENERCET2RROLIRD
3, B DERIE R T Tw 35, 0
PSR T, O GABA 25z iBé,
Al 7 B ERET A Ry CTREPOBEY
FoBEREBELLZ L LEDNBEDT, RS
21 RETH D,

EHROBOT R, BHSLEECEVTS
GABA 0HZic bW bhiz.

1.% & 7 &

BTN & < WistaritiREE 2 68 L.
ERAeRF Y = v/ VERARESL, 1HE
20gic Lz, ZORTHHEEEOHR (&%
50-60 H) TRATMAR A>T, HEVKXE
MictkE L, zoEKEFAELE. X, 1H
ORPE LHE Uiz, kR, REOHEREK
BEE U -ESEE 58, AERTE, 2
OFERTh b - .

MECHRZEER & Av, FERNKE
Byrom & Wilson® 0 FEICHE - 7225, KERD
DHE LS L, BRSO 40°C ORIEFR
B A, IitEmBmACT 2 ERERAL
7o, MERE R BEREE O B I A ERIT S

* REERRSEEEEHE
Dep. of Phystol., Tokyo Med. College

CRRF354E 9 H13H M)

E1HB1HEHTE.

ERB S ILE O/E# L, BEIKORE
o=, Bin, 015% @ Sodium Thiopental
(FF A=, 813 % 0.7-0.8 cc BIERNIC
BS Uk, BB X VB EeEH, BBk
PREACHE L VO L, FToEEx AN
7Yy T ib - (BEMKEHBC LD,

FERLEZY »y 7IRES 0.3mm O§HFRE
5X1mm Y AERLT I THLLL,
ZEFOVETC 02mm OXEEEHETLIUF
Bz Leb0Th 5. WREETFHEOBRTN
=v U Y AERGE UL, BEEILEOERIC
ix Pickering & Prinzmetal® © 3% (*Wilson
&0 QWX EEH L Lz,

GABA#»G O ET 5121k, —EEDOGABA
¥ EETARKCHAEOERAEE R, R
L7t GABA gHRERAEL LTHERL.

ERK TR, BEERL, KBRE10%2F
=y vECEREL, DEREEEITC, B
SErEAREWE U, A LRRBERIC OV T
AHICEER L.

I.% 8& B &

A, FEHBICHTZEA GABA o E

KFER LT 5 ICOMED FE 24808, bk
OMICEE L2 7 EBAEE L, REE,
BkE, REZAELE. HicXs2E23H
bhieh 572D T, MO IPC L 1EER—
&EECHBEL, OB 1H 1g © GABA
¥4z, 1H1g ® GABA & ulicbx
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Th, WL U, &EEN, BkE, REc
HEOZITD b -7 (85159
AEE/NShr~vey Zicow, EERREOK
RECMEE 2 JIE Ui, B REIRREC S 500 &
50, MEOHREICRE RPEE 52 50,
FLIOFERIBELEIRRBICLAECLHT
bole, BEZ1IDPEZCIEREEL, OME
KHEIVRERZEORVE, BARGREE
KdHV, rOREEZREEE-SE2MEY

Table 1. )
~ Normal rats . GABA-rats
Daily water ooy )
intake (cc) 283 (22-38) 2743 (21-43)
Daily urine

9.0=+1.5(6.0-12.0) 10.01.6(6.0-15.0)

excretion (cc)

Body weight

increase (g) in . 6711 (45-85) 62423 (30-95)

NERTLDOLELT. 115 WO HET 345 @
OREEOEHE 10248 mmHg Th 572, H
BomERZEOoe A 2772381 LD
7. ‘ _
FEHEONE LEFAROMENREZESL, o
NE TS SN ORIEHE ORIEE & oLk
BEE2EITR L., BHOB-AEME R, <
NECTRFERENZLDOEREGT B T,
TIROEFEREHIC GABA #8H1H 1g
BEAMIcE 2 T, 2BEERCH S GABA 24
Z¥T A, MECHERT -7, L LT
8 b 7= M EREEMEE 1032211 mmHg (80-120
mmHg) ¢, ZoOfEtko GABA #BEHiOIMLE
HEER ORRR O — O BB O MEE & o Hic
W, BT SR o 7. ’

7 wieeks AEOMBR P, ThedmEREe GABA
10 1H 1lg#EFECHYT, WArABEASFT L
% %, BEL, O, W, B, W, B, Woiiis
o — Aefei L, GABA ORBEHRI L.

0 [ . . .y
& #E4% o Yefaix Haematoxylin-eosin #:ic & -
50 7= ) v N
. SERRIRHE 3UCT, GABA fA5REIHE 47T &
20 MEAVETH - 72, AENC LIMSHES L 5
10 Th, GABA X584 RE<& b 01IEE
0 B0 8468 92 96 100 04 08 12 16 120 120, Wb 5. 3T, TOREHEF
Fig. 1. Lie.
Table 2.
: Blood pressure
~ Author Method Anesthetic No. of observation —
: Mean Range
Durant (1927) Direct Ether and amytal 41 119 92-150
Rous & Drury (1929) Direct Urethane ? ) 105 100-120
Chanutin & Ferris (1932) Direct Ether 10 120 106-145
Leiter (1935) Direct Sodium barbital 69% of 131 - 101-140
Rubin & Rapoport (1937) Indirect (leg) Ether 117 119419 78-154
Griffiths (1934) Indirect (leg) Nembutal 90% of more than 100 80-100
Bonsman (1934) Indirect (tail) No 48 70-100
Diaz & Levy {1939) Indirect (tail) Nembutal 53 118 90-140
. s : Ether 70 1064-13.0 78-132
Byrom & Wilson (1938) Im‘ilrect (tail) Dial 18 1054114 87-122
Williams, Harrison & . . _
Grollman (1939) Indirect (tail) No 5 113 100-125
Dean & Georges (1951) Indirect (tail) No 4 104 98-110
Umezawa (1952) Indirect (tail) No . 81 107 92-118
Grollman (1955) Indirect (tail) No ? 11014 ?
Present author Indirect (tail) No 115 10248 81-124
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) Table 3. )
=7 3 BEERYR G 5 PRSI R
5
1. B8 8 333g 4% 191\
vT 3B B lg &y, S5 PA X v116R

O REEoEm

W LR RS

B PEEOEMm

O KERehEEOEn

2 A (A

fit ZE{Eis L

2. (WR) BB s 312g 4% 191H

O B PEEORm, mEBESIEELTWS.
Wi B EEERRe

BB b B RE LTn .

BB BEOBM, MEBSAKE TS,
B W Ereiod

o=
xg

EAT L

B. BMEmMEERRICHT 2 GABA off
B

102 Peo H R O —{WE Bk O fkse & 13000 K
WO FRIE Bk O $ezs 2 15, SR L
FEGE & VRBL L7e . BAIRE R 129, $Mk;o
TIECEE Dm0 B - 7208, BT ks
K&%%ﬁ%Mbh.%4%K%%@%k&@
OIERR LT,

Table 4. B mIERECFRIR D58
— BB BRI AR AT - o B UK 102pE

ME 140 mmHg BL E2S 538 RE Ui=3r 37pt

Mk 140 mmHg B R 7e - %225, 5L .
B e, ’ ’ 8pu

IHE 140 mmHg iIZ7c B7ehs - 7ol 34pL
FIFERIET Lick 234
W BN R AE 2 1T - 7o i U 13pt
I 140 mmHg  DLE2S 5 38U BRigE U= 2pc
IMFEAS 140 mmHg ,U _Lbutc S7eA S ML 17t
%H%L Lt&:ﬁ‘?ﬁ-ﬁ )
IHE 140 mmHg 17 B 7 i - 73l 1pPE
FUTE IS Lickl 9pL

FIRHE A LS RIS T, MR R
OEERFEDLN 2O T, Fa LEKE R 5H0
MR B BUC R CHIEE L. JR4 o280 7 e
ERETKE O Z ISR T 2HINAE Y sz,
i, TEREE CEsKE 282+3cc, FH 9.0+
1.5¢cc Th - ebOPEHREMERR TIE66+
15cc, 30:£12cc @5 iz, IKOBWRIEED
R sEb RS .

X, 3floFEESFOROBERGOfEE

BEE i EER k3% r-Aminobutyric acid R4 239

X, B5EIC LD Lis. HoERPUEERIIL L

NTwvies, REPCEHPHEG» IR S L
7z

Table 5. B R MSE A FLo FREHERE:
No.107 No.124 No.135

éﬁgé?wm%w H . +

W (=—-5 v FLrEE) - — —
FHEOME L BERRESRS, 2k
Tﬁﬂ@ﬁﬁ%ﬁéﬂt.%ﬁ%ﬁ,ZMwﬁ
SRibrE, M2Ricr, EEEBOERE L)
j—

Table 6.
B R BUC 364 Ui R .
No. 109 & 194851'10}% 18H 4=, firafmAE 106 mmHg
12723  LEEKAE

1949, 1/13  FHmEFRB (Fdig2lH), mHE 154
mmHg
4/30  (EEAEEEL, W8 ID 55¢g JkA
1 164 mmHg

5/ 6  ERCTE, RETECHEY, 28T
120 g, FEHEE B, (MFE155 mmHg
5/12  JrRRELFEBL, HIRERKEN, BUEGEE
VAEURN ST TR RT3 (R
140 |), MFEEWFRE, MfE100 mm

Hg
5/15 % 1
No. 134 & 19484E12 A4, #ipfmfE 96 mmHg
1949, 2/18  HEE)kpsE
3/25  @EMUEFRH (GFIFHESSH), mE 138
mmHg

6/9  ZUCHBEFESL, HHRERMEM, B

FEs, SMOERERTT. mn
FEZ0C Fe, MfE 114 mmHg, fF#E
2 e

79 B O

. Fig. 2,



240 f——TE 7 RO KRB A L FEFER FUC X 3% r-Aminobutyricacid DR

No. 134 OBMEMEEZ 2 L, EEIERZ
o mERE, BEBHIR UL, PRmHER
I3~ 2L 2 Wi A3 Hsk R
72 -

— i, EREBMEE MR © B R O R
s o&EEE, Haematoxylin-eosin Fefic
Lo TRBREELRD, O, HzdEl 08
BELERD 2. BICEEAL EBLERD R
“7z.

B OB, FERiT, RAIOR
EE s SO T2 S o REICER R
BERT OPETH - 2. Haematoxylin-
eosin ¥ 1 X B HHER G S BBEAGEE & AT IR
U7z, FRSREEMZS (b I ¢/ w BEiiE,
EROBZZENET LR X I TH - 1273,
BIEOHEA 2 D O T, MAETROEREFEZEL
PSP TH 572, B, PEOMEEHERE,
TERPE O NBERRAERE, /NEMREIK & AN E R UM
HVE O BRIE O B 2 300, MENIEOTRAL

Fig. 3, B.

EVWELTy D L0 MEE L. RMERIE

—RicHERRERD = (83 KER)
H/IN (AR, BRRILK) UL Lizfl
Z, AEENKE Pz LT A U R RRIEMERE
O HB o AE D Haematoxylin-eosin Fu oz
T, BEFRRICH 5 Gromerulus & NEEDRY
THRE R CRT/ERE, Az AN T
HEER U724

A, JEEEL =
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Nephron #» RIFAERRC X - C e, .
BRENOOH BT L ERDE -
5.

T OFARRIT I —H O MEIC
Nekrose fi& b 5805 b 160
T2 Lok

SR IIERE O EROL b :
UiE UIZER & & I fEREEE RO 2R 4L //‘ pommm e, ;&K*mv» """"" -

PR U, 8B4RecRTHR, m*&%m

FIRRLEEROOO Ha g Unlaterally

ematoxyiln-eosin Ze A (A), r') T e T T 0 B S i T W0 2 2w
PR AR B), BIU Fig. 5.

Mallory #atgizk (C) T 2.

SO E D, TEA -

BEDMEMIRE, RREPH O 2(;'5 ,H9
—3ggs Pk (A), Lamina elastica )
interna @ P OFRAEEILIE, 9
Lamina elastica interna ®—%§ 160F
DRITHETREDES B). X,
D ARG S H Y, O T T e T T ey
R AT B o

().

&C, BEMER, 8RO
MR RS 2R LTI,
T OFERRATE ML EE ORI (. o}
FED v v O Bk B IR U 20}
Mode. BEL, REICIMEDOE
Bapsry, —EoEALE e —
LI U~ U ST B S 21 0 1 2 3456 7.8 9 101 1213 4Days
xiz bREERT 2P 0T Fig. 6.

Th -l MEO AR Table 7.
NTBOTHET 2 b0, FE Effect of oral GABA on blood pressure of experimental renal
» GABA BEHEDERMNLDF hypertensive rats.

mh . Systolic blood  Systolic blood
h aAé?r(l);I:st.tSr ;é on  bressure before pressure after Differences
5T, »< ULTEUEERD (g/day) treatment treatment (mmHg)

. (mmHg) (mmHg)

BMEEOC SR GABA 2 &

) o - 1.0 1697 (2)* 12342 —46

%, TDOREELEAT. B 0.5 1695 (3) 14242 97

Micvx, BEOHBEK GABA 0.1 16144 (4) 1333 —28
0.05 17943 (7) 15143 —28

e 5 - PR A
E1H1g@nEF Lk, 0.03 1532 (3) 14342 ~10
ERIEIE© GABA #£&2 0.01 17946 (5) 177+3 -2

e, GABA % 0.05g #% * Figures indicate numbers of experiment.

180

GABA 005g

220F
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ARELBAEDIHFOMEV N & MR L
2. GABA RZERMEILEEOERICE S T
METH®Z L L, GABA 0#&g%HikT 5
&, MEVRAVIEBEiOvSLicdh & 57z,

%6 ik GABA »@Os LrSs, B
EIEOIME V<A, &EicTRE Lo T4l
& BHOBEHORIC TR RTHORET %
TEERTEREREERRLEZLOTH 5.

BTIRIE~DOED GABA #2800 s L7
REO BRI S MEEF R OME Vv < v ogis
BRELE-b 0T, BROKER 235-319g ©b
slz. ZO%EE, GABA ©&E#H pro kg TR
shTwvivs, GABA »&z -EEomE
PEFICHRR VRS, Ty 2ZOoHE T, J¢K
WOBRERTICT v,

BRI, A—EERCRT, BBz B v
T, Bxo&EO GABA % 3P LRO#FEL
TeREOME T 508 e A-RRERT. M

Table 8.
Dose-effect relation in the depressant action of oral

administration of GABA in three hypertensive
rats.

Systolic blood

Amounts of do. after
administration f rr:astsrgzitbefore treatment
(g/kg/day) (mmHg) (mmHg)
3.8 18845 14242
0.2 21042 186-£0
0.04 20645 2102
0.16 16141 14342
0.11 15541 1611
0.16 176+4 13348
0.03 18542 17644
B8P
mmHg
— 5%GABA 01°¢
xeeeex 0) % Reserpin 02°¢
240
2208
200F
180k T -------------------------------------
Subeutaneous™ T g,
ok Injection
140
G § 015 30 B0 W0 Minutes
Fig. 7.

iz k 5T, GABA OFEI»hri V&, T
e, E—EfRCRT GABA 058 DL
B, IR TH - .

250-300 g DHEEOEBRIBEEEMED HE
iZ1H 0.05g © GABA #&n#L L7 74|
DEBFE> &, R (BEER 0.1% UTT)
BHEMEZETLI 200 LEHmTE 5.

GABA oA TBERBERYRT
EBLNTBI VI IVER (s vy
~FEHEM), TARIX V% 1H0.05g 38
MG NG U Baicid, SRR ENERE
OEBEOME I~ X8B3 E Ukd 5
7z (4 3 ).

EFEMEOHRICE, GABA oF FEHN%
fT-Th, ABFCMECEENZAED bR
7, RRIEEE O 5E R mERETATRD
b=, 227, 3HOERIIMERED SR
AT, GABA rvervveoiBikigL
7=.

GABA i #E5I8 1-5 43 CILERE T35k
FEL, 300 b&MlicECRESEE Y, 1
BEBIcRBEL LoV 850, v
e vOREAE, MERTAGR BT 1R
W-2B MBCERCELE. BTRKRLE
D, 0 1FcHA—~E®RICRT GABA 5 mg
OEFHC X 2 MERTOREKREL, vere v
0.1 mEEREO ZN R EEE LI 5. £-T
GABA oOmEETEMIES» 20 LD
RITR L.

HELEPD, BARFCLEEATY20ORK
57, REBCRNICEEN Ty 2B RN EmnE
FEOHEMERTERT 2 L3 H#kd 3 HEic
Bbis.

. = £

GABA oOmMEETIERZS, BfEic Xk <
DR VEDZ L, B UEEROPIESD X
DA B i & T % 23, Hobbiger & Elliott1®,
Tower'WZ 4 5T 5FiTd 5. BRI
LT, FHIHIKNER2TRbh » 5 72 O
T, IEfERIEE SRR, RBRICT 3K
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TEHD L HRCHT 2R TENOREL VT
niE, FROFH GABA K X WV@EO LI I
Bbhs.

GABA oEHEomECK T 2/EET, #ik
b5 EE, EROBESLEREOSE T, &
A S » EETERAORD bh 5 K
Th 5. BIEDOHAMERETARIO/ER BRI
Kbz lik, BEROLNILTH S D
2, GABA 0EAEA L & L2050 b Bk
whbZ e BREN.

ABoAkESnECHAS GABA OmE
ETFEBEE LD bh i,

A DA B ILE © B4 R 0.06/kg/day
CREIME 40 mmHg P EOETHET 5250
T, COBARHEROBTEARE XY SRR
TIRTwBXHeBbhs.

BEIIZEIC X » TET SEILERES, AMH
Offal7s WO BMERE IR T % & O,
kb 5 CH 5 H5, Wilson & Byrom™ix &
OIREEE L Y, Zh Ao Malignant
HypertensionD B OB OEMLEFEL T2 &
B L. EEHEOMIRBLBZEOTREX
HTs2b00k5cEBbh 5.

Wilson & Byromix Z h & 0Z{hix, SR
BT 5 EIER X » TIERICH» % “Strain”
OEHIRELEDL DT, BOEE, HiERan
EmED Origin tEv&Exi.

I —~AOBORNE B TR, WAk
B X VRO BT 2 5B L REEEERIER
hEET50pEELM LY. B L &R
b, MAlOEEsHZEEZ LD, BlEZRBI L
EOBDZ Y »y FERYVES L, BILEES
EbERTs i, BFRERMOBETDHS
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