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Contractility and relaxation of the taenia coli of the guinea-pig

x B & &

(Yosuipa-Toshiro) *

Using the dissected preparation of the guihea—pig’s taenia coli, mechanical properties
in resting, contracted and relaxed state were investigated. The muscle was stimulated by
ac field of 50 ¢/sec in the Krebs’ solution at 37°C under bubbling gas mixture of 90% Os

and 5% COs, and the tension was recorded isometrically.

1) In all cases, rhythmic spontaneous contraction was observed, and the maximum
tension developed at the natural length of the muscle in the body.

2) This spontaneous contraction could not abolished by adding hexamethonium 1.25 x

103 g/ml or cocaine 5x 1075 g/ml into the bathing fluid, but was stopped by cocaine or
procaine 5x 1073 g/ml.
3) By procaine, 1 x 1078 g/ml or more, the elastic modulus of the muscle was decreased.
4) When the muscle was stimulated, the contraction was always followed by an excess
relaxation. Therefore, the tension-length relation was represented by three curves ; as to
the resting tension, the tension at the peak of contraction and of excess relaxation (Fig.
6, A, B and C). The active tension, which is the difference between contracted and resting
state, became maximum at the natural length.

5) The tension level of anaesthetized muscle was always a little below the excess
relaxation of unanaesthetized muscle. The tension observed when the muscle stretched
previously and then anaesthetized was nearly the same as the tension of the muscle
anaesthetized and then stretched afterwards within the stretching of 150%.

6) The amplitude of tension by ac stimulus showed the first maximum at weak
field strength of 1-6 V/cm. In the 23 cases among 42, the second maximum was observed
at high field strength of 8-10 V/cm. Even in the isotonic KCl solution, the muscle developed
considerable tension at 12-15 V/cm.

7) The amount of excess relaxation was independent of the preceding contraction
under various conditions, such as the change in field strength or stimulus duration, anaes-
thesia, anoxia and glucose removal.

8) Adrenaline potentiated both the contraction and relaxation, while procaine or
cocaine inhibited the former exclusively.
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The diagram of experimental set-up.

M : muscle. L:lever. TR :tension recorder. HM : -
manipulator with vernier. E :'platinum foil plate
electrode. S:slidac. T :time switch. K : Krebs’
solution, bubbled with gas (95% O:+ 5% COs).
B :isothermal bath.
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Fig. 2.
Two types of the spontaneous contraction. A:
irregular type, observed just after dissection. B:
regular type, observed in 30 min after dissection.
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Inhibition of spontaneous contraction by cocaine
5% 107 g/mi in A, procaine 5% 10 g/ml in B
and KCl 15mM in C. The drug was added into
the bath at E. At W, the muscle was washed by
Krebs’ solution. S: evoked contraction by electric
stimulus.
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Fig. 4.

Stress relaxation curve of the taenia coli. A :the
muscle was anaesthetized by procaine 1.2 x 1073
g/ml, stretched by 25% from the natural length
in the body at the arrow. B:anaesthetized by
procaine 1.2 x 1073 g/ml. C: unanaesthetized muscle.
Each arrows in B and C shows the muscle length
at that time. 100% means the natural length in
the body. Each step of stretching is 10%. Note
that in B the increase in resting tension by
stretching is hardly observed within the muscle
length of 150%.
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The time course of contraction and relaxation at various length of
the muscle. The standard muscle length (100%) is the natural length
in the body. The muscle was stretched from 30% to 190% by step
of 10% and each time stimulated by ac field of 5 V/cm for 3 sec.
A typical curve is shown diagramatically at upper left. A :resting
tension. B : contraction tension. C:tension by relaxation, showing
the excess relaxation.
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Fig. 6.

The tension-length curves. curve A :resting tension. curve B :
contraction tension. curve C:tension in excess relaxation. These
tension were plotted against muscle length (compare with Fig. 5.).
The standard .muscle length (100%) is the natural length in the
body. Curve B-A is the difference of B and A, curve B-C is that
of B and C. Vertical line on curve A indicate the amplitude of
spontaneous contraction.
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Fig. 7.

The tension in excess relaxation (c left) and the
resting tension of anaesthetized muscle by procaine
1.2x107% g/ml were plotted against muscle length
(curve C and D). In curve C, when the muscle
was stretched by a certain amount and then
anaesthetized, the resting tension fell down under
the tension in excess relaxation (e—x). Note that
the tension in curve C, stretched and then anaes-
thetized, was almost the same as the resting
tension in curve D, first anaesthetized and then
stretched, up to the stretching 150%.
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The relation of contraction tension to ac field strength of stimulus.

1:control, 2 : KCl-54.7 mM in A or cocaine 1x 1074 g/ml in B was
added, 3:recovery. Dotted line in A shows another type of control
observed frequently. Duration of stimulus was 3sec. Stimulus—
‘interval was kept at 2 min. Ordinate:active tension in A, total

tension in B.
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Fig. 9.
Effect of field strength on the contraction tension
and excess relaxation. a:1V/cm. b:2V/cm. c:
3V/em. d:4V/em. e:5V/em.£:6 V/em.g:7V/
cm. h:8¥/em. 1:10 V/cm, the time course of the
excess relaxation was prolonged. The duration of
stimulus 3sec. The muscle was stimulated in
every 3min. The contraction tension is affected
by field strength but the excess relaxation is not.

Fig. 10.

Effect of duration of stimulus on the contraction
tension and excess relaxation. The duration of ac
stimulus was lsec in a, 3sec in b, 5sec in ¢, 10
sec in d and 20sec in e. Others were given for
3 sec. Field strength was 5 V/cm, stimulus—interval
was 3 min. The contraction tension was increased
by longer stimulus duration, but the excess
relaxation was not.
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Fig. 11.

Effect of anaesthesia to the contration tension and
excess relaxation. a : control. Procaine was added,
as the concentraion of 1078 g/ml in b, 1077 g/mé
inc 1076 g/ml in d, 1075g/ml in e, 5x107% g/ml
in f, 10 g/ml in g and 1073g/ml in h. The
contraction tension was decreased with the depth
of anaesthesia, but no change in excess relaxation
was seen.
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Effect of temperature on the contraction tension
and excess relaxation. a:37°C, b:34°C, ¢:31°C,
d:28°C, e:27°C, £:26C, g:23°C, and h:20C.
From a to b, the contraction increased but no
change was seen in the excess relaxation. Stimulus

‘was 50c/sec ac. 5 V/cm for 3sec applied every
2 min.

b c
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Fig. 13.
Effect of anoxia on the contraction tension and
excess relaxation. a : control. Bubbling of Oz was
stopped and, b : 2 min, ¢: 6 min later. Oxygen was
supplied again, d :4 min, e:6min and f:12min
Jater. The excess relaxation was more sensitive
to anoxia than contraction tension.

e

Ao o~

30sec
. Fig. 14.
Effect of glucose removal on the contraction tension
and excess relaxation. a:control, b:2min, ¢:6
min, d:14min after glucose removal. e:6 min,
f:10 min after exchange back to the Krebs’
solution. The excess relaxation was more sensitive
to glucose depletion than the contraction tension.
Field strength 5 V/cm, duration of stimulus 3 sec
and stimulus-interval 2 min.
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t
a
Fig. 15.
Effect of adrenaline on the contraction tension
and excess relaxation. A :the relaxation produced
by adrenaline4 x 1077 g/ml was added. Few minutes
after adding adrenaline, the tension recovered to
resting level. b :adrenaline 8 x 1077 g/ml, c:1.6x
1076 g/m!l was added repeatedly. B: the contraction
by electric stimulus during the relaxation by
adrenaline. a :adrenaline 4 x 1077 g/ml was added.
The contraction during the relaxation by adrenaline
was remarkably potentiated. field strength 5V/
cm. duration of stimulus 3sec. stimulus-interval
3 min.
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Fig. 16.

Diagram of viscous-elastic model of the smooth
muscle. A :Winton’s model. B: equivalent model
with a stopper. a:Vogt’s model. b:Maxwell’s
model. s:stopper for the vane.
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Reproductive organs in rats housed in continuous darkness

wooH KK

(Sakai-Tomokichi) *

Male rats of Wistar strain, 40 to 45 days old, were divided into the following four
groups : normal rats kept in natural light (group C), normal rats kept in complete darkness
{group D), blinded rats kept in natural light (group B) and blinded rats kept in complete
darkness (group BD). After housing them for 24, 48 and 72 da}s‘ changes in their reproductive

organs were examined.

1. In rats of groups B, D and BD the weight of prostate and seminal vesicles, which
showed histologically a distinct regression of secretory activity, were markedly less, compared

with that in group C.

2. In rats of groups B, D and BD, particulaﬂy in group D, the weight of testes
decreased significantly. Histological examinations of these testes demonstrated an atrophy
of the interstitial cells and two types of spermatogenic arrest:(a) cryptorchid-like involution
which was mostly observed on the 48th day of experiment in every group, and (b)
progressive testicular atrophy similar to that seen after hypophysectomy which was found

mostly in group D rats on the 72nd day.
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Fig. 1.
Gross appearance of testis and accessory genital
organs of a control rat (above) and a rat kept in
continuous darkness for 24 days (below).
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Table 1. Weights of reproductive organs.

Testes (g.)*

Seminal vesicle (mg.)* Vent. prostate (mg.)*
[ N— S S
absolute  per 100 g. absolute  per 100 g.

weight body weight  weight body weight

No. of e
Treatment rats absolute  per 100 g.
weight body weight

C 13 2.37+£0.07 1.26-0.03
24 B 10 2.08+0.18 1.13:£0.08
days D 12 1.880.11 1.2340.07
BD 10 2.1540.09 1.27£0.04
C 18 2.9240.09 1.234:-0.04
48 B 12 1.99-:0.15 0.9940.06
days D 17 1.944+0.14 0.964-0.05
BD 13 1.97£0.15 0.9640.09
C 15 3.1270.09 1.14::0.05
72 B 12 1.994-0.12 0.86--0.03
days D 16 1.63+£0.21 0.77+0.06
BD 13 1.86+0.16 0.84+0.05

* Mean-Standard error.

267.14£21.7 147.64105 12854 74 70.7+4.4
12354425 93.5-£18.0 95.0£17.0 50.2::8.0
78.1+22.8 48.84:13.5 64.6--14.3 40.8+8.2
94.4414.7 554+ 8.2 73.6-£15.0 43.4+8.8

700.1£37.0 304.84-14.1 248.7+£10.3 104.845.6
102.4432.1 49.54+14.4 67.34:15.6 32.7+£7.6
112.2+19.5 53.0+ 6.8 65.1+£13.0 30.0+4.8
80.8+13.9 414+ 6.6 52.3+ 8.7 26.7+4.6

792.3462.4  279.14£15.6 288.8426.0 101674
121.0+35.8 53.2+14.5 64.8-+14.8 27.345.9
80.8+18.0 37.1+ 5.5 435+ 9.6 19.5+4:3.3
99.84+19.7 44.04 7.2 46.2+11.0 20.0+4.0
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BB N Th oin. 2RO DEBHOEHOE
BERE L BLER L 2 HERHFT S L, 3E
BEOZLERBIEFRHIROLERE KT L
AW T AEAICH DI L RMV B, O
MEDECHICHLLTH Y, T2BHODED
SEHERS LURE 100g b2 b OERE, €
NENCEOHED 52.2% % L N 67.5%icF & in

o3 V*f.; t“«"\‘

S

Vid:

Testis of a rat of group C killed at the 72 nd day of experiment. xca. 100.
Testis of a rat of group D killed at the same time as above. Note a regressive

change of the interstitial cells, shrinkage of the tubules and marked suppression

Fig. 2.
Fig. 3.
of the spermatogenesis. x ca. 100.
Fig. 4. Testis of a rat with spontaneous cryptorchism. xca. 100.
Fig. 5

Testis of a rat of group D killed at the 48 th day of experiment, showing a type

of spermatogenetic dysfunction as observed in cryptorchism. Interstitial tissue is

atrophic in this case. »ca. 100.
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FRIVCEHIEL 272%5 LAFEHLTV30
BHED NIz, 20X 5 nEE, BIBALETO
R IS ER YIRS L BT B BRI O MR
B, BZ, BB TLRELTAEDLN
To. TOX D REER, BHIO—MaE LR
PORIR LT, TP L b ICRIELERICR]
FTHEZLERDTLOLEDbRS., ZDXHIC
LR LS EAITE, B3R RnT oL

Table 2.

Frequency of occurrence of depressed spermato-
genesis in the experimental groups on days 24,
48 and 72.

Spermatogenesis

Exp. G No. of /T_JW\
) roup rats normal or
days examined nearly  depressed severely
depressed
normal
C 13 13
B 10 9 1
24 D 9 .
BD 11 10 1
C 18 i8
48 B 8 3 40* 1)
D 13 6 53  20)
BD 11 6 3(1) 2()
. C 13 13
B 11 11
” D 14 4 81 2
BD 14 11 2 1)

*: The numbers in parentheses indicate the number
of rats with testes showing cryptorchid-like
changes in the seminiferous tubules.
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FRDEEZEL, £EREICRT 5 AHERED
RREVEFEBRER AN BL0—FThH BT
HEHEERF L., bbb, HAE#4I-419BO
FXIF2RICSD, 1BICREEYEHEICE
Lo, tho l Bl EERNELDEO 2
heBE—8T5%5, I—HEROREZ CH#
FREROBETA%EICHRL, BREZHETT
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SEREBEL, HATIAFEBLIUEFENC
HBIUDBICALNEL L e L. R
BEIRIRD L, AHFIREOZIE
BRIEFE L KER L, SR L mEei
BROOENAE» 5Tz, —FEMESEREREEE
I VBHLDITINTD -7, BRBEEDIZE
ZELVERAPCIBOCEHOFN LIX X <IER
LT, ZhicKL, EBRASISHDDET
X, BRBEELAEHREOZREALL T

Bz bbb, BB ICEEEERIE
BRI/ Th o7, UEORKE»D AT, DEIC
B AEBEOREIBEEORREEE L
FTE5HLDOTIEAVLERERS.
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MR X I ORIz T B3 H) Bk o
B, AFESERICHHEMNEE L KT LT,
Browman? iz X Wl THRE Sz, FKIEH
AEBZICHBRZAH LR XIiconT,
FHRERE D 358 OHI B X O TR BRE OB
BB LEBE L. t0% Fisked 13#Ex
RXIEHAER2LENS 200 HLLRiC bz » TH
BRNICEGHE LT, BALoERBEECIZIE L
b RN D, RREEORENE I L E
2w iz, SR Fiske and Greep® 1%, HiA:1£22
HA 5 8EMOMBNEFATIC L » THRIMESE
BIHREERETHD LHEL T v 5 5,
Fiske et al 123 [FI#E L ALER % 5 1 7ot % X 20D
HFCHNIREZEOER ERD TV 5, FED
ERIEBVTYL, BENFRBTIL L > TR - %
MicEEZEOBL NI LIZEETHS. L
23, AEBRODBICIILEE LTEHIOBE
EFEASHTh 728, ERAER2BCEY
TT 5, %< OEMKICHE 2 ERBERRNE
»bhhd—F, TL/NNROFEECIIERICRBY
THHBEFRCBVTH, SREAKEORVEIN
BH O, L LEMROREEERT, EB
A%24H 1B B, BD, D EoS@EEICH e
WHNEDTH Y, ERAROEEIC & b i
v, T LABITHRELE DS 5 L LB
hiz.

BEFZTORE LEFEOERRER L OfIc A

Table 3. Effect of restricted food intake on reproductive organs of rats.

Body wt. gain Food intake Testis wt. (g) Ventral pros-

Group No. of rats Body wt. (g) (g/rat/day) (g/rat/day) tate wt. (mg)
Chronic
. normal 4 230 242 18.7 2.80 265.5
a%dcf;}f,‘;j’dmg {underfed 4 180 145 13.9 2.60 161.0
Group C (48 days) 14 220 2.3 —_ 2.77 240.0
Group D (48 days) 12 180 1.5 — 1.71 - 40.8
Group C (21 days) 4 175 — — 2.42 139.5
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Activities of hypophysis, testis and pineal body
in rats housed in continuous darkness

(Sakai-Tomokichi) *

" H K OF

Male rats of Wistar strain, 40 to 45 days old and weighing about 100 g., were housed
in complete darkness for periods of 24, 48 and 72 days: Changes in the hypophysis, testis
and pineal body caused by continuous darkness were observed.

1. In rats kept in darkness the weight of adenohypophysis did not increase at all
during the experimental period, while in control rats it increased 41 per cent for the same
period of time. At the end of experiment over a 72 day period, adenohypophysial weight

" expressed in figure per 100 g. body weight was significantly less in rats kept in darkness
than in control rats, in which the gland weight per unit body weight was kept constant
throughnut the period of experiment.

2. In rats kept in darkness testicular weight tended to decrease as the experimental
period prolonged. Significant difference was found in the testicular weight between these
rats and control ones at the end of experiment lasted for 72 days. R

3. No difference was found in the pineal weight between rats in darkness and those
in usual lighting. .

4. After bilateral castration the weight of hypophysis increased markedly in the
control rats, but slightly in rats kept in darkness. .

5. After housing rats in darkness for more than 20 days, ¥P-uptake of the hypophysis
lowered considerably, as compared with the values obtained in the control rats. ¥P-uptake
of the pineal body increased markedly in rats kept in darkness.

It seems probable that complete darkness may influence pineal activity in rats, and
that the change in the pineal may be associated with those in the hypophysis and gonads.
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o EREW & xHRE (C), HRERAI B > 18 3%
(B), FENFAEE (D) B X OBRAHLEERR
FER (BD) i, 20°ClEBREF TREL,
AKE L OEE (LRBEEHRERSAR) 2EE
ERE L. DR XU BD BEoFTLER
—t, EEEENTIT k.

BE 0 EBREIE L FEE24 H, 48H B X U'T2H
AT LZCBIUODE B E, FDEED
FERMET CHBEZTE L, BRERE, TEE
HIEB X UEREZ L VL, AFCHET M
KeBETRSVES TEBE L. BREED
EEAIZEICIE microtorsion balance # Fv 7.

£ZHOHH1E, Nembutal FFE:D T CREEIC
NEEIE %, $EEICK 5 mm DY E iz T
BREEH L, RIS L 2HOM &M R

U, mERBEBENZHS, scrotal attachment
UM L, REBRE OSSR IE L IR,
H7E, B8 EGRA L, Hi%24RR 1%
A Aureomycin k& 5 % 7. Z ORI
MM X%, SRR (Cast-C) Lzamr®
N (Cast-D) ic 40-45 HFFAE L, %0 FEE
EREWEL. |

¥Pp ofHix, C, B, DB XU BD#HDH)
Wk 14-15 BEER S ¥, 20X 0MENE
T T{RE 100g 241 100 uC @ 3P (0.1 cc) 4
HAEEKEEENICESR L, 6% ether
BT, FrfEkE D RMEEE Lo, BEE
BLOTEEE L VAL, W Lok i
TR CVwES %, BREECZREILiC ©
¥, 28 NaOH lcc ®iNx TR, Hil
TV 7FDOTF CEE%E, G. M. counter VT

BB lem Cepom BHEE L. 2P O AFH
Aot E, BMofAESM % 21-30 H, 31-
60H, 61-72 HE& 3X4y L.

® B B R

1. TEFIELSLUVRRFER
TEREREOLHERR, F1RITHT L
Sic, EHR4BATRC, DEOMICELRED
Bhole. TOREBRARORB LI, CRE
DTERIZOEEZHEL TP, DETE
Z0X O REBEEENEIEL AN 7. B/
WMTWAT2 & 51D, DEOKEHEMENCHE
DFERICH LTI THHI LEEERLT, TE
AEEERLRE 100g ¥V OEEICHEL T
B L. CEEOMRE 100 g ¥ b o FEAKRTEE
BEEE, WThoERAFIZBVWTLIRE—E
L7cfEEFDTOIK LT, DEOFNITER
T2BEIBVTELI/ATSH Y, CHEOMIC
Ao paERALN (PL0.01). —FEHLOE
BiZowTh, Zhe &b THEE LR
BgEshe. T hbbDEORNELER,
FEBR24H BIZIXCEE L ORICEN L 5 7208,

ORI CHEHIEALND XS LERENE Y

T, PAoTELVETRD Lz, £/-6E 100g
LUyoBHERDS, ER2HBKSVWTCHIC
L EIZ/INTH - 72 (P<0.001).

BEEERE TR, WThoERAKCE T
bCEDLOBICAEENE TR, EREED
RIS EREMLEDORAEDL 5Tz, L
L{FE 100g ¥ ) 0RFEFRERL RT3 &,
EBRAFIBE B L U2H TDENERICHEML

Table 1.
The weight of pineal body, anterior ptuitary and testes in rats housed in continuous darkness.

. Pineal body, mg.* Anterior pituitary, mg.* Testes, g.*

x 1 y» mg n P y» mg g
Treatment No. of Body Z‘;elght )

rats ifice absolute per 100 g. absolute per 100 g. absolute per 100g.

A sacric weight body weight weight body weight weight body weight

24 C 7 211+ 86 0.91+0.07 043840.040 4.840.20 2.26+0.08 2.74+0.11 1.2840.05
Days D 8 196+ 9.2 0.904-0.06 0.4664+0.042 4.74-0.26 2404011 2.74:0.12 1.36+0.01

48 C 6 278+17.7 0.86+=0.10 0.3104+0.033 6.5£0.39 2.38+0.14 3.040.20 1.09+0.07
Days D 5 2184157 0.84+0.08 0.3854-0.033 4.9+0.24 2.254+0.11 2.440.17 1.124+0.08

72 C 13 2844138 0.89+0.04 0.322+£0.022 6.7-40.30 2.394-0.09 3.140.07 1.1140.06
Days D 13 227+ 83 0.87£0.04 0.3844-0.019 4.7+0.21 2.08+£0.06 1.940.12 0.824:0.04

* Mean-Standard error.
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T (P<0.05) 23, = OREDEYIKE CRE

THLONCHEZtEZEYTSLE, CLDHE

BOBCTREFAERICIENTVLEEZSI L
BEYTHSH.

2. BRAEAIEXXIOTERER

TS E S Lic %k X2 etk L 524
REBNIC 40-45 BIFAE T 5 &, H2RITTD
T XY, Cast-CEHOTEMEERIT, FITLT
FHEEET L2CHEo A L vV b EHIZ (P
0.05) ML 7. —F Cast-D DO TEKE
Bb, EITL CRBHAET L DEICHE L TK

Th o7z (P<0.01) 23, Cast-C HOZH LY

FHLPINTH 572 (P<0.05).
3. TERESLUBEFD P ER
THEED PP ERX, FIRCFDLIELD
2, CRECRVTIHERBIE60H 2 TICHEED
B B BT 2> o 728, 61 BLi% O F AP
FEEUX, FhIUFOBEI VL EARAZ LD BN

Table 2.

The weight of pituitary gland and testes in castrated rats housed

in continuous darkness for 40 to 45 days.

Pituitary weight mg.*
J.

Testes weight g.*
I

7z. DEEOTEE P BEE CHEOZ LR
+% L, EEAHIR 21-30 B CREIZ C ® 67.1%,
31-60 H T 70.6%, 61-72 H T 64.2%%, V¥
NOEBREEICECTLERLETRALDD
niz. BE BDEEEORMICIE, WTFhoEREY
Flics v TbER AL, CHLINLE#LT
BT 5 L3BUBTRTARD b, DEE
B, BD W& it#+ 5 &, ERHM21-30 5
KHEVTDENRTAA LN (P<K0.01) 25,
SIALME TIZ Zh b S HOMBICIIFENICER
DEFREDLNAEP 7. L LDETRLIE
WEENL B L.

BEED PP ERL (B3R CHTIIER
Mot T, FREERHLZELERD
Ehdrole. Bl BD@EOMICE, wFho
EBRYHICBCTLEEZRD T, ThOMEEL
CEOBICbERAREIRALDEP 5T, Lk
UDEHOMEE 2P EHuL, VT h OEREH
ZRWTho 3EECEL, B
bz EREPED bh, BERN
fE 21-30 H CCRED 143.7%,
31-60 BT 153.1%, 61-72 H

Treatment g(t)s. of absolute per 100g.  absolute per 100 g. i 169.29 LB ENE B
weight  body weight weight  body weight - oo =
C 5 7.84+0.73 3.12%£0.08 3.0£0.13 1.1940.10 .
Cast-C 5 11.04+0.94 4.94+049 # B
D 5 614044 3.0640.10 2.34+0.26 1.194+0.16
Cast-D 5 8.940.06 4.41:0.10 FREK DA & 72 TR NE
* Mean-Standard error. BHFAEBTICL - T, X XAI04E
A bt =
Table 3. FEBREROFESIH SN, R

32P-yptake of pituitary gland and pineal body in rats housed in

continuous darkness.

Bl TEAEEN BT L
%, Browman® ¥ J (% Fiskel®

Treatment rl\i(t)s' of Pituitary* Pineal* CXVBEELNTVS, FH
21 C 8 195::15.4 48432 DERBRZBVTYH, TLEEEAN
! B 7 180=£10.0 55+2.6 v
30 D. 8 131+ 94 69-4.1 FE AR AL TR, FIIC O~
Days BD 7 171+ 9.7 53+2.2 < AT OBERILD D
31 C 11 194+10.3 49441 s) . A
) B 7 i o0 59468 ne, ETERERLHED
60 D 9 137+ 65 75:6.0 oz L L TR L HITN
Days BD 10 154£16.9 61+5.6 o £ ORI BT
61 C 10 257+19.8 59£5.0 SOy AR
! B 6 203+33.9 63+9.0  HEEEOMRLE Ll —KT
72 D 10 165:16.6 100:£9.8
Days BD 8 191+£17.4 60+6.6 %

* Mean=Standard error.

ERoOMLD, HERNCHET
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Lick X303, BREAHTICHAE Lok
HLUCTHRESENESNTHE. 20X 5 BHEE
HBEEROLBT, BpoEERMCHE) B
BEOERFMOWE L EETILERHS .
AEROAE#HEHE TR, CEOTEABIVE
ADERIAEE 100g 49, BE—EDHEER
DL, ZOX5ICLTHETS L, DED
TEAEELCHOZTH LB L THRIC/IT
HBHDE, ERHETRZBCBYTO R TH -
fo. BHEECS>VTHREMEEIC, 2ZHECBY
TOHRDHTEHRBIRAONTZ. 0T L
i, BEANFET S X I 0 TFTEEK TR ERERAS
FIVE Y, FRICFSH 2380+ % & v 5 Fiskel®
DHFEL TH LEDY THRERD 5.

L LBEEVDEERL» EELOBELS
ZHER GO YR TH B, EFHETTEEBRE
BBl HDO—DODEIEL LT PP ERE L
DTHHH, RERICEVWT, EBRAMMAR
FUMSHDO CRE L DL O TREAERICIZEN
B ol bbb Y, DEICRY 2 TEE
¥P EECEE, EBREIM 21-30 A X 0 BECET
DEROLNT., TORRIEEIBELLZTE
HFPR AV E B CEEREERY 25, BE
WNEIF24H 2 5B CREICE R TEHIET L
TwZZ L LEBEERFTLTYS. wTFhich ¥
X, TEEODH LL—HEECRTY, KE
NEE24H CHCEbh T2 k5. B
EAEIHHIC L - TES TEAREROZE L
P, BEEREANFTF (Cast-D) B TiixtiB (Cast-C)
HCHELTHLpLIES W LY, BENAT
BTEABREZETS®E2 LV IELHEXR
TE5bLDE w2 X5, ¥/ Cast-D BEOTERE
LDHOZNEFZHBLT, HMEPFECER
EHELTY3ZLiE, MERFAEX IR
T%, FTEfkic feed back mechanism 2RFEFET
DBIEERELTVDELEEZLND.

RENFMHOED, X I0BRECKE

BEIZOWT, BT 2, 3 OHERH B8,
THIRELLTHR I RERL, EELEN
DHREBELZLOTHS. BEFXIOBE
I RET R EDEEIZ >\ T, Fiskeet

al® NHAEB2AOMERF X%, EEHEER
&, xtFRAE, HEpRFEIC 6-25 BESE L
LSV THEL TV EDARTHS. FhiT
X3 LEGERAHOREERIMO 2 H L VI
{1850, EERFEHORERERT, SR
DENEORICENRBE L 572D, T ORER
BEEOBLERBERLIE-HL TS, —
R & FEA L ORICHEMAABEERD
LV OHEL 55, Reiss et alIDIITEEB L O
TEENE X X I 2B CTRERD P ERE
B L, BREED 2P ERAEMERICHS
TH#T 3 L EFTELBE L5 Borell and
Orstrém!® L% 7= Ly, FEEIHIC
> TARXIOREE PPENVSEEY, TERE
AHg i TEEMES EHET 25 L, BRE
DEDP o P ERMEFECERTIZ L E
BELTHY, TEERIBREOEEEICTL
T, LA EREZRIEL T3 L#E LK.
F Wurtman et al® 33 BAERIR ©FEHEN
K& 22 &, BREGHEYHEE TTEEH
NSRBI LEFD Uiz, 85I
FRI e TREAFELESIIR O EEE MO
ZERTOICKLT, EFOF X I 2ERLRE
HURBAE, R FEOEERENSEY,
ZDOECRREEEm RS TS L, JIRED
BREBPD L, FEERCIEEN LD 5
722 L H» 6, Gonadotropin IZ R IE T EBEDOE
B3 FSH W7 T 2 0icxt L, #EERHE
53 FSH % U LH OfiH O Sic B8+ 5 0
TRV EEZ T3S, 72 Moszkowskal®
TERARE R X I OUIEI, R X I OTHE
REIEEZBET 5 &, HERANEDS P, BEE
*RIBCBHET S L 0BERBLRELND
¥, FICIOTEMAHZEZBEME L IC incubate
T5 L, TEAFEST % incybate Lizdb D
L oiEaric GTHZEMETT 22 Lo #Hid
LTVvd., 20X NERIDLAT, BEMAKL
TEE, U THRE ORI S 2 OBRERY /S
HEMRS S i, BEEIEIEEEDR
5. EEOBERER»S, REEKERICIX
FOBENEEHES T MAEELRIe
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STedt, BRRERO PP ERASHEARE * X 3
THLMIZ ER LTV, 202 Lkt %
LIRBBIC B i 3 X 2 ORNSWHEREICEL

ERTFERO—> & U THREERBMT S 2 0&E]
FELTVWAZLeHESES. ZLTIORK
CBNEAE X X I OREE PP ERE ORI,

ZORBR X VEACE VT, TEMRK 2P E
BORTHEEREEGAT L) A DR
5. BBECRONEZDL S BELOEZEIC
DT, BIFED LI AHMICER D LT
T LR VY, EARBREXEE X
BB RIS OB E RIET L O
THY, COPEIET E - HERROLL L R
CEENEFETHLOLELS.

BRC R Lo TEAFFARS v £ v &, R
£, BYUREROEAZIZREVTOD, IRk
EHH L (B, BD) &, EFR*AIZE
AREENICHEE LD L OMICHEEZ R 2
DThHHHN, AEROBEEBLI VO TEHE O
2P BRICRVCH £/, FREOM CHESE
HoNic. TOX5 BAEAER D TERFEERE
DEZATRHATH T, MBEOHEIZ £ 5 72
AN

= 0]

A% 40-45 B o WistarBZlfEtE > v 2 X 2 %,
BHBICb Y E2EENCHE L, TEE,
EHB L UCBREROEIEBR L TROBRE
Bl

1) BERENE XX IO TEAEZEERT,
CBREOZRERY, BROBBICHES BRI
ME BT 57z, RE 100 g M Y O FTEAEH
EEEE, JRETHEE—ELEEZTDL
R, TOELEENRERO T L B BT
AL, EBRAFETZ2HETERCETLI

2) ENFATHOFEHENERICIX, TE
BTS2 b T LR TEHP LI EESE
’ﬂﬁ'ﬁ;&)ot-

3) MEKEE T, WTFhOERARKCSE
WO, XHRE L RERENSER L OMIcE

<, BRoOBBICHE> BERZLBD bhih

EREMRTA X I 0T EMKE, EAB IONRE

STz,

4) WSELHH AR I O TEREBERZ, X
BEOZFh I Y LERICHEM L., Eomfls
LA R IEENICRAELHAIC D, BEA
TR L VEHICHEE LR, WMAELEHN
LAHBIREBICEHE Lo T X DB B2
EFLTw .

5) MEENESEFRO TERE P iU, Wi
B L, WTFhoERHBICS W TLERL
BETFAR D LN,

6) HrENABEROBREE ¥P L, W

 MOEBRIEICBCTLHEROTRICE LT

3 LLABVErREDLNI.
ui®#%k;o%%®F%a&%&br
Se oW BIRETEEE £ 7o I IR R RE
m&ww%ﬁékﬁ?%wﬁ&b,:DEMM
T & R-HIRROE(L L EVCEEEEZF T 5 D
DL EIND. '

TR D IS, MAATHERE T A O S
W o o BT B EL R EENCTE B Ly & o fl 4
BBV EERRE S LB YR LET

X 2
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N-Trimethyl-7-aminobutyryl-methylester (Ptosin) O

mE, Pk,

BEHE, BRTBCHTBERICOL

T 612.14+612.2+612. 327-+612. 313, 3) : 612. 014. 469

Effect of N-trimethyl-y-aminobutyryl-methylester (Ptosin) on blood pressure,
respiration, gastric motility and salivary secretion of some mammals

H & ® B

“H B B k- K

" B

(Smiraisui-Takemasa » Usupa-Sadao - EBara-Sadahiro) *

Rabbits, cats and dogs were used as experimental animals. GABA-methylester, N-
. methyl-GABA-methylester, N-dimethyl-GABA~methylester, N-trimethyl-GABA~methyl-
ester, ACh, Methacholine and Carnitine were applied systemically and their actions on blood
pressure, gastric motility and salivary secretion were compared each with other.
The cholinergic actions, such as gastric tonus increasing and saliva secreting action,
of N-trimethyl-GABA-methylester were most excellent among them.

N-Trimethyl-y-aminobutyryl-methylester (Pto-

sin) @ Cholinergic actioniZ gtV TiX, R <%
OMEZTH LD, AFwCCheTi, o
PPEOBKANESIC X B ME, ik, BESH
P, EERSUMCHRTT SRR THRE L.

® B 5 &

EBRICIRRE, H, REEHL. EXRE
HEIKIC I TRER~ / A — 2 —TRIE L.
FERIZTRE N =a—1 % Mardy O &% 7—)v
RS LTk Lic. BEENMEE Balloon yEIZ
X o THU U e, R Sy I B T IR PR I
wn—véﬁﬂ,ﬁwiéﬁﬁ%%§Mﬁﬁ%
THE L.

BRME & TRIERC L > TRE L.
HER'E & L T, r-Aminobutyryl-methylester
(GABA-ME), N-Methyl-y-aminobutyryl-me-
thylester (M-GABA-ME), N-Dimethyl-amino-
(D-GABA-ME), N-Tri-
methyl-y—aminobutyryl-methylester (T-GABA-
ME), Bethanecol, Carnitine # fi\v>7z.

butyryl-methylester

* HRERBIRSEE | AR (KAL)
1st Dept. of Physiol., Tokyo Med. College
CHEMSTAEILB13H %)

A

KR, i, KIcH T, GABA-ME, M-GABA-
ME, D-GABA-ME, T-GABA-ME %, I
ERT24ECK. L, 2oERREIZE L
{, D-GABA-METiX» 7z V58 <, T-GABA-
ME 7% L ZE LRSS, ThbOPED
RRIAT 2 MERTFER Y TR HE
L722. EECEy TRMCHRET 2 FET
» B3,

RICHTEL, FRER, HLFET, GABA-ME
T OBE pg/kg THIBR L —BMEOMERTER
%57 L, M-GABA-ME iz =1 X 0 %53 fEf 2
BUERETH -7, D-GABA-ME < ¥+ ¢«
g/kg CEBEAIEET RS 51, T-GABA-
ME 27c 5 &, Fpg/kg TG TH 7. T-
GABA-ME, ACh, Bethanecoli¥ % ([RIFRE D
MEETERAER L.

*omFEiCk+ 5 GABA-ME, D-GABA-
ME o {3 CHBE 7 D%, —iltEo mFEE T
&, ¥ o< Y LB mEERR, L
LD bMBETH 72,

MR 2 E 5 B T AL S OBPE OMERIICER T
BICEBRTRELOR AP 1.
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SIoMiEEHEL, BEEME, WmRoSWItk
VW ARBMEOERERI L. HOBER
D-Tubocurarine CAREHIZ L 72 BA T, ALFER

Table 1.
Effect on the gastric motility of a Cat (2.3 kg).
Injected
dosis Motility of the pylonic region

~~
Conpound  (ug/kg)

Tonus  Increase in periodic
mcrease. movement

GABA-ME 21700

D-GABA~ Tonus Increase in periodic
ME 4350 .

. ncrease. movement
T-GABA- Tonus  Increase in periodic

27.1 .

ME increase. movement
ACh 271 (=) (=)
-M _
yro AR A S W) (=)
Bethanecol 271 (=) (—)
Carnitine (—) (-)

21700

AT

GABA-ME 50mg

1 3 ) )
D-GABA-KE 10mg

-
{3 -Methyl-ACh 50pg

2 :

AN RN Sem AN

UYL Vi WL VNN g

Bqthahecol 50ug

TOoERP T Bl £2FK). BELE
BB T - 72 28, GABA-ME, M-
GABA-ME @B wvzhs, BRRERE, &
BAUWEEDERZRD b, ZOERZ D-

GABA-ME cix» 7z V<, T-GABA-MET
BHEHTHRARLO LS. = © T-GABA-
Table 2.

Effect on the salivary secretion of a Cat (2.9 kg).

Injected Volume of saliva secreted

~ dosis from the submaxillary
Compound (pg/kg) gland
GABA-ME 1700 7 drops
E{gABA— 1700 20 drops
’II\;I—SABA_ 17 19 drops
0 drops

Carnitine 1700 .

N e

Fxg 1.
Effect of GABA-methylester (GABA—ME) Dxmethyl—GABA-methylester (D-GABA-ME),
Trimethyl-GABA-methylester (T-GABA-ME), ACh, Methacholine (~-Methyl-ACh) and

Bethanecol on the gastric motility.

Cat (2.3kg) under curarization. GABA-ME-50 mg, D-GABA-ME-10mg, T-GABA ME-
50 ¢zg, ACh-50 g, B—Methyl—ACh—50 p#g and Bethanecol-50 ug were respectlvely injected

intravenously.
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vME DYERIX, Methacholine, Bethanecol {24
54005 57, AChOHBETIE, 20 5/EH
BEDLNED S (F1R).

RICHAT 13, Pentobarbital ZEDREEET Ti
E, BES), WHESWE RBFTGIC X - THEK
Lic. BIEEORENE LS DT, BEICEE
224y B 723, ik e> Methylesters o i [E i<
T ERBNEVEC L S KBbRB. L,
B RE B, FESYTE, WS W O 1R
B, MEETHERL VD UBRTRERT 55,

Frimrr i R TER I BRI & v iR
v, MEETERG 14 L dmErk v, §,
RSN KT B ERE, B bt+o bk
Wz,

GABA-ME, M-GABA-ME o ¥, WSy
Wikt 2 ERIFEY L O T Fomg/kg THH
PICEED b BHE Th - 7245, D-GABA-ME
it B+ pe/kg TR bh, T-GABA-ME ik
¥ pg/kg TR TH -7z, Ben L, T-GABA-
ME o{tBAMIC R 5B/ 13 D-GABA-

ACh 500ug [N “ T-GABA-NE 500pg

AT e

E AN S A Ao rrr M\’\M

D-GABA-KE 50mg I8

-4

Carnitine 50mg

LIEIEE S S S T S S S S S e e S B et S ) EV ARSI

Fig. 2.
Effect of ACh (500 pg), T-GABA-ME (500 #g), D-GABA-ME (50 mg) and Carnitin(50 mg)

on blood pressure and salivary secretion.
Dog (14 kg) under anesthesia.
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FE Bl LR “wpp, @8, msuick1 5 IEmcouT

200

8
lv|11|||’_r'lfr

‘3

D-GABA-ME 100mg

149

GAHA-ME 100mg

o : Fig. 3.
Effect of D-GABA-ME (100 mg) and GABA-ME (100 mg) on blood pressure and salivary

secretion.
Dog (14 kg) under barbiturate anesthesia.

ME X » BfEfaEmv- - LRy v ED
ha.

T-GABA-ME } Bethanecol ®F, WG
Wizt 2 (EFRRE O ik, EHMRESN
BOLRERD -7, BEREELVE X A v
23, T-GABA-ME @53, RiZHATHIERAN
BRCEITE V. ,

B2, HIE, A—EBRCHT, EHE
DHLE & R WX 5 ER & bk U7 525
BETH 5.

% ®

Trimethyl-y~aminobutyryl-methylester?: Cho-
linergic action #7R3 = LIZBFCBE IR ED,
T-GABA-ME ##@&+5Z LicX 0 E, BE
REICHT 57 Cholinergic action 2328
b, AChIZIZZ DX 5 Z L DRV OIRATE
NI © Cholinesterase DEHE # Z T #\H%
RTbDLBEEND.

GABA-ME, D-GABA-ME %% %454 { %
532L, MELRERZ LD THEFCRCT
X, S LD 5T, —FED Nicotine fEF T
H55. MEKRTER OG-MER ICERALT
AU, MEEFZZASAMF Cholinesterase
DIEMEZTE O T, HKERFEEHICRA
TORRLBEND.

VL EDEMAIE L\ & T T, GABA @ Re-
versed Carboxyl Compounds 3 ACh® Reversed
Carboxyl Compounds [F]# Cholinesterase {EfH
PRTEECLDOLEZ TV,

L &

KRE, ¥, REHEHB LT, GABA-Methylester,
N -Methyl-GABA -methylester, N-Dimethyl-
GABA-methylester, N-Trimethyl-GABA ~me-
thylester, ACh, Methacholine, Bethanecol,
Camitine % O{E ] & LBURAS L7c.

- 1. GABA-Methylester, N-Methyl-GABA-
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methylester, N-Dimethyl-GABA-methylester, -
N-Trimethyl-GABA-methylester 1%, i K, -

FRESE, W IEES D Cholinesterase

1 fest 7z Y VST BOERAE R L.
'ﬁ%b9 AChbu—fi@&%w: E%aﬁﬂj@{/ﬁﬂqpiwu‘ .
» BT, - Camitine (i iffE EF, E%%EE:‘ o

T, @ﬂ%}%ﬁ%@{’ﬁﬂi D tr.zbof"
2. GABA © Esters n = s v %{’Eﬁ&i

thylester Tk g 'G

mehylester S Pi%‘l?ﬁ Th ot
-3 GABA-Methylester, Methyl- GABA—me«

thylester, Dxmethyl—-GABA—methylester X, j(

BHEOHAE, RICRT, ECIHLT,
38> Muscarine BB &7 351, ﬁﬁ DRV
Nicotine #RIEA LR L.

4, Trimethyl-GABA-methylester o Jfii FE{X

—F'f/ﬁ}fﬁ&iﬁﬁ«.j}‘/\fﬂACh@ﬂ'iﬁﬁklﬂ;ﬁﬁ(L, E,
@ﬁﬁ%kﬂé‘éﬁiﬂ? ﬂij(, ﬁkb"\f Bethanecol
ZES.

TR B Hj%ﬂb%ﬁ@?&iéoﬂcﬁ bh
fe. ABFh OIRHBE N LCH S E#T 5.

1 1) *%H HEE 4h 5 N- Trxmethyl—r~am1};<;bﬁtyryl—
GABA-Methylester A N—Methyl—GABA-me-.

Dlmethyl-GABA~me-‘ -
thylester - T PEVHL, Trlmethyl—GABA—» :

methylester (Ptosin) & Chohnergw acnon i
WO (RRERS)
2) Takahashx, L, et al. (1962) Relatxonshxp between
the hypotenswe activity and chemical structure
" of r-aminobutyric ‘acid in: the rabblt Jap. I.
Physiol: 12, 97105

. 8) Takahaghi, H., et al. ;- - Effects of denvatlves of

y-aminobutyric acid on blood pressure of the
cat (In preparation)

4) Bass, B. WM., F. W. Schueler, R. M. Featherstone
and E. G. Gross (1950) Preliminary studies on
the “reversed carboxyl’” analogue of acetylcholine.
J. Pharmacol. exper. Therap. 100, 465481
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L-7ZRASECBKRY Mg E0m+ NH,, BBROEBIHE(C
ﬁE(C&(i’?f’FFﬁ 612.126: 612. 015. 3 : 616. 001. 12

Effect of potassium and magnesium salts of l-aspartic acid on blood ammonia
levels, oxygen consumption and tolerance time in hypoxia

S ¥

75 (Nakamura-Haruo) *

This report presents the results of the studies on blood ammonia levels, oxygen
consumption and tolerance time in hypoxia. The 10% solution of a 50: 50 blend of potassium
and magnesium salts of l-aspartic acid (Aspara) was used.

The results were summarized as follows.

1) An increase in blood ammonia levels of rabbits after injecting NH4Cl intravenously
was markedly inhibited by the administration of potassium and magnesium aspartates.
2) Potassium and magnesium aspartates inhibited an increase in blood ammonia levels

in hemorrhagic shock in the rabbit.

3) When potassium and magnesium aspartates were administrated intraperitoneally
in rats, the oxygen consumption was markedly decreased.

4) In mouse pre-treated with potassium and magnesium aspartates, the survival time
in hypoxia was longer than the untreated controls.

#

Walschel) (1953) 2SAFHESIEIC Z 0V # I VB
523 eRELIcmF NHs O FB2 R
HERELTLSE, 7380 NHy w3t 3
ERPERE SR B3I olc. B BFERER
U RFERERRIC NHCL 2525 L
B NHs OMBZ SN2 IvBY —F I X Vg
ESNDPRFRIOBREEY ~ 5, Ao+ xv
REEMOEPESTH NHs i3IBS h,
INIEITNVE I VBERRHAT S EHECE L
FERFEEE L, NH; o0 i3 TR 0TUENE
EThBL Lz, X Gullino®, Greenstein®, du
RuisseauP |3 EEEL 7 o & > i LT Axginine A3
mH NHs OB TR TP REOHEME B,
X Najarian-Harper® 3 Glycine #512 X % ifr
H NHs @ F5H4% Arginine iz X Vil S h 5.
Z DHfFEEREIC T % Arginine DIBREH %
HHEDOD S T 5. X Wolfel® i Ornithine
cyrle @ Ornithine, Citrulline % fiid NH; @

E 2

* LB AFE R 1 AR
13t Dept. of Physiol., Hokkaido Univ. School of Med.
(FEFIST4EI2 H20H 14

BETERARD 2 v 5. MiLTIhdERIX
TCA cycle } 1% Ornithine cycle iz X » T NHsg
BUBEINDHBLEZDBNTVS,

19594 Laborit!V73 DL-Mg asparate & DL~
K-asparate ORAKE OGS EHFCmP NHs
DEMEE L QBERESE, R NHy o BH
DO, FEiifiiE CO: ~DEM, O 0)#-5%%
[z 2w THEL, K, Mg ¥ Asparticacid
AR OREOE L D HUES A, FROEERR
EOBREICORARE Eh22dH 3101213,
L CESNETH 51Ty 5 Aspartic acid @
fEZ DLAITH 32 3B L-Bithso
PR THD. ‘

EFH 1Tz o LA Aspartic acid ¥z X Bift
i NHs fEK OBR O HER TIRERO LR
Ficxt+ 3R>V THET 5.

® BR 5 &

1. & NH, hE  FEF 5% Yeronal 1.5

" ce/kg HIERREE 130554 v 7. - Aspartic acid

Be LT HEERED Aspara 2EHA L.

i 1-Aspartic acid K 5+ Mg tEDZERES

o 109% ¥ T# D 10 cc iz 1-Aspratic acid



152 H—L~7 245 ¥ VB KR MgiEomd NHs, BEOHELICEE RIETIER

844 mg, K* 114 mg, Mg*t 42mg% &< & pH
7.0-7.2 T %. EiMicix 10000 BAL Heparin
0.5cc & ¥ L, Aspara3ce/kg #EBHEIC 5%
NH,Cl 1cc/kg #ik LR i NHs 28
Bl XEero K-Mg ExEHE, KO
NHCl 0403 >DER®IT-72. NHy OE
&% Conway #EWIT X »7z.

2. Shock M NHs : HEX Fikom < #
#: L, Heparin #E#ME» = = — L & REIIK
W ANKER~ /) A — % — 3 L O BB H f A
CHEREL, HIUEEET 25cc/5y & LMLEE
40mmHg - 2 —& L L, Hifik CHIfRsE
605y ™ 2 (¥R L NHs 2% L7c. Asrapa 1%
HifBAAATERT 3 cc/kg Bk, WMERL L TE
JLER U v o K-Mgife & #7E L.

3. BEOWE : [ Rat 200g g0 LD

Bv, EHE 2 keBlcAnThET VT

Table 1.

Effect on blood ammonia levels after administration of NH4Cl in

rabbits (r/ml).

Time after injection (minute)

— & —iz AL Watts-Gouley ® #1012 X D #
1L, Aspara U0 K-Mg &% EEA
iz 1-10cc/kg BE LAODHT 7 —F —IC A
NI0HFERME L, ThEEE 200g/500HEE
LTh e,

4. IRE~OER: v 2 20g BiROH
kBEGHEER %A%, Aspara & EENICHE
WL, 05BIEEERY Tz, KEZK 900
DFl —F — T A ANEZER 7 TR
FEL 58 mmHg/4y OMEEE TIFV, 1043T 180
mmHg#] 35000 7 ¢+ — b &7z LT ORERBIX <
Y AOBEE MR LY b o THELRD.

2 B B &

1. 2% NH; shE

H1k, 1IR3 NHCl &5 &
i NH; 1388 L 54 THRRICE LEMRE
HLUTITL PETD » T Aspara
FBELTH L NHs o
L, K-Mg BOBEE
NH.Cl o B85 L2<{Ff—Td

30 50T NH; ~0IfERE £ <

No. of
Group rabbits 0 5 10
Aspara
Aspara | 0.854-023 243403 2.40--08 090022 059+0.17
NHCl 5 077401 7.88+1.3 4.86-064 3.05:-0.26 2.18-:0.18
K-Mg+ 5 (85029 8.1941.07 520-0.82 3.21::0.28 2.45::0.24
NHC

Y/ml
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FH40L
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Fig. 1.

30 mine

Effect on blood ammonia levels after administration of NHCl in

rabbits.

K-Mg + NH,CL

Aspara + K0l

Aspartic acid D{EfIc X5 &=
% %. LaboritlD, FERIOLEDR
e X —E7T5.
2. Shock B NH;
H2R, H2Hom ELE
D413 NHs 13 Shock T &
D80% LML, FENMD K-
Mg #EO#E T HE5%HM LI
5 Aspara OIFE 121X 22% &
Shock BIDEL VR D & K L
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NH; DOZFAR OFAE LT NHs
DR TEAZRT. M K-Mgig
DEEITELEO L DI BN
BT O L H 572, Laboriti o
L I—FT % P E R
K-Mg#& T T » TV 023,
Aspartic acid K¥ED&H, BN
. Aspartic acid K-Mgiz 2T
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47>, Aspartic acid K#EDH X ¥ Aspartic
acid K } Mg EOREGEDOF L L VEHTH
L5,

3. BXOEE
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3G TIT o B AR RARETT 5D TH
EoOEZHONE P ST,

% #

NHs; i3 £& LTHFIC X A0 EBIC L 58
Miz X viThbhn s NHy OB L TR
BROGZEVEL DN D.

1. NH;+Glutamic acid—Glutamine
NH;+a-Ketoglutamic acid—Glutamic acid
NH;+ Aspartic acid— Asparagine
NH;-+ CO—Carbamy! phosphate
NHs+ @E—’NH‘:CJ (FR)

—iic NH; 0 fEE 35— Glutamine {271
SEC L VT, BIRATERFLERCSSHh
5. B TiX Glutaminase i€ & ¥ Glutamine X )
NH; 25588+ % 25 2 i RATE P 2% AcidosionD
BEEITx NHs oAk, Alkalosis D4
XAt 5. NHe & 58 L 7t 2> 5 72 Glutamine
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U W N

Table 2. )
Effect on blood ammonia levels in hemorrhagic
shock in rabbits (y/ml).

No. of Prehemo- Hemorrha- Percentage

Group rabbits rrhage  gic shock variation

Untreated 5 1614052 2904023  +80

control
K-Mg 5 1.65+0.27 2:.73+£0.21  -+65
Aspara 5 1.9440.38 1.504+0.21 —22

0 20 40 60 80 100 120 140 160 180 200%

Control |
Untreated |
K-Mg |

Aspara l
: Fig. 2.

Effect on blood ammonia levels in hemorrhagic
shock in rabbits.

Table 3.
Effect on oxygen consumption in rats.

Group 0.2 cc/200g of Percentage
(No. of rats. 5) B. W. /Sminutes variation %
Control 25.3+3.6 100
Aspara 10cc/kg 46414 185
Aspara 5 cc/kg 8.4-0.7 33
Aspara 1cc/kg 15.742.1 63
K-Mg 10cc/kg 15.5+1.9 61
K-Mg 1lcc/kg 225+1.9 90

20 40 60 80 100%
Gontrol ]
'Aspara 10ce
' Aspara 5¢o
Agpara 1cc I
K-Mg 10cc I
K-Mg icc ]
Fig. 3.
Effect on oxygen consumption in rats.
Table 4.

Effect on survival time of mice in hypoxia.

" Group No. of mouse. Survival time (second)
Untreated control 10 610+3.2
Aspara 5cc/kg 10 660+35.8
Aspara 10cc/kg 10 684 417.1
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Aspartic acid Mz 2FIC X VBBEOHENE
L, Krebs @ Cycle REAICHEZZ EE#RLT
v5%. X Sahasrabudhe?® X Rat ®3&5EHE D
Butter yellow % %72 2 Hepatom # 82 &5
LHFA®  Aspartic acid 2 L BT 5E%
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FELIBDESEIBRBAAVOT I VB O
Aspartic acid 1 K* 0BEICZEEdbicrl
V. X Hall?® 4 AicBA 407 I )8ED

/P\“pafﬁic acid

Oxalacetic acid "gitric acid
i

Citrulline
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301 TRl .
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Fig. 4. TCA cycle & ornithine cycle.
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Fig. 5. Dissociation curve of aspartic acid.

LICEEELT OV ARIICA D, TR
B AN A RREBTCOH T 5 I ARHT
HDH, TNITIZBBE, Donnan o REEA,
Active transport® O [EMNEE LS B OEE KL
EES5TdH 5. Bz Asparticacid DK E Mg
BB rv— MW THEIRE I L EIC—
BLEELRIEATHS.

& ]

Aspartic acid K & Mg #% 5+ 3 12 k0
BREE.

1. &% NH; #ERFomF NHy o R &
U Shock Eso iy NHs o 5 OB IERE T
kL. A

2. BEOHBEDOKTERE L.

3. RERT 2EFERMOEER K L.

MBI dhic D, AT & e ISk
KA YT 2.

X 18
1) Walsche, J. M. (1953) Lancet 1, 1075
2) Fk - BEJR (1960) ILiDE= §, 99
3) Gullino, P., Winitz, M., Cornfield, J. Otey, M
C., & Greenstein, J. P. (1956) ; Arch. Biochem.
& Biophysic., 64, 319 ’
4) Greenstein, J. P., Winitz, M., Gullino, P., Birn-
baum, S. M. & Otey, M. C. (1956) ibid 64, 342
5) Du Ruisseau, I. P., Greenstein, J. P., Winitz, M.
& Birnbaum, S. (1956) ibid, 64, 355
6) Najarian, J. S. & Harper, H. A. (1956) Proc. Soc.
Exp. Biol. & Med., 92, 560
7) Manning, R. T. & Dep, M. (1958) New England
J. Med., 258, 55
8) Mc Dermott, W. V., Henneman, D. H. &
Laumont, C. {(1957) J. Clin. Isvest. 3§, 913
9) Reynolds, T. B., Redeker, A. G. & Davis, P.
(1958) Am. J. Med., 25, 359
10) Wolfe, S. J., Fast, B. B., Storamont, J. M. &
Davidson, C. S. (1958) J. Lab. & Clin. Med. 51,
672 ‘
11) Weber, B., Laborit, H., Jouany, J. M., Regnier,
M., Broussole, B., Zawadowsky, G., Bonzanni,
C., Niaussat, P. & Baron, C. (1959) Anesthesie,
Analgesie, Reanimation, 1§, 420
12) Laborit, H., Weber, B., Jouany, J., Niaussat, P.



156 L7 A0 7 £ VERK RO Mg Ol NHs, BsRO b IS Rug 3 e

& Baron, C. (1958) Press. Med., 66 (93), 2125

13) Laborit, H., Weber, B., Niaussat, P., Jouany, J.
M., Gouit, G., Zawadowski, J. & Baron, C. {1958)
Anesthesie, Analgesie, Reanimation, 15, 480

14) Conway, E. J. (1950) Microdiffusion analysis &
volumetric error. Cresby Lockwood & Son LTD.
London

15) Wiggers, C. J. (1950) Physiology of Schock, p.
138, Commonwealth fund, New York

16) Watts, D. T. & Gouley, D. R. H. (1953) Proc.
Soc. Exp. Biol. & Med. 84, 585

17) Fregly, M. J. (1954) Am. J. Physiol., 17§, 267

18) ZEA « #k o A (1961) FEBAE 33, 511

19) Laborit, H., Ohrenovitch, L., Leguews, P. &
Jouany, J. M. (1958) C. R. Soc. Biol, 152, 942

20) Cowley, R. A., Demetriades, A., Mousberger,
A. R, Attar; S., Esmond, W. G." & Bessman, S.
(1960) Surg. Forum, 11, 110

21) Nelson, R. M. & Seligson, D. (1953) Surgery,

341

22) FEM (1963) LB EEERETE (1938, 18)

23) Sahasrabudhe, M. B., Apte, B. K., Aboobaker,
V. S. & Jayaraman, R. (1962) Bioch. & Biophys.
Research. Comm. ], 173

24) Levinsky, N. G., Tyson, 1., Miller, R. B. &
Relamn, A. S. (1962) J. Cli. Invest., 41, 480

25) Hall, P. W. & Gabuzda, G. J. (1961) 1. Clin.
Invest., 40, 1046

26) AT « kS » FH)I] » Bk o BiH - 224 (1958) HA
ZEPEEE 20, 988 _

27) Nieper, H. A. & Blumberger, K. (1961) ATtat.
Forsch., 10, 1/125-1/130

28) Weber, B., Laborit, H., Jouany, J. M., Niaussat,
P. & Baron, C. (1958) C. R. Soc. Biol., 152, 431

29) Selye, H. & Renaud, S. (1958) Press. Med., 6.
99

30) doft (1962) Aimsxik 25, 359

31) st (1962) 88 5 @ B ABREFE SRS BR



{J. Physiol. Soc. Japan (1963) 25, 157-163)

TERBETNBCLDIAIORBEOEMLEHIC
By W%

Studies on galvanic skin response elicited by stimulation
of sympathetic nerve fibres in cats

612.89:612. 014. 424 : 612. 743

¥ B B (Yokora-Toshikatsu) *

Attempt was made, in the present experiment, to investigate peripheral mechanisms
of the galvanic skin response (GSR) by observing GSRs in the hind limb pad, either the
L1 ventral root or the sciatic nerve being stimulated.

Experiments were carried out on 35 cats.

1) Chronaxies of preganglionic fibres (L1 ventral root) and of postganglionic fibres
(sciatic nerve) were 0.35 msec and 1.3-1.4 msec respectively.

2) The frequency-response curve obtained by stimulation of presynaptic fibres. increased
in height with increase in frequency of stimulation until at last it reached maximum height
at 15/sec frequency and decreased gradually by stimulation of higher frequencies than
15/sec.

3) In the case of postganglionic fibres, the maximum height of the frequency-response
curve was reached at as low as 2-3/sec frequency and continued the same height by higher
frequencies of stimulation. However, when a small fasciculus of sciatic nerve fibres was
stimulated, the height increased even by stimulation of higher frequencies above 3/sec.

4) Simultaneous recordings of GSRs and impedance changes of the same skin area
revealed that they appeared in parallel, although there was significant difference in the

pattern between them, i. e., in the time course of amplitude.

FAB AR TEAGHE DRI X o T = OBk
Zh bbh B IFHEMD 5 VITEEBERIEILO
25{kix, Wang (1957)0}2 X T galvanic skin
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R A3 WA RRRR 0 i SEBR 1% Lloyd®9104z X 5 TH
D FF s, F2fE @ impedance DZE{LH HFD
B X OBRIOEEREFES O L0 H5RAAED
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2nd Dept. of Physiol.,, Hokkaido Univ. School of
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+ —>® channel T 1 L 7z 2%, Wheatstone bridge
B X O low pass filter 1z L BIEEBLALOEKTE D
FE Hx, Wheatstone bridge # 4t L84 L,
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] I o

Low.Pass m ® action
Pifter-| | Amg > Potential

Fig. 1.
Simultaneous recording method of action potential
and impedance change from the same place.
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Fig. 2..

Intensity—duration curve obtained by stimulation
of a spinal ventral root.

‘The result fulfils the Wyss’ equation and the
chronaxy is 0.35 msec.
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Fig. 3.

Intensity~duration curve obtained by stimulation
of the sciatic nerve.

‘The result fulfils the Wyss’ equation and the
chronaxy is 1.3 msec.

EEEDBz =GO ORRI X 5T
MEL B2 L D, BHERIL, 7T~

CH BMELESRIR T, = h % 8 FORER e

kaolin paste 12X » TREIESE Lz, BEE
EEWI L LT BRERERA N, REEmR
i, TRICEE L. £ oflcixlEE®, R
BIEMmE bic 2x2cm? OLOEFER LD,

impedance MEE b L X 5 LT 3HAK
X, THEBHBOKEEE25Xx8em? L LT, *
O¥RD impedance /NS TB X HiIZ L.

galvanic skin response %, HIWF L7 HBERTR
L, o K, UL caBmRoRBimicE
SRR Nz TEE Lz, FIMERER, A%
BTN MES 208 BT HHEEEY vz,

® R B #®

1. B—EBRERBCLDRE ,

HiniARiE OBRFIB O B E b - C, T
AR Lo %, 7o HRERHE O BIRAOTHIE O B 1Y
b o THINT Lo B ORI E 2 € h
FI L, BB 2R E & ) L
o, Th o DEALic single shock #5 % % &,
RERED b I3 IR O BRI A B A R 23,
FOWAIFREEBILS £ O pulse DL &
bR L, —EBIRMOEBEME FEESE
L0ICHELREZEEREE L ORSHMiRE
Rl zs, HF2[, HIKD XD LEHES
xbhvie. ERIFRERTIRAE 4 5, SeFrmE
FI# 6 Bl D2V T T 7228, WFROFIT LR
SHIMERITEANERRE 20, vi-t BEfRL
FEMRE R - T Wyss OEBRKEME L. T
N DORFEIZE ST chronaxy #5kdiz L =
5, LS I —KLEMERT b bEi%
HBHEX 44T 1.3msec, 24T ldmsec TH
ST,

2. REFNHCHTBRIEDRTY

%Eﬁ??&@r[‘l % lmsec & L, single shock iz X
> THRADIEMNERTEED 15 FEOEEL L&
- T, EFEE M, FEEEOREL R~
7. FRERIAR, BHEO VTR OTAICE
T O HEIEE 2 WikED T { &, Richter and



Whelan!®, Patton!® =X T
Ho»icanizXdic, @Axo
BT 3 R ERITEER

B E— BRI X 5 & = ORMEO EL LRI RIS 5 B 159
0.3/sec —/ - NN
06 /- M

L, 2-3/sec DFEETRA Lz
TR AR 2 0, K v
T, MAEBROEN ST 5
DHFD b,

T DX D I IRHEAAR O R
FIBOREE L BERIC—ETH -
T s, THARRE, HREHEEE o
e L bicEs LT, —EHEc
BT 20RBH LN, =
X 5 7R, Lloyd (1960) iz
X 5 T/R& N7z impedance %
LD W #EE & HHE+ 501
T, WOMIE 0L nRE
RLTWS. Thbb, F—H
fiL® galvanic skin response %
IRENENL & impedance D {L L
U CRIREEaE L, IR & o
BfRzE 45 L, BBBMOEE
X, RERERR 28 0 B4
L, 2080BEOBRKIENR X
VCEAROMICHERA bR
23, impedance DZE{KiIZ
RO E & biclkT 50
T, BAIREM, EAROWTR
bR OBV TR & fE
ERL, B ED DM 7IE
R, FRERERT & 12 E—8 T
BORHBNT. ‘

3. frequency response
curve
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Fig. 4.

Potential changes in the paw produced by repetitive stimulation of
a spinal ventral root.

With increase in frequency of stimulation, potential changes
gradually fuse together until at last they become an even tetanus
curve at 2/sec frequency. With further increase in frequency, the
potential increases in amplitude and reaches its maximum value at
15/sec frequency. With higher frequencies of stimulation above
15/sec, the amplitude decreases gradually.

e

Fig. 5.
Simultaneous recording of action potential and impedance change
by repetitive stimulation.
Two responses are shown : the left one was produced by stimulaiton
for 2 seconds duration, the right one was elicited by stimulation for
20 seconds duration. .
It is noteworthy that amplitude as well as peak time are almost
same in these responses in the case of action potential (lower sweep),
whereas they increase with increase in duration of stimulation in
the case of impedance (upper sweep).
Alternating current of 300c/s was used for the measurment of
impedance.

FRAED 1 1% 55 6 RIS R LR, TEBEAMOR
M, FHEOHEME & LICKREBICHEML, 15/sec
DFFETRRIR, 20 iz d, Zhilkic
55 EH S TROT 20X/ D bR, B—H
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Frequency response curve of ventral root of the
spinal cord.

With increase in frequency of repetitive stimulation,
GSR increases in amplitude up to 15/sec frequency
of stimulation, whereas it decreases gradually with
higher frequencies of stimulation. :
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Fig. 7.
Frequency response curve of the sciatic nerve.
In the case of the whole nerve stimulation, the
highest amplitude of GSR was obtained with
stimulation of 3/sec frequency.
When a part of the nerve was stimulated, the
maximum amplitude was reached with higher
frequency of stimulation (15/sec).
It is also noteworthy that no decrease of amplitude
was observed with higher frequencies of stimulation
above 15/sec in either case.
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