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Studies on metabolism of ammonia and glutamine in rat
brain accompanied with conditioned reflex

2

F I

(Havakawa-Hideo) *

The changes of the content of ammonia, glutamine and several amino-acids in brain
induced by electric or conditioned stimulus were tested. Also the effects of administration
of neurotropic drugs such as convulsive or monoamine-oxidase inhibitor were studied. The

results obtained were as follows;

1) An increase of ammonia in brain was not observed by application of electric shock

for 1 sec. But a significant increase of ammonia was obtained on 4 sec. after 1 sec. stimulation.
2) The rise of ammonia content corresponded to the 5 sec. second electrical stimulation

was observed on 60 min. after the first stimulation for 1sec., but not on 60 min. after the

first 5 sec. stimulation.

3) The time interval required for recovery to the resting value of brain ammonia after
the stimulation was 60 sec. On the control group, 30 sec. On the unavoidable conditioned group

and 10 sec. On the avoidable.

4) In the case of the avoidable conditioned group, the second electrical stimulation

was already effective on 30 minutes after the first stimulation for a rise of brain ammonia.

5) The contents of glutamic acid, aspartic acid, y—aminobutyric acid and N-acetylaspartic

acid in rat brain was not changed significantly by the application of electric or conditioned
stimulus and by the administration of convulsive, iproniazide or reserpine.
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Fig. 1. Apparatus for experiment.
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Table 1.
Effects of Electrical Stimulation and Convulsive
Drugs on Ammonia and Glutamine Contents of
Rat Brain.

No. of Ammonia Glutamine
Condition E : {pmole/ (pmole/
XD g+SD) g+SD.)
Resting 14 0.32+0.02 3.5840.55
5sec Elect. Stim. 6 0.4140.03% 3.6010.57
1 sec Elect. Stim. 4 0.30%0.08 3.84+4:0.44
4 sec after 1sec
Elect. Stirm. 4 0.3940.03* 3.26+0.27
Cardiazol
(Convulsive State) 8  0.84%0.27 3.31+0.58
Fluoroacetate
(Convulsive State) 4 0.6630.14 3.6940.42
Fluoroacetate
(Preconvulsive State)% 4 0.65+0.11 3.7440.27
* P<0.01.

% 20 minutes after administration of drug.

Table 2.
Effects of the Second Electrical Stimulation (5 sec)
on Ammonia and Glutamine Contents of Rat Brain.

Time after No. of Ammonia  Glutamine
EmtEMmsmn.Em.(wgigDJ(mgigDJ
Qmin.afterlsec 4 03150002 3744046
i atter1see 2 042 408
g(t)irrﬁﬁ;ﬁgi terlsec o 0.56 3.30
ggﬁ:ﬁﬁ:ﬁer bsec 9 0.32 4,29
Resting 14 032002  3.58+0.55
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Table 3. _
Comparison of After-Effect of 5sec Stimulus® on Ammonia and
Glutamine Contents of Brain among Three Experimental Groups.

Time
%figesl,; Group  Control Group Unavoidable Avoidable
Stim. '

Ammonia  0.41--0.03% 0.40=0.05% 0.3940.01%
0%eC Glutamine 3.66+057 © 367057 © 3431039 (7
5 sec Ammonia 0.37240.04%* (4) 0.38+0.04* (4) 0.334+0.07 (6)

Glutamine 3.55-£0.45 3.85-00.47 3.93%0.33

Ammonia  0.40--0,03% 0.3940.02* 0.332-0.01
10sec Giutamine 3465018 (2 421404 @ 3054048 @

Ammonia  0.354£0.02%%  0.304.0.02 0.32--0.03
15 Glutamine 3.63£027 P 4003011 @ 356x041 O

Ammonia 0.324-0.01
60sec Glutamine 3163047 @ - —

¢ The contents of ammonia and glutamine were shown by
pmole/g+S.D.

%% Number in parentheses was number of experiments.

® Electric shock was applied to the control group for 5 sec.,
and conditioned stimuli (light) for 5 sec. were applied to the
conditioned groups.

* P<0.01 (Statisical treatment has been done as compared)

% (0,01<P<0.02 \with the resting value.

Table 4.
Effects of the Second 5sec Electrical Stimulation on Ammonia
and Glutamine in Rat Brain established by Avoiding Conditioned
Reflex.

Time after First No. of Ammonia Glutamine
"”Conditioned Stim. Exp (;tmolo/g—l;S.D‘) (rzmole/gS.D.)

10 min. 4 0.29-40.03 3.5240.18

30 min. 7 0.38:+0.04* 3.294-0.40

60 min, 3 0.404:0.02* 3.34+0.36

* P<0.01 (Statisical treatment has been done as compared with
the resting value.)

Table 5. Amino Acid Content of Rat Brain under Various Conditions.

Condition GABA ASQ. (371}1: NAA
Resting 2.8740.53(3) 4.63-0.37 (3) 11.14-0.86 (3) 5.05(2)
(%fﬁlﬁdswe) 2.01:£0.17(3) 4.084:0.24(3) 9.64--0.94(3)  3.70(2)
Fluoroacetate
(Preconvul. 1.83(2) 3.21(2) 8.38 (2) 3.89(2)
State)

%;;a‘;; State) 205040 (3) 4.503:0.45 (3) 8.96-113 (3) 3.85:£0.30 (3)

Catron* (5 sec .
Elect. Stim.) 2.497-0.56 (3) 4.58+0.78 (3) 11.32-4.17 (3)

Reserpine** 1.89 (2) 4.90 (2) 10.2(2)
Reserpine pIuS 170,97 (3) 4452040 (3) 10.9--0.13 (3)
¢ The contents of each amino acids, r-aminobutyric acid (GABA),
aspartic acid (Asp.), glutamic acid (Glu.) and N-acetylaspartic
acid (NAA) were shown by pmole/g-+S.D. The content of these
amino acids in the case of catron® injection were measured
48 hours after the application of 10 mg/kg-Catron (Chugai
Seiyaku) and in the case of Reserpine®* injection 3 hours after
the application of 6 mg/kg-Reserpine.
4% Number in parentheses was number of experiments.
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Effects of derivatives of y-aminobutyric acid on the mammalian ileum

Ak OH R Ok

(Kumer-Kazuo) *

The author has observed the effect of GABA, its derivatives and their related compounds
on the ileum of rats, gumea—plgs, rabbits and cats.
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SEEjOHRMER Fig. 1. Effect of GABA on an isolated rat’s ileum.
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Fig. 2. Effect of f-alanine on a rats ileum.
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Fig. 3, C.
Effect of GABA, N-methyl-GABA, N-dimethyl-GABA, N-trimethyl-GABA and N-phenyl-GABA on
a guinea pig’s ileum. ’
All the concentrations of test substances were 10 rg/cc except of A. e (20 pg/cc).

Upper curve shows tracing of circular muscle and lower curve indicates tracing of longitudinal musele
_in all the figures,
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Fig. 5.
Effect of GABA, GABA-methylester and N-methyl-GABA-methylester on a guinea pig’s ileum.



 Fig. 6.

- Effect of N-methyl-GABA-methylester (1 pg/cc), N-dimethyl-GABA-
methylester (0.25 #g/cc), N-trimethyl-GABA-methylester (0.025 ug/ cc) and
Ach (0.0002 pg/cc) on a guinea pig’s ileum.

Fig. 7.
Effect of GABA, GABA-methylester, N-methyl-GABA-methylester, N~
dimethyl-GABA-methylester, N-trimethyl-GABA-methylester and Ach on
a cat’s ileum.
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Fig. 8.
Effect of N-methyl-GABA-methylester, N-methyl-GABA-
ethylester and N-methyl-GABA-butylester on a guinea pig’s
ileum.
A-1 pg/ce, B-5ga//cc.

E) ZOF VR, —OdFVBAF—LIAT

Fig. 9.

Effect of N-methyl-GABA-methylester (17 pg/cc), N-methyl-GABA-ethylester (5.4 pg/cc) and N~
methyl-GABA-butylester (6 #g/cc) on a rabbit’s ileum.



258 R

: Fig 10.
i Effect of GABA, N—pheny1~GABA N~phenyl—GABA—methy1ester, and N—methyl-GABA—benzylester
on a guinea pig’s ileum.
Al thé’ c’ondentration of test solution were 1074 mole/!.
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Effects of some guanidino-derivatives on the isolated ileum, blood
pressure and cortical evoked potentials of the mammals

woOF X

(Arar-Bunichi) *

The author has observed the effects of guanidinoacetic acid, guanidinobutyric acid and
guanidinobutyryl-methylester on the isolated ileum, blood pressure and cortical evoked
potentials of the mammals. And compared their effects with those of corresponding simple

w-amino acid derivatives.
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HIET, GABA :i3E, Twiz
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iR TREOREEIMER e &£ vk, Zhil
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REBLEEU VO T, BOHEOERR®
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GABA-methylester > 7 - Guanidinobutyryl -

methylester >e-Aminocapronyl-methylester
DIE & 72 %. Guanidinoacetyl-methylester o &
A, = OlER X Y T hiE, GABA-methylester
Vb ORFHEnB. PFL, T =
VB A FA = AT VOERICRIT U - T2
DT, ZOWERBIFARETH - 72.

7T = O YRR R R TR I &
A B, Bl LT, Z ORERINERE IR
BT 50, PRIEBECHI VAL % ©H B
U, TORBBE—BORERMNERT LR
Lariohni. 0L, ok Frz il
Flic b5 bl 5 7z,

w1, 2, 3EE, ER0FST =2 vBEK
& GABA, e-Aminocaproic acid, e-Aminoca-
pronyl-methylester D& % Al —424 LR L
LD ThHB.

RRAG T2 o-T S I8, 77T =9
VHEROERIZ, ey PEBICKHT BE
B EAEMIC AR SRV, ERBESE-
£ 5 T &J D 7.

GABA-methylester Z 13 N-methyl-GABA-
methylester OfEfBX 7-27"7 = & VEER 2 5 v

Effects of GABA, guanidinoacetic acid (G-A-A), 7-guanidinobutyric acid (G-B-A) and r-guanidinobutyryl-
methylester (G-B-ME) on an isolated guinea-pig ileum (Type | ). In this and all the following figures,
the upper tracing is movements of the circular muscle and the lower tracing movements of the longitudinal

muscle. Time marks represent 24 sec, intervals,
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T AFAOERL Y LRV, FoEZFELE 12 0.1pg/ml OWMEET +r Y CHtshEZ
» FOEBCHT 5EERTE s -2 (B4 % #, Hobbiger'DE ¢ Takahashi, et el
). IVHESLTyEY, 77 =9 vFEKROER

-7 3 Eﬁ&fﬁ%@%m%@%&iﬂm%}% PERAINVER & AREC 0.1 pg/ml OBRRT P v ¥

: lo°3M 1

BVE GABMME GABA EACHE

Fig. 2.
Effects of GABA, GABA-methylester (GABA-ME), e-aminocapronyl-methylester (e-~AC-ME), guanidinoacetic
acid and 7-guanidinobutyryl-methylester on an isolated guinea-pig ileum (Type 1)

Fig. 3.
Effects of GABA, e—aminocaproic acid (e~ACA), s-aminocapronyl-methylester, guanidino-acetic acid, and
y—-guanidinobutyryl-methylester on an isolated gumea—p1g ileum (Type 1I1). All the compounds were addid
in 1072 mole/L.
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Fig. 4.

Effects of f-alanine (8~A), e-aminocaproic acid, N-methyl-
GABA-methylester (M-G-ME), guanidinoacetic acid, 7-
guanidinobutyric acid and 7-guanidinobutyryl-methylester
on an isolated rabbit ileum. All the compounds were addid
in 1073 mole/Il. :

Fig. 5.
Comparison of the anti-Ach actions of GABA, T-aminobutyryl-cholin (G-Ch), guanidinoacetic acid on the
guinea-pig ileum. All the test substances (10™4mole/l) were added to the organ bath before Ach (1 x
1079 mole/l). Addition of Ach is indicated by the second arrow. In a and e Ach alone was added.

vick v¥Epa .
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Bls 1074-10"mole/l 77 = 2
e, 1071-10"" mole/l ® T w5~
A=Y v o BEREHIME R W SR okt
TEH b RE R » 7228, GABAZ 10
mole/l A B OF-Ach{EB 2R L7z
(38 5 X).

7T = O VR OF-5-HT (e
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RERCHEOMEICH T DR
D0, w-7 2 @RI Ey»ic
WREROMEETEZET 20000, £
oHc GABA o iuERETIER S &R,
BB T 57 & 73 & R F IO
»oo-7 2 JBomERTERERET 5N
Fobh b, L, GABA OFUEKF TR = A
F ARSI D O MUERE TR 2R 310,
Fhik, GABA, GABA-ZF = ATV,
T 2B TuVBAFANATIN, ETT
= VEEE, -7 T =D VEE, -V T =P
VEEEE A F L = 47 o M FERE TR 2 Fhi
L.
7T = VR Y v S VIRENFOHKRIC
RCREOMERFIRBEZ L L. € ofE
Az GABA iLL, B2 2. BB
kg YOI V0L T =2 VEHRIEFIR D

OMEMTFER &L 212 01/100 GABA.

XL SR S 1 B It o B I ERE T &
EUk. :

—F, FT =2 VEHRIZEE O R ik O ER
wRVEB R L. —F GABA @I—iEtEOM
WEHPEL & 7 A B TR OMERER A AT
P =2 T = 0 VERBR TR S D E IERET
BEURP -, —H, 77T = VB AT

Ao AT A DR IERE R R L

7, GABA-AF L= AT EVIEEE 5.
—FF, T 2/ B 7m VBT EMERTIER
BED LN o 72d, =T 2/ 7 r VR
FArmAFT AR ERTEREZ LY L

e PELARD L, ZofERRr-77 = VERR

Fig. 6.

Comparison of the anti-5-HT actions of GABA, N-
methyl-GABA (M-G), GABA-methylester (G-ME), N-
methyl- GABA ~ methylester (M~G-ME), N-methyl-
GABA-butylester (M-G-BE), GABA-choline (G-Ch),
guanidinoacetic acid, 7-guanidinobutyric acid and 7-
guanidinobutyryl-methylester on the guinea-pig ileum.
Guanidino-derivatives were added in 1073 n.ole/l and
others were added in 1074 mole/l. The second arrow
indicates addition of 5-hydroxy-tryptamine (5-HT,
0.05 pg/ml). In a and k. 5-HT alone; was added.

AT AT VLD L REEID 5 7o

7 Mk GABA, GABA-2F V=T,
7T = vkER, -2 T = O VR, -7 T =
O VEEE X v = AT L O IUERE T ER O M
%, B8z GABA-AF L= ATV, &7 3
JnTFu VBRI AT, -2 T =2 vEE
A= AT L OMERTFEREFRI LS
DTHDH. ,

GABA % U' GABA © = # 5 VRO MLERT
VERDBRALIBCR TrR Y OBEDD 23E
BiEsh T 2190, fIHGABA Bl
RCRIERETERZE S Lid LEnERTE
MERFo-/ERERT. L GABA-2T A=
»7 A OIEETFEREEOSEIE GABA
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Fig. 7.

Effects of GABA, GABA-methylester, guanidinoacetic acid, r—guanidinobhtyric acid and 7-guanidinobutyryl-
methylester on blood pressure and respiration of a rabbit (2.4 kg) under urethane anesthesia.

o
\

Methy GABA-ME €-A
MAlae o . .

Fig. 8.
Comparison between the effects of ¢—aminocapronyl-
methylester, GABA~methylester and r-guanidincbutyryl-
methylester on blood pressure and respiration of a rabbit
(1.9 kg) under urethane anesthesia. Each compound was
applied intravenously 10 mg per animal.

L VETH 5.

Hukd 28I, BoRtrsr7=2v
BEfR o mEMET/EM I GABA X v 2268
Thote. L, 1-77 =2 VEEEELIRE
THEIVMEMTEECE. —F, -7
T=P VR AFAZ AT AREELD G
EHPICHRCINEM T2 £ U 7. GABA-
AFNEAFNE =TT =2 VEEER A
N AT VOEBOZBRIFRICRIT 3
B TRP - . TOMO A CEER
OEEIC R JRETH - 72 (88 9 X)),

RERVOEOXBEEICHST 5/EH
FKREOHEOKMEE O Direct corti-
cal response & Transcallosal response
RT3 w-aminoacids B U8 # o Hask
& Guanidino-ZBEAROVEM % L, #
AUr.

GABA & 7'7 = vz, Direct
cortical response ® Initial negative spike
O], Secondary negative wave @
BEOHBLAEL:. HREZERsE
723581 ik, Initial negative spike (358
BIHERL, ZoRDCBEERD b b
Niz. T OBMERICY 5 < 0 LREER
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T, JAEE 10-13 cps O RE T BB LD OEEX 517 5. ZOBHEICHEVTY <D
7. 810K, 77 = 2 vEEER © Direct cortical LRz, - oBE®RFERRIIR

response {2543 A/EA & RT . bR L v SEHREL, BHEFE S
GABA R U7 7 = £ vEiER © Transcallosal CEBEWLDTHoTz. —F, T I BT8R
response [ 3 B4 X, FEEEME OPH, B2, r-2" 7 = ¥ vHER i3 Direct cortical response

B B i3 Bk o YAl A W BRI R & @ Initial negative spike i3 % V/ERA L B

Fig. 9.
Effects of N-methyl-GABA-methylester (A), 7-guanidinobutyryl-methylester (B), guanidinoacetic acid
(C) and r-guanidinobutyric acid (D) on blood pressure and respiration of a cat (2.2 kg) under urethane
anesthesia. Each compound was administered 10 mg per animal.

Fig. 10. .
Series of oscillographic records of direct cortical potential produced by single shock applied to cortical
surface of post sigmoidal gyrus of cat under pentobarbital anesthesia. Numerals on the left side of each
record indicate concentrations of guanidinoacetic acid in percentage and those on the right side time in
minute after application. Upper tracings of individual records are recorded by slower sweep and lower
{racings by faster sweep.
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T, Secondary negative wave #EERIJICHER

U7z, F7=, Transcallosal response 23§ LT
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T %2 &k, Crayfish @ Stretch receptor cell
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Fig.11..
Effect of 7-guanidinobutyryl-methylester on the direct
cortical response (the left columm) and the transcallosal
response (the right column) of a cat,
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Effects of changes in salt concentration and in osmotic pressure of the
surrounding fluid upon the muscle tone of the isolated toad lung

612.215.3:612. 014. 462/3

(Takaunasui-Kunio) *

=/ N

The éhange in the smooth muscle tone of the lung caused by changes in salt content
and in osmotic pressure of surrounding fluid were studled in the isolated lung preparation
of Japanese toads.

In winter the increase in NaCl content caused a fall in pulmonary muscular tone. But,
in summer the muscular tone fell only when the NaCl-increase was small (to about 2x ),
and the tone rose with the further increase in NaCl content. The decrease in NaCl content
caused always a rise in muscular tone.

The effect of the increase in osmotic pressure was considered as to be essentially in
the fall in muscle tone. But, under the existence of NaCl, the osmotic pressure increase
seemed to act as if the NaCl content increased. The decrease in osmotic pressure showed
the reverse effect.

The increase in KCl concentration caused a rise in tone which was larger in summer
and smaller in winter. This effect was almost symmetrically reverse with that of NaCl-
increase. The effect of KCl-decrease could not be clearly detected.

The development of the automatic pulmonary contraction and the maintenance of ACh—
sensitivity seems to require a definite range of the external fluid composition. This range
may show a seasonal variation which relates to the seasonal variation of the body fluid
composition of the animal.
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Fig. 1.
Experimental arrangement. M : Mariotte’s bottle,
R : Reservor for the test solution, V:Bath for the
preparation, W : Weight for the stretch of prepara-
tion, T : Kymograph.
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Fig. 2.

‘Changes in pulmonary muscle tone with increase
“n osmotic pressure of the bath fluid under various
concentration of NaCl. Open circle (O) indicates
the tone in summer, and closed circle (@) in winter.
Thinner solid and broken lines in A and C indicate
the height of spontaneous contractions in summer
and in winter, respectively.
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Changes in pulmonary muscle tone with increase (A) and

& B T ST B B A R o 8RR
DEPMTE - THEEEZSTBE 0D
I<mmbh-EHEZO—~EmERL T3

decrease {B) in NaCl-concentration of Ringer solution. The
osmotic pressure varies with the NaCl-concentration. Open
circles indicate the tone in summer, and closed circle in winter.

Thinner solid and broken lines indicate the height of spontaneous.

bOEwvz L.

contraction in summer and in winter, respectively.
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DA ORI —BICR- g E, 7
FoBRNC X - TBBEE2 EFTv
o T2 & EOBIERMFLIT B v T, B#ENaCl
BECRT ABBEREEMEELA LA UEHEE
7L (Fig. 2, A-D), oo NaCl s
U R BRIR N O 7372 18 B AR 23S @SB ATIC hic ks
BT 5T & k. LAs, BB Tk
BT 203 E MR A b T, fu
NaClIBEE < #1F iisto ZMMH: 0 284628 NaCl
BEOETIC >N TED b OITELL L 7= BUEH:
DRERICE > Tl OB ABNS.

BB % NaCl I & » T LiF-8a o8k
%4k (Fig. 3, A, Fig. 4) EHiFLAHO 7 ¥ v
T X 2 BBEMIND & & & MR ERT
P, T ORENE L. EEBHEIE R ) BIE
OIS TR T 5. ACh U I B @

Changes in tone and spontaneous contractions with changes
in NaCl-concentration of Ringer solution.

fidx v NaCl, BRBEEOSHE RS X
5ThB.

T OBE L RIAIC X o T OB S SE D
DCEFEICTNR TR ZERb 5. exid b
BlCTh Tv iz & &1, % Ringer I TIX A
BEBE T & AT BT, NaCl & BBE
EWLT I LIk, TEEEIMNT 2 & &b
EBEESE - T 5.

C. BEERY (NaCl EEgl) O
(Fig. 3, B, Fig. 4)
BHEEYT T 5k KCl, CaCly #fmuk

Ringer W% L {VEH» U-gS/KER/INL T
W HEEEE ST, S0 r X EBBE NaClis
) oA, CTEIBREEML, ok
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BBBE 1/3-1/5 (A—0.1-—0.2°C) OBETH
5. ZhboBESLL AN TH 55, iz
FEWIKICE LEEicE, Bile & bIETT
HZARAHRORRETEB 5.

BENGEEBBEOWMDICHE S T/h s (s
D, TOHEERRERY, BEOKRKAKET
e 5. ACh B BEHE & 2 EERO
R 2RI, R TEREEBEORT ThES
D EBEMME D S, Zihi Corsten!P D v 5
WkALEIC Xk 5 ACh EZH:oBKEBERE S
L bEis .

AREICL BT, BLOBESSSO/ME
2, BlksEE .

—moEE ik KCl, CaCly # & 7 vZHEH
REFBMLU =2ATEOMICEFE L CEERD X
stz Tibb KCl, CaCl: oFd o
B ZOEROGHENTIRED SN 5 .

D. NaCl BER I OFE

Ringer #® NaCl #&iE7 F U CEMEL
<, BBEY T3 & Lic NaCl IBE &
b LIBAOBRIEOE ik, HFLCIHE (Fig. 3

Agp, 0.47

(cm

AA
B
c
D
02 4 s unw

Fig. 5.
Changes in pulmonary muscle tone with decrease
in NaCl-concentration under various osmotic con-
ditions. Open circles indicate the tone in summer,
and closed circles in winter.

B) OBFBEEL L LIH-» 2L & L ZEEED
BaEds o, AEBEOME, ACh IBGHE OGS
NAhohsd., ZOoEEREICE VT NaCl,
BREEELICHE-> 2HBEI DR/ EL, AT
BoTRIEFEHEL .

BBEEr A CAOEI—EIZE - T NaCl
BErRLsERBa0RERLE Fig 5
FT. AT RY AREELO BT EBEREC
BOwTEEALEELRWY (A, B), EcBv
TREBENE L m3lcoh T, Nall BEO
HBNE-E 2 A0REXEL 2D (C, D),
MBS OFETY b b oz X o RBI
B5. CRNEELBCTOARD DNEEERE
Eiz X 5%k LA (Fig. 3, A) OfERTH 5.

Pk, A-D @B ETXToEE (CHE
CRIHEAKBMOFELRT) KB v T

KCl, CaCl: o{RfEixfEi# Ringer | ORE

(cm)

5 Agp. ) 10
R 1
Fig. 6.

Changes in pulmonary muscle tone with increase:
in KCl-concentration. In A, KCl was substituted
for equimolecular NaCl, and consequently the
osmotic pressure was unchanged, but NaCl decre-
ased with KCl-increase. In B, KCl was added
without any substitution to Ringer solution, and.
consequently NaCl-concentration was unchanged,
but the osmotic pressure increased with KCl—
increase. Open circles indicate the tone in summer,
and ciosed circles in winter. Thinner solid and
broken lines indicate the height of spontaneous
contractions in summer and in winter, respectively.
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EE B T, a
E. KCLEE IO &2 (Fig.
6, A, B)

Ringer ¥ ® NaCl # KCl©
BH LT &, KCl ¥R 5-8
BN E TEIF R EE B 0 2 b
D, #hxv KClEERES
EEBIETLRUD 2R ER
RIVTFRBZ 23w, ET
B CHBE CRE0E LB
DBHroh D (Fig. 6, A)

f2#: Ringer 3K NaCl %%
BTz L, KCl2IEM L =54 0 BRiEL
DR (Fig. 6, B) % k3o NaCl # KCl &
HUEHEOL O (Fig. 6,A) & X LT v 5.
T, B TR bR TE P oK
EVZ s, BIUKITE W TIREED DM E
BERUTICETEID Y 22 &nBE, Twa. L
2L, wTRoEEL KCIEE 0.5% UTFic
B BEGROZ i NaCl RN & 2 B9E
DEGEBERINTH 5 2 L3RR b 5 .
Fig. 6 © ArBro®xEI, figcb vyl
NaCl WA & 2 BB RATRSBMNAL, BHF
KRV TEBBELEIC & 2 SRBRehe 54
ALTeBZERFEKNER T VBLDTHA
9.

HEBE I, KCLEIND Y 2-4 % % © 130
HBRERY, o, ZRICH -, THERbT
PN EL BB 25, Fhl ko KCl
WP X o TR LSBT 5. = L
T, BEIBRE I ESE O B SHENE TN B,
KCI M X % BURESFERE o BT fisRs’ o<
TbwTHELL, #ifich s (Fig 7).

ACh fEir KCl 3% EH & & bic/ha ]
Y, BEPGEOMET 2L D D0
ETHET 5.

F. CaCLog®
Ringer #® NaCl # CaCl, B3 % & &,
& B vid Ringer #Riz CaCly 5N L T < &
S, EOBEIDE VL meBE (0.29%L
), HiF <3 v i NaCl drc 2 B o i

AP

K Clis CONTROL

c d e 1
AP [
S VUMY
[—
Smin.
0.08 0.12 0.16 040 083
Fig. 7. '

Changes in tone and spentaneous contractions of the pulmonary
muscle with increase in KCl-concentration in bath solution. The
osmotic pressure increased with KCl-increase.

(cm)
81
61 KGt
41 -
i R
I (vt
21 id o e
: . e NaCt
0 R e
.“‘~4.’.+’A4,‘- o NaCl
Z -4
4]
0 5 1.0 % Kel
) 10 15 % NaCl
Fig. 8.

A curve obtained by subtraction of the curve in
Fig. 2, A and in Fig. 6, B from that in Fig. 3, A.
The curves may be considered as indicators sugges-
ting the tone change in response to NaCl-increase
alone (thick curves) and that to KCl-increase alone
(thin curves) in summer () and in winter (@).

MEIF L, BFeB v TRBEED LRIk
SEGEOMET 2T 5. CaCls I INIC X 3
NaCl 2, »3v3BBRESDL hvisdic
EZO XD ElER - 5.

G. Ffiz
HRLAFL TR T 2RISR OEMIc X 5
BOEBEOERAI EFROKLHE IR TR N 12
B, TROEBULT—HICVZDZ EFKROD
L ThHE. Thbb, LFEICL AT
WL ORBE R D, Z 0FEfi%E, & iz,
NaCl s 2 v iZBBEREMOKEIZ BT
FLVD, ZOBEGOXOEREOMERE
OHBO XAV E o s b0EEzr 52
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EMTED.

ACh EEMOFTEEII OV T, LILES
Bt & vwbhbiv Ty 331018, FFEOEHET
BRARERZIRG. L L, KRB TRER
DEICL BRTREL, WEiBEEy. B
1 o AR ENBHE O BUREHARIC b Ao @R 2S5 0
LS.

. = =®

Carlson and Luckhardt? 25 223 B
O HBPAEIEMERREOKECH I L EDOH
CHhbN B ER T %528, Brecht®® 5, +
B, /KDY @hrzlb s viEeF oo
fiti © BB 3 RN & 556 O ML T RET
Uiegaici iz < &, &M@ Ringer %
FRALELECHRSTVERST5. 2L T,
7 =i T 5 Ringer K 0 FEEBEME NS x
ENTe 390, ZoEHROHMNIX, U
ARz X 5, HENEOFEBREIH T 23
FRHBT - Licdh o7, LT, Ringer %D
HREBLSED LI L - T, BENELH
sz enTERy, 2, HiFckZ3
BRI X 5 2 kil cid vz, 7
EFa Y YT B0 RZEOELE B
EBREOMELEINLT LT LAV &R E
B, 7.

A 2 € 244 4 Y OBEINNEOR
ERRIC—FBNLREERE2DL > T2 LiEw
5F Thisv. EEBIIOVWTL, BIHEEW
e K BEiC, BEEME RN
O Na EECEEBLTHE I, $REASK
ROBAKIHILEEN BRI ST 8D
HN Ty 301018, —FRIEHh TR, #
BEHCE LSk Ly e bbb Te
B,z CHEFRFIUTIC, MEEREORMA
O EBRHCR T 2 BB O v TOERNER
DFBIC OV THEBEL ThHIZ.

BT % Ringer WiciET & —iRICE L
VERBEVEE A Sk - T8 135 < » 6 Ringer B
Ed B i Ringer s L Tao T 5.
& F =0 Fiscie <, Ringer i
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BLiY, TATERLE VT & FEE R
BT, CORMRERSIRINED 4 & VERIES
OMBE 5 2z itk 3eELBNDH, —B
B R ORROBEAN OBEOo Rk
TRINELERLETZERTE -T2,
R OBBEY 7 FYBIRINC X - THE» T
vk, ETRRER-BETL, #rx-T
W ERTH, ATRREOLEFIALNIR
(Fig. 2, A). ZoBEEixBHEE % NaCl Ik
lic k- TE 3 & BICHEFC x5 (Fig. 3, A).
Fig. 3, A & Fig. 2, A B p&HE0ERIT
NaCl EE#MOERETHB. Lich, T, W
F 0% (Fig. 8 o) NaCl B oMn
OHBZOLOTHEAEVIZLTE, PED,
FOERAYRLTV3EBb 3. Thbb,
NaCl O#MEBEEZERTEE 528, TORE
PR B ez > (TEDIEREDS. T L
T, Fig. 2 %7 k5, BB 2BBEM
o B85 NaCl BEMMEL s T lit2h
TADZFIEPILTL Az ki, Btk s
BEREREMNC & 5 ZHRE0 BIEEicH L Tk
NaCl OfFENRNETCH B L ERET S, &
LTt NaCl oERIEFEONIEoE
FBEECTEbLTHORBERTORTHY, BE
EEcHT 32 BESAL 2 B EEETH
5. ZhboZly»bEHE, BBRERRICLE
b1 5 BRIRE M REN R BEIRE T Th Y, &
nt NaCl o fFZED b & T, NaCl EE0 k.
BrAgnRefesbTeEr e, o
T, NaCl ofFET 2580 BRE LA OME
L LT, *oEE ORI A o NaCl #&.
ELEORERER,Thbbh T 5.
Vogtl® (Iieiidh 5 v ILBERMC 2V
® 0/ NB RS © BRI o £ 2% NaCl #8550
IBb0EBmOTPTHBERITEE
i, O REEEFE A THEERRE . Vogti
Ebic, ZoBMBRE=aFVICE, THHlEH
25, BB NaCl #ino3h# i3 Auerbach.
EORBICE 2D TH B ERNT B, &
FxohicowTREERTE R V. NaCl 0F
L X 2850 EHiT Singh (b=
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P, Holman (&= » b OB S b A
Twv %75, Singh 1% NaCl #inic X 2 B
PBBERINC X % BRI BB ERINC X
S THRIEN 2 BTV 30 3H & 3K L
2. E£72, Holman 13 NaCl o BRIERINT15
BUEBELTHBLL WP LI LD B &9,
FHII2057 LI 3 Lo S T L BRIEOE F ISR
Wieh 572, Holman Iz X % &, feldic X 28
BE RFE NaCl & osdic BEBE T &k -9 &
WH Lz, NaCl £ 7 i BB oBE v
UHREEERIND & &I A b 5 BT & R
BHELONLENIm. L L, HroxE
LETEREN BT IVE R bR, Fh, T
3, ARV TR X > T L CEIR
HINE B X o mds 5 7223, Corstenl” A D H
VO CTEEMMNEA LD T3, b
Bl ERRERAREOEICLIZLDOTHA .

NaCl BEOETREEOMME T, =
NEA XL YVEICE L. NaCl L bl
FBEL~2Z L, BEIERNOBRERE L k3
(Fig. 3, B). ¥7abb, NaCl WAMRIER
WA ko Tt E S, G BBERN
O%E, T OBEEOFEOMIC R o NaCl
ERBREES L vy Ekomr s, BBE
KF 2 R © NaCl it & fresib T o
T kA 5.

KCl o LRIE 0.1-0.29 W Tidrn b
FHLUCEIROBME kT, IV B
BT 5 E T 5102,

& &2, NaCl #neimoieEz Fig. 3, A
O e Fig. 2, A ot & 0o=Eo s (Fig.
8 @ NaCl #hifft) 2 otz Ui=dn <, KCIHghn
B o R 2 KCl, BB & 2 B8R L
O ik (Fig. 6, B) LB EO & OB X %
Bk Ao i (Fig. 2, A) ~ 0% (Fig. 8 ©
KCl #i#g) »oifzcs se35&, KCLHI
O BRI TREE TR Y, NaCl i

<

DL BOBBELHEN S 5 v XHHRCTH Y

Fig. 8), NaCl JRpEimsd> & FMrm ©d 5. Fig.

8 1R <, KCl, NaCl o Zhil o s #rh
T OO FRECHET slkic 2w TR

NEOTERLT, ZhLOEMEZTOL DI
DNWTALNDE S Z EOBEBEHL» TR
w25, NaCl 2hE & KCIshig & 23, Lieh <,
BRI 5 BRE Ok & & i BRI
NI Th 5 &k, i, KClHEn
TR BREIEEMO MR OB, NaCl b e
o 1B L BBEEINE S B TES
DX, FiF T NaCl WP oEr, ##Foc
REBELAOWMENE R > T B b L Ex
5.

BB 1 bR o T T o HEREE 0 25 kic
I 2EREBMOBK A D 5 v 3 BNEED 3
VI FRICE BEICB W ONET 5. BIAR
DEE D L) D 70~ HE T, T T O )
EHTHAT2 X 5o, BEIBGE 72 Usic B
REBBICEEL TS, UL L, BRIEOHK
o3BG % 2 2 RIEEEE 08 kic k
DEOREME, ZoBm, BEOMAICr» b
LTEBNELFESER . 20 L X OE
BT, FLUCIMREBE OB bbb b
WHHETH 205, BOE LW EELERT S
LOTER. LTASE, BEEE I,
HWRPHREEOACERL T30 TEAVE
Wz k5.

0.2% o KCl BEKETABNE ZHD T
WRHREE (K9 4/min) o H @B Mo 48F T
WLTALNLARVERELLDTH IR, 0K
RiC 2w TRBEDE ZARBEE VWb E 5 %18
A

Corsten!”, Brecht'®ix, [figg» ACh g5z
FAMR O IARE OZIC X » TR & A & HE
ENIERRT 5. Fg O CIEREN 2
3" ACh B BIR O & Tk X <,
e EI/hESWENES 5. LT, BRiED
e & X TR oo THEERE A bR D
TEWDL L, ETE, BEESIEEALER
BNTHE oA D BNEZ b d D, R
BT 20 X 57 ACh BEgiE 028 (id
MBS OZALIC X 5 BIRE O 5 & /b
OHEOEFICB W TOAED b, ThX ViR
AR I BV TIEED b hvk v, fEkoME
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wAabh b ACh Bz oZ:fizEx, Bloin
{, FA—MBRoBERI B - ORT G ORIR
BEMICL . TS 2T, FOXRERELT
WHI L EHESED.

4 134 Ringer T < i B BIBE 2 7
SR CEANRSZ VS, ZofERICE W T HNalCl
HHECEBBEERLESEH I LILE ST, B
BEELrFRETZ LB TED L, EER
IA%E Ringer W TiE & A EEICBEIBEY
AU, MEROBEE (b 5k NaCl) Z#n
EEBHZ LI, THRERI B2 L, MKE
TR BEEERFEH ML THHR LI v
&9, Ei, MAEROMKMEREFHEE L
BT EREEBELIAEDE, EETEbhb
O 7 fm#E Ringer 3K O MR ALK & VK
TBEETHh D, XA TREEEIOENL - dicH
EDGHE o HBSAR IC Mz S L U e o Tk i de
A5 0. BENHE O HIASE, MEoREE &
UrhboEfizgrlicBlTscn £ T 0K
102020204 % 50 B D T b b BRI AR
HOEMGM, AT ioMEART 0%,
Ringer WoOMBRO#EIC L ESLL O TH A
9.

V. # E ]

MEEEsE o NaCl, KCl, BBE0ZE LI X
%t % g = AGERI O B 0B i A~

NaCl EE#MnT A& il gic BRIBE T 23k
T, BB T2EUEOBETEP X » T
BRED LR #3773, NaCl P iRiEo LA
[ i

BREOLHOAROEREZERETCS 5
LEbh A, NaCl ofFEOSL & Tk, +h
DBEI LIz 0 LAOBREZRDLT L0 LEL
bhs. BEEETOMRECOWTE, £20k
AOWMREEEENOZ &N vz 5.

KCl ¥z &g o ki 3k 3. ZhizNaCl
HINOME L GRINTH 5. oD oshE
IOERTCEAAREATH .

B EBGE 0FR s X 0 ACh szt o#iic
W, SRR S 2EFRICH B ERBETH

v, = OEFREY OERE O MR OZFEME L
B L CEHMN BB 2 RT 00 X HILBb
na.
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FF#E) £ E 855 (Ribosome) 5 S U0 ) K.

ROTOBETHHESHR

612.014.2

E1#H) HERVAZEZEARNTOEFERBTORE

Electron microscopic observations of the ribonucleoprotein particles
(ribosomes) isolated from liver cell and of their RNA component.
1. An electron microscopic study on the ribonucleoprotein
particles of liver cells

WKk ¥ T

(Smimizu-Hideko) *

Ribonucleoprotein particies (ribosomes) were prepared by Hall and Doty’s method from

calf liver and observed electron microscopically.

1. The isolated ribosomes contained 35-40% of RNA and were almost homogeneous

in an electrophoretic field.

2. Rat liver cell or isolated ribosomes were fixed with OsOy, embedded in methacrylate
and ultrathin sectioned to be observed by an electron microscope. They were spherical
molecules, 70-150 A in diameter, and had a light core and dense ring around it. Molecular
structure of the ribosomes was discussed in relation with such electron microscopic findings.

3. The sprayed and shadowed ribosomes were also spherical and their average diameter
was about 210 A. Sometimes oval particles (350—400A in length) were observed which
probably correspond to the 110-120 s component (dimer) of the ribosomes.

L. & ]

FEBIa Y A mAkrT, 7B ribosome
1219544 Petermann 51 I X » CHHMIEESRE
OB b NICBRIKEIDHT & % OFALS
FE SN, 1955851 7 » T, Littlefield 52
X, EABErR v, Z oRTREETSC
LIRS L. ARpcEER CU-T 2 JBRO
ribosome x OERAREIPIEHICRE VB EEE
L, BREEAR, LT FFRceO&E
B oFo kTt TChHAr5 TR LE.
Z O IX Zamecnik —J& 513 U » L OLH5E
Hic k- TEMNMT O, SHEAEEAROH
R@RELC 31) 5 ribosome OEEM: 5 H Kk
e,

—J% Palade s EHYAEEZEY, K
ORI C OV CRHEREIEE 1T v, FTEE

* B A

Dept. of Physiol,, Kyoto Univ. School of Med.

(PRFN3642 A 7 B3R

endoplasmic reticulum # % i intracytoplas-
mic double membrane LD AT THITH 578
PRI 2 R0 L, e oh oy L I
B& L C 100-200 A 0 electron dense 73§54z 23 FF
ET BT L), ZORTHIEROrERN:
LRITT B & & A L=, Palade, Siekevitz®
mb I EMR, MEBY ik RNase, trypsin 7
EOBEREBEEEZ T, TOoRT T b b,
Palade granule 73, Y R &L BEEHE» bHR A
b, Bl REEERT T2 & 2HLPI
L. 4H Z ofrFik ribosome &FEEh, B
Yl o e &3, TR, W8, vA4 v a
LA AAAET 2/ TR MT©b
HENEHLIELNTES.

Ribosome 0473 F&, H—ik, = OfMoPYEEL
BEHYHENIC o v Tk Schachmann® & 5 i,
Petermann DISRW 7z ) SR OWFEEH D, Bk
BB TL—HOPRAHEE LN T 5.

L% U'E b EFHESE I BE03 Littlefield 52
OO, LBEOMED, T ot 2-30
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FE, HBEEESD . EbUBAECR
J BEFE L, ribosome @47kl Littlefield &
OFEE v, LFERT o Ly v Crsha-
dowing XAV HNR T B0, BEE
Mz s BBEceEbhTeb. £ 2 CTHEHIZ
ribosome @43kl Doty & 0D 2R L
THv, &EF Hall 5910 ¢ k 5 TERED
iz Bz sy, ribosome &2 TETIEM
BNBEEZT- O THET 5.

I.®= 8 77 &

1. REREW

A 3-7 HARIE O i 4 O TR & v 7.
FEI 2k o B AE b I I, ESH 1ecm
O ERL, FIA4T4 A TABICERE L
W, —30°C witfr, EAERNC 4#C TRIEL
TR, G A R 2-3 FEREIAIC A
wio.

2. Ribosome ODHEE

Ribosome ® 53t i 13563k Littlefield o 52
PRV TIRER, Ao sz ribosome
Wdh Y I degradation 2356 2 Y, OFE
DETFTHRAEDBNZ LRIV, 2 THANE
Doty 59 ohkEk&aLPEE L THviz.

S-S FFIE 200 g 2 #0E0 L, 360 mé o 0.25 47 )ii;
$4 % %, Waring blendor 11z T homogenize
(45518, BJifE »1/2-3/4). Yk Chomogenate
% 14,000 g 1047REC, TRiE&RBERL (ARH
BBEROEER). REE &b 79,0008 T
12043 Bt (HS7 40 p 43 HE AL O R),
NV PEED, IuY—~nGEET S, 3
7wy e~ 808 R, K9 300ml OFEEIKCEL
# (Waring blender T{& Rz ¢HHE), Zh
iz 0.5 N NH,OH %@ xinz, pH#% 80 &7
3. F» Na deoxycholate (2 / 7 7 — 7 V&
WAER) %, 0.5% Tl B8R, 0.01H v U =
FRMER (pH 8.0) WIEL TR, ThE#940 ml
iz s. Lo 8L, &< 79,000g T 180
S, EEEEPICEy P OHRE, Il
#¥ ribosome & UCHEBL L7z, 8%z o
ribosome % 0.02 # K HPO,~KH,PO,, pH 7.0

DORBERI & 5 L, 10,000 g 203 ey, BWE
#¥E#L ribosome & U CHW .

P bkoa#feir 5°C UToEE T, @b
BAEDAME AT 440.2°C OfEREIRR 24 F
L.

3. b9

FEEL ribosome VB ® 1ml 1@ 1IN
BR1ml RNz, 10-20 REG, Phil% 05N
HEFRR T 2 W@ LRV Bl owTiEE
Littlefield 52 o FkiciEv, RNA B X U%
BEOOH &5 72,

fEL RNA i Hir EPU-2A B9t ©
260 mp BT HRPLEEIE L, RNA oWt
% 34.2/mgemiecm & UTIEEREEL
7z,

HHEEE X Lowry b2 ki # L, Folin
RETEBRE 2T, 750me BT 3%)E
B ERE L. BEEOEEICE ribosome
DEEET O—5EH % acetone & ether Tk
{Tev, 110°C, 5 FSRAEMEt:, BRE & 21
AU TR U e B v e

4. YEB LBNME :

247 5 72 D3R QEEE IR IR B . B
TIHT B OARA T 187 5 T2

5. Ribosome OBELIRGOHRE

B9 » TN % 1% 0s0,4 (0.25M sucrose
% &1 aceto-veronal SEEWMHEM) <R, %
LI, 25727 ) Millgcas, BiEwmA
%V U, 4% Palade granule, EJJ, ribosome
DEFERD b 2EF T DV THIEE T 2.

B U 7= ribosome & %\ i 7 o HrEEAER
2 & 5% ribosome & EBEOILIEE L B 2
L L TRV Yy T2 20% % T1%0s0,
CHEE, AERENT R L. 38 b
AELT, BRI Zn b2, HEVIEHAEK
BTt JUM-5 W& Lz

6. Ribosome OHEBRHFEHC L DHEE
1)

A EWE D TREMNEERRERE L THED
#En - Hall 0 FEO0 L BB L Tl 7.
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45 ribosome 1% 0.002-0.005% T 7% BERIC
pH 7.0 OZE TR L. R E L TR
FMTH Y, Lo bEEs I pHEOEEO

Qwﬁ%T/%/%@T/%/@A%@K(
1) % 19 @e L L TR 7z, ribosome ©OFRE
ik pH o4 F vEREOFENRE © RS
ﬂ%ﬁ,ﬁ%%ﬁ%%@wf%,%ifﬁﬁz
—SBICAR & 72 % F R R R P v NG )
Rech HH b, SlElid, ifé?ﬁd&;g# = DT D
BRI T imd - 7.

LIS U, SEEER 880 A @ Dow latex
(polystyrene latex) % 0.001% FEEEIC 72 BHEEIC
JEA L, internal standard & U7z.

sAETe OFETR L 72 ribosome {EBREE© BEY T,
10,000 g 30-604 fEVELEE 0y, 1/100420 0. 1%
polystyrene latex # Mz, X <IRE LIE—ITT
Hew L TRz,

Spraying 1% vaponefrin v, 915
FEQRETI2E TRER 21 o MHEMETEGHR

Spray Uik. + ol spraying OERICYA A
pAEEL, Tokl collodmn OB E Y

(O 505 collodion {EH), WEHIC £ - TIELALI:
microdroplet % 215 E»LM» Lie. -2 s
~ A4 PEETE L, 2ciERe L, EbIC
HSLEZesEsEs I LY, SRR .
Bl 0.3mm ¢ Pt-Pd (6:4) % 5:1 OofERDL
}oE, oI EAFM»G SI0 BEREL, Si0
B e . FOERT#, BCEEREE AN,
SEPIIIC EEhsE, mesh 103 v, WEILIZ.
7 Hall ©E#E0O Gix, <4 B %collodion
©coat ¥ 5 = kin <, TEE spraying I,
Pt %554 Si0 HHEET - T 508, Z0OHE

Fig. 1.
Electrophoretic patterns of the ribosome solution. The upper
and the lower pattern represents ascending and descending
boundary respectively.
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CIREASE O~ 4 BE» b OLUEE Rk L
L7, f5 SIO of% Vi carbon EEHEMT S

LRETEEETH B, FHETRBVTELR
Y.

1. ETEMBNEE

=PRSS By HU-10 A By, EEEE
22 10,000-20,000 & CH L. P EH—

HEEDLSHOEEETHE T -6 BHEEL,
O S EAEMICE - E Bbh 2 BEIC
O\"T@F’E‘T%ﬂﬂ iz

. RBEHERVUEER

A. Ribosome OEHERUYIB{LFRIEE

Ribosome ® RNA &ixdhlifilic X - <%
B OISENIELY b LTz A5, I 35-40%  RNA
%i&%bﬁ

# 1 Mz = o ribosome OF SR UAEIN &
T, ESEICITEERE—T &6#,%&
B o)xjg:g‘gjj)}z@/j\é VRS (Petermann 50T
S35 1) o component 3) OFF
5. Ao CCI B 5 BENE
bR, FEEM G A —9.4m0.8 B U —8.2%
0.9x10°cm? e sec”! e volt™! ThHh » 7.

fEERL OF A TEFELO AT EIT > TR Rw
7%, Doty 58 & @EEEoREEEE Hv,
WBELCER Lo T, 2o ribosomed 70-
80s MO EEwoETAb0LBbNS.

B. Ribosome ORBBEYEEG

SR 0Ty FIFHIEREN 2 BE L, 20
M5, e Palade SHlroSHEw b 5L
DIC T 21T 5 72

"ﬁ 2 Miic = o 1z 77, Al iZendoplasmic
reticulum 2 FRiIC Uiz b

o LEbiL, Lo Palade Sl i &
L 5. b o, Palade® b
BCEELGY OREE b K H S 2

W, b
7{%7)3%@ HH jl/

ribosome Th s EFEz Hi1ad. BiE
FEEB-HETE T, B BERR, 5w

1 cluster SRS DLEDS.
23 i k58 ribosome XV vy b
OIBEE A BERT. ZOBEOBT
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BHSEOFRL, 42 Re 2ERET,
S o EMB-ERROSFERD 5.
B2, B3I b, HFOERIZT0-
150 A Offic & 5 b ORL. = O
&, ROBRZEHAEERTCBONETEX
DL/hE R, ZhiBEYAETIE,
KPP OETEIC S 3 &, I L Y L/
CFHUS W AR D 2026 TH 5 5
5. AP O THEBOF Chviie
W REITERIC X - TR xOBER LY
L5%. HULOKE » &, ribosome
PR TFIciE <, BRE 8131504 &
BRDURECEELS S - & 3R
L5 5.

Fig. 2.

Electron micrograph of a normal rat liver cell. Note that

in the matrix there are numerous ribonucleoprotein

ARICEE T X EE5E ribosome D)
S, RRBRHBL T CRL, A
FFAH electron dense TH 5 b OB
WILTHSS. HROEBWE ORI
electron dense 7B OIE & 1ZIEZE Ly,

Paladeffitiin = 0 R 2RI &
D TEHEBICHEH LY BiEf L& o5
TdH BN, AL THHEEL 2 ribosome i
2 Th, RERBOEEIEESH
k.

P ko ring structure 0f@FIZIEE I

REECdH 50, ROERTEEMENEZ &
Th5.

1) ring structure 7 % F & 2L 70
artefact Tb HFREME. ZhRBEFRH O
Pz ) v ouiic k5 T, B—m Mk
PR TL, EREOAED» 2L X 5 T ring
structure - % & v 5 5.

2) ring structure AR X % artefact
» HTRRME. OsOs FERiC X 2BHEHA-GIc 13
Os BHHOBFHREGELEOFLENT R VAL v
bOLIEEE BN S, 4 004 BERKE DT
RETORFEL, T ONBIEBA LB
LRETHIE, O0sO; TREESH7 ribosome
OBEI 313 ring stracture #5712 &g 7

=z

D .

3) BRI ribosome 0 D, EpEoN

particles.

Fig. 3.
Electron micrograph of the purified ribonucleoprotein
particles.

iEEE B o’j’s Y, £07/=»ic ring structure
PRI =D TEEEYR 5B .

BIEE TR AMMEEOHIE L T v 3 BEH
H, Bz tobacco mosaic virus¥), turnip
yellow mosaic virus’®, T, phagel® 7z & pw
AV ABER AN S BRA DT 0 R b
- T, BHEPINEE AL T 28 masked
typeDFEER & L CHEAET 5. X chromosome
© DNA-protein {2 T% RisPiz X 5 TH
FROMEEREN T3, Lpslc ribosome
Cow THAEE TICE AT 2 Nz iRl



te LAMT, MWD O RNA RoTFERECHE
¥ AL 5icEphs. HE RNase It X T
% ZbhF, L RNase WBERHD & Hic
RT3 RNA S8l L BEAET 5. 8- THE
‘D& =%, ribosome i3 subunit A% - T,

DFERCAET S ) FEEATT L, cored
o TV AHBEADTEOBEAR TRV P LS
% bh, Siekevitz 59 %, RNA OfFEkER

CRE L ONRD B ERIBECHBEELT

%%, ribosome O N EEE O R B R R
ISR ORAEIC D 5
WU LOMELBE®E U T, 3k Huxley,

Fig. 4.

Electron micrograph of the sprayed and shadowed

ribonucleoproein particles ([ ).

Fig. 5.
Electron micrograph of the sprayed and shadowed
ribonucleoprotein particles (] ).
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Zubay 5201% negative staining #fwvT,
" ribosome & 70s MFEABA T, 70s 1T 30s

2 50s ¢ subunit BBV, & Mg” BEET
12 70s 12 508, 30s DFIRAICHEEEL, X100s
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OFAETRMT S Z L EFRARETh 2. O
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FRCCERSILEVEZEL TS,
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OB EIEE, RBDDPERBIT LS
r & AHEEE S5 . ribosome  BERIEAT
FTohBdo L, 1) BEMESEkoEE
Eh % Palade %ﬁ%ﬁﬁiﬂii‘%’é& BT L,
2) WA OHT T OB ORI
BEDSHBEI A = & & S BEANT B,
Hall 59100 HHRIC#E L TT - RARKRT
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70-80s B LT b0 EEL bR
% . ¥ shadow OEE LA EN BT
FOE S RERO 10-15% Th oz,
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b EBND XY, DERHDH S VIR
M ODTFbEEEbh, ZOBRIT
DERE 350-400A wETE. Thb
LA CO 100-110 s R ICAEY
L, ribosome @ dimer Tiav 2 & HEE
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BEHRT B BT 4 U7 artefact TH B AEE
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Fig. 6.
Distribution of the particle diameter of the
ribonucleoprotein particles.
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ThY, WREKENIC@EE—Tb5.
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BFT, FOERE 70-150A b5 7. T
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MY X %@ F (Ribosome) 5 S UV Z20 Y R
EAOEIERENTE
H28) VABBRSOETEREORE

Electron microscopic observations of the ribonucleoprotein particles
(ribosomes) isolated from liver cell and of their RNA component.
. An electron microscopic study on the RNA component
of the ribonucleoprotein particles.

612.014. 2

% & % T (Smmizu-Hideko) *

Highly polymerized RNA was isolated from calf liver ribosomes or microsomes, and
their physicochemical and electron microscopic properties were observed.

1. This RNA was homogeneous in an electrophoretic field and its ascending and
descending mobilities in phosphate-saline buffer (pH 7.0, #=0.1) at 0°C were —14 and
—13x 1075 cm? - sec™! « volt™! respectively. _

2. The RNA was found to consist of two nearly homogeneous components having
sedimentation constants of 28s and 16s, and its intrinsic viscosity was 0.41g/cc. The
molecular weight calculated by the Scheraga-Mandekern equation was 1.2 and 0.6 %108
respectively.

3. The highly polymerized RNA was observed electronmicroscopically either as rod
like or spherical molecules. Average molecular dimension of the former was about 1000 x
40-50 A and about 30 A in heights, and the calculated molecular weight was therefore
1.2-1.3% 108, which is in considerably good agreement with the sedimentation-viscosity
molecular weight.

4. Heating to 85°C for 15 minutes resulted in the degradation of the highly polymerized
RNA. The RNA then has a sedimentation constant of about 8s and exhibits a single,
relatively narrow sedimentation peak. Electron micrograph shows that the RNA was
dissociated to smaller unit, about 200-400 A x 20 A.

|. #® B

ERES T OBTHMSNEREE, BT
$EoEReom ke, Shadowing Bk, negative
stainig 7 & OREMEEE ORI X D EEKE
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¥, b5 VRITIKIERE CLHIRESRE DD
2hHB.

DNA ZHERIE L 2 b Z ORI OER
Lo RERESTFD19TH 5 T, Hallp D2
ko TETFEMSECEEY bh: DNA T

* TSR A T B

Dept. of Physiol., Kyoto Univ, School of Med,
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DREE, Bid, HEEL, BEs, MEZOR
EPLHREENRBEE I —ETZLERY. UL
P LEDL, RNA ow T4 2 RNA %
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RNA @#fan<c, *o—8A0FEEAE
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B e iEAe LY R ERERCT-EL ribosomed U T
L, BREES RO FREEE TEERE
RERELTw5b0EEX bR TES . FED
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KoV TEFHEHSENBELTY, WMELL.

£5F Hall %0 Doty® % ribosome ® RNA
%7 ./ —~VECOEEL, 20 RNA ofF8&
BRI oA —F—cETsz e RELE. &
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HEEAROBERTT I /VBROEACESL T
W5 Dk, ribosome® RNAZESGTH 5 & Ex
BITREY, 2R E OREREEEZRT I3,
FEHICHR b 5B TH 5. FEK I FEITRIE
ribosome & % v iF microsome #» &3hH L 7=
RNA (cowT, WEBENAIGE & SFFT LT,
BTHEMSNERZT-0T, ZZHEL
Tz

1. REREM

HI[A1® & FIRE 4 FEIH & shEsF B 2 U2 A
7. '

2. 55F RNA %

1% 1& Gierer & U° Schramm @ 55 1o # 1,
7=/~ AERIC XY RNA R U 8L
7z ribosome 1%, 131 0.5% I 72 B4k 0.02 M
KH,PO,-KHPOMZHIHEIC & 72 LTl 2. =
DRI EER OKBIRI 7 = 7 — V&N,
WEHE By, £°C OKIRE M c304 RS
fhiE, 10,000 g CHI0DRECT 5. _EEOK
MEExy PTTEY, 727 —VHHICERD
0.02 M KH-PO,-K:HPO, pH 7.0 0#Z#5% % N
Z, b Y —EIREIMIE T2 . dHEE 4 b,
CHICKREFI T = 7 — Rz, 3-4 HIES .
COBERICEAEREEAEEPRD . 77
=/ = VEER T - 7 — R E R SR
UTHv.

WL Z oM E =—5AC 5-6 |7 & <k
V, BRI T - S~ EBRGTEE, BES Ak
WL, =—FrEKLELDSE. 20HBZOK
R E 2M i sicng, —EK 0°C i
TRE U e . ZERRICHTHE L 72 RNA % {658 38
LU, 2k 0.02 4 K-phosphate (pH 7.0) %
RNA BEMY1% ks fficing, 7w v
RED = FAF—~TEEL B KL, —BE 0°C
T, USRI U ORI Uiz, BHTNEYR
i3 14,000 g 300 FELLy, BFF%E RNA VA% &
LTHW.

P boalfein £°C o BERE T 2.
W% OBOFIE T, ribosome & CHESEFTH

i

7, microsome %fvTH, Bz RNA
DY E b bR wER b o T2,
% 2T, 42O BN T microsome % il
B LBE&e b 5.

L7 RNA 2 BISRETs 0 2o b 5
Rz 13 dry-ice aceton W CE&THIC BEE L o,
dry-ice HICHE L7z, @0 TF RNA ofEsc
AF = EA e 1 E OBESEIIEREC X -
TEEL YT R EEHEDEN, 22Tl
Mo PPN MHE 28 Ul ERE U TR
FTrttdi-.

3. LR

RNA oE#IE, @497 RNA # 0.02 3 K-
phosphate (pH 7.0) ic X Y #67, Hir EPU-2A
TSYESEEEHC X Y 260 me o WA EIE L,
RNA® = 05 31 2 WBUEKE 19.0/mg-.
mlecm® & U CEEEFFE L. .

TR EoEE R Lowry 59 ofitky v,
HiE R 750 mp OWIEFRE R M U 7.

4. YR LSS

BTSN v 7o RNA 3B A UKED
vk, RERERER, RIMBRRIEEIC XY, 2O
B, D57 oMb O WER RS & PR
7=

BEUKENOHT : RNA ¥ % pH 7.0, #=0.1
® phosphate-saline FEEEHICH L T —BHFE
Y, Hiz HTD-1 BEREEREEEZ AT
©°C CHWEIT - 7o, EKENERE O BRI
FRETEENE S Y » P Ay TR L, DEFE
BFEH L.

DT - KRR ERIEETRTTE © H
iz UCA-1 % v, 0.02 47 K-phosphate #
VL U TN R T o 1. BRSO RIS, IR
WafP UL — 7 —IRERESEEC XD
W, FE 150°C N COFTE T - 2.

FEIE © 250°C 12381 B KOG 100-120 F 0
Ostwald L EEF % v, 25220.01°C e iR
CHElE L.

SR . Har EPU-2A BG5S REEHc
X VIR A~ 2 PV E E Y, 3 10-85C
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WS o fE & Bl L, hyper-chromicity %
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spray L 7:-.
ET-PREE 1 BarHU-1088 % F v, through-
LEb

focus T, FoRMLIEELICE

Fig. 1.

Electrophoretic patterns of the highly polymerized RNA isolated
from the ribonucleoprotein particles. Photographs were taken

every ten minutes intervals.

(a) (b)

Fig. 2.

Sedimentation photographs of (a) the highly polymerized RNA
and (b) the heat treated RNA (85°C, 15 minutes).
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T, B, pH 7.0, #=0.1 ® phosphate-saline
fco 0°Cle B 2 BEIELE EAM, TREEMR
Tx—14FH O —13%x1075cm? » volt™! « sec™
Tho T, ZoEIEREESNLRNAOS
BEE -7 5
1. BEOMT
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B x 28s B 16s Th - 7z (85 3 NBH).
7 28s & 16s & o, &1E R OPLEHE

zw?ﬁﬁ@%bﬂ"&%% J= s, TORK
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DB T BOT, FORBERM O -
TEbke.
3. REEERIRE
EOT RNA 7 25°C CRFRRETH - T,

VB EEERME T35, 22 0CIRifrEEn
7= RNA g % 25°C [aififirk o> Ostwald ¥4
Rz 5o U, EHICKERELMIB L, Spe
cific viscosity Z Erflict L= » b L, ¥HEEN
ERMNET 2R TR o T o, FER 0 ik
L, —“ihE RNA O 0L 87 % specific
viscosity & U7z, MARLIEZRE < O ORNA
VSR % F ol L Tk &, %4 & ®Mspecific visco-

sity R TRE 0 IIMET 22, & 5 v i
Huggins 037,
’/CD: (ARG oo (1)
1 ()« ARG
Nsp ¢ Specific viscosity
C : RNA oyt
k' T RNA o&icix 04 &

2 HEME L7z . RNA OEa 0 i & 220
i Lve—3E Ry,

ETFRNA 5 Wiz ov T oSEHiER, 0.42g/
CCTH - T, ZOfEHIEDoty 54 2357-0.41g/cc
XA PEER L.

4. ANA o9Fa&

B2 RUC bR Lzl v, @05 RNA 34 <

308
20 p
10
o‘z of’{ ‘ %5 ﬂ‘& %
Fig. 3.

Sedimentation coefficient of highly polymerized

RNA.
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Fig. 6.
Electron micrograph of the highly polymerized RNA
(high Magnification |) shadowed with Pt-Pd at an
angle of 5:1. '
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Fig. 4.
The temperature dependence of the optical density of

Fig. 5.
Electron micrograph of the highly polymerized RNA
(low magnification) shadowed with Pt-Pd at an angle of
5:1.

Fig. 7.
Electron micrograph of the highly polymerized RNA
{high magnification [) shadowed with Pt-Pd at an
angle of 5:1.
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Distribution in length of the highly polymerized RNA.

Fig. 9.
Electron micrograph of the heat degraded RNA shadowed
with Pt-Pd at an angle of 5:1.
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Study on mechanism of acid production of urine in acidotic dog

612. 463

*

i RS ¥

(Funmoto-Mamoru)

Isotonic hydrochloric acid solution being infused intravenously into 30 normal, 10
adrenalectomized, and 10 DCA administered dogs, changes of acid-base balance in the
blood ‘and urine, especially urinary acidification, were observed and a mechanism of the
urinary acidification was investigated.

Results obtained are as follows :

1) Blood pH decreased gradually during the acid infusion, though changes of blood
pH were not smooth, fluctuating within th pH range of 0.1 or so. The fluctuation was
mainly due to increased respiratory function to keep the blood pH normal. A decrease of
blood pH at the end of acid infusion into normal dogs was about 0.05 unit of pH for
1 mEq/kg B. W. of acid load. This decrease of blood pH was greater in adrenalectomized
dogs than normal dogs, while it was smaller in dogs administered with DCA.

2) Urinary output of titratable acidity and ammonia increased after the acid infusion
and bore an inverse correlation with the blood pH. Acid urine formation was less remarkable
in adrenalectomized dogs, while it was manifested after the treatment with DCA.

3) Plasma sodium and bicarbonate ion concentrations were decreased gradually by
the acid infusion, while concentrations of potassium and chloride were apparently increased.
A positive correlation was found between plasma potassium concentration and urinary
titratable acidity. The gradient of this regression line is lower in adrenalectomized dogs
than that in normal dogs, while it is higher in dogs administered with DCA.

4) From these results, it is concluded that the mineral corticoid from the adrenal
glands plays an important rdle in acid urine formation, probably by promoting an ionic
exchange of H* with Na* through the cell membrane of the renal tubule. As acid urine
may be produced even without adrenal gland (though to lesser extent), another factor such
as an effect of K depletion from tubular cells or of increase of cellular hydrogen ion
concentration should be considered in association with the role of mineral corticoid.
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Fig. 1.
Anatomy of dog adrenal (left).
a:kidney, b:adrenal gland, c:suprarenal vein,
d:inferior caval vein, e:renal artery, f:aorta,
g : retroperitoneum, h:cut end of the Xl rib,
i:renal vein.
(Left adrenal gland is exposed by a manual
depression of the kidney toward pesterolateral
direction).
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Fig. 3.

Relationship between decrease of blood pH and acid load on normal,
adrenalectomized and DCA administered dogs.
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Fig. 7.

Influence of DCA on urinary & blood electrolytes of adrenalectomized.
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Fig. 8.

Effects of DCA on diurnal variation of excretion of urinary

electrolytes in dog.
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Fig. 9, A.
Correlation between blood pH and titratable acidity
in urine of the normal and adrenalectomized dog
during acid infusion.
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Fig. 9, B.
Correlation between plasma bicarbonate concent-
ration and urinary titratable acidity in normal
and adrenalectomized dog during acid infusion.

AR A R ER TR T 3840
EEIC B S M3 % 1T 5 29(Berliner).

EF L ERMEIR A2 MR O TR & U C kBB o
Na* 2 #ifaiy o K* RO H OHEE : o
AL EETH 5. 22T Acidosis iz g
U CERMEIR © AR IS INT 5 RN = o filh @
BEROEMCET ot X, ZTERTF, -
BB TR LT e T5.

ETRAWEICRT 5 Nat & K¥, H* &
DILHSEELDS Acidosis OEBEOFEE L LT
7 5B % %2 5 R EE S 21z, Pittsiz
Acidosis iz B2 T 5 IRMIEIFIIRN © K o RZ 5%
NaHCO; O BB & RHET 5 B HE T Hh 5 B
ZHWEBL T 50, 2z oA oK
WEE & R EERE & OBREBET T 2 &0 810
iz MAEK B & BRI & OBRE 7 = » b
LTaTz. 2 OBRBURRRIEAIC X 5 T Acidosis
LS A O MIEK &+ DR O R o fEmEEg o
13MINE kg M) OETH . BEEATS
&0 H 2R o K &35k LT,
JARIBALT, Z2CEREsKic ks T
BKEELEE 5. 66> TIIERKILEE 255 v 5
AR, MO KY A L, e HY 238400
TaRTHS. RROMW MIEKBEEL B EN

<
T

o Normal
x  Adrenaleclomized
A DCA adminislered

- 2 1;/‘\;, (#E&'\{min /KSJ
e

Titratable Acidi

&

30 35 40 45 50 55
Serum K Cacentralion(s MEZ/ )

Fig. 10.

Correlation between plasma potassium concentration
and urinary titratable acidity of normal and adre-
nalectomized dog.
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Ric#HEL, *OnFEKEEY EHE LY, K
pH @¥ic LA U THEREORBRER LS
FHRULTVD. ZOBACENEKERE O
X o THIENKEERNESE > TS50 THD
2o, RIEHBENCTLRBEOMER DS &
BT _&Ths. fE- T Pitts HEOF <0<
c oSk Nate HY o3BT b T,
BERESRT20ETHS. LB
AN HY 3t KY & a0de U ciifigithcilE
HLTwahb, MIEN pHE EF L EEL
b, ZHPFEEREROCHEBROEK TS - 72
PhEnisv.

o K 28 HY o3 a3 5EE
BEARFZREETS2EIMATATHL- TH
CrEHTREEND S, FREEIORCR
WTZ OMmMBFKEE & REERE & OBRIE
=R, DCA #EHERCOVWTRAE S TWIH
Ths. LbEREMET»HL - T, A—
OMBEKEE R T & IERRICH U THER
DEFH D, Lz DCA 28575 LEE
BRAE AR T B . 0F - CHEREARE X
T5 L OEMENO K BEL i H BEOA

Tk <, & UAEIERE © Mineral corticoid

DEEFIC X 5T, WEREERGEEL 5T
VWEEEZTRCOTHASS.

Ft3k Mineral corticoid i FRANERRITIC v
T*0oNa* OB ERET 5 & Fbh, Nat
OB ORI fE > T HY o ZHMMES
T, T RBERERVETEEL ZBRmRYD
TABMTH 5. Mineral corticoidd & Fic
DT 2 S EHERY I IR R B B &S w T
BICBERICE< LoRTLH 50, SO

b
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wrhiE, b UASEERMEMDCE LEx
EBIVEBEESCOLRRZBYTHES. W

L8 9 RicR_R 4 < g pH L FET v b
Yy O F (Acidsis) it 5 BREERRER OB IIR
(BURRE) BEIBOFAT 5HIC X - THEMT
LOTHBMD, MO Acidosis PEIRICIE
BEELTrOMRE»ZLDIOTHA Y. Th
13%% 5 < Mineral corticoid ®/47isns Acidosis
CELTHETAETHS 92, ZOFLCVEIDG
sROFFEICE 2N v . BT 52 Acidosisic
BET B ER PR IR A2 R O (R I 3 U C i IR A
» Nat-K*, H* ZH0 RO BN LTE
TR EEIETHS. PELEIB LR
LT L% 5 2B e € b e pH 2T
T B Y QWAL 5 TRERREE 4 LB B
THEE, BIEROEZR? R 5 BB REER
OHICE > THEEELNDLOTRVEERL
Twv3. Zhid@s & ko Pitts SEogiom
&, Mo Acidosis % ® b 75 RIS FRIE AN
MR E LT, 0 Nat-H*, K Z5H#R
Pz 5BEERPHZOTHA .

BT e Acidosis B L, BEVEIRMEEIMT
ZEH MO Acidosis BHE S REEMMIZN
ONa*-H*, K* o g3 s8He, h
BETEERECHE LTS { Z0 Mineral
corticoid OWEZEMLE L, Thdt Na*-
H*, K* TR YET2HB0 220 k- T
HHETNETHAHH.

7 Na*-H*, K* 2o RgikEe U CaEl
BREOR UNMEP R GRE 5D, THIEEk
O X » TIRET N EHETHS.

V. # &

FER, BB ARUCDCARERIC0.16 N
HER B BN~ 12 BRECEB Y, BE
2-9mEq/kg ® &ML T, &Mk{HhE Acidosis
RS BRI % O MR B U RERIEEE AT I X
THMBEBEL, REELOBEC > &HE
PNz e REORBIROML TH S,

1) BEBEANT? LI HEL T 0.1pH &

 EOEBEEELUEL, WIRTEZRYT. 20
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EENIEREAIC X o THPRERESMRE R 21 5
PHThDH. BEAKTREROMKE pHETFTE R
1mEq/kg OBERRICE X, 0.05pH BED
ETERTH, TOETFOEAZEIBMHBHER,
EHR, DCA #E5k0OIECE L. BEAE
IR pH 3R Z 22 TR < B 2 L T v
..

2) Acidosisiz 7z % & IER TR O EEE
BUOT ve=T I RECESTHEIL, WK
pH LROBEMBERB I VT ve=THHE2
ORI 3B 23§ % 25, BIERH Kk @
Acidosis i B2 4 % IR OBRHEAGIZZE U < 7o 28,
PELRIBS G Kz DCA %53z Th bEREA
2179 EFWERIRBIELS B 25, LEERIC
DCA %#5 L ThoEEEA LB RS
BMEPEEROBEOBRE LI LRI .

3) MEAK X vl H o Na*, HCO,~ 4
DI, K RO Cl B SEIIc 8 LTk
5. zomE () KEELRPEEREOH
BE s é&, WERIECHBERERTAE, 8
BRHR clamBKBERE <, R ROBE
WMAEER LY Dv. BEOE» & RFEERLE
WEXET S b OEHMEN KT BE H &
BEoicidnl, BIEEE Mineral corticoid
DEELAREETCHL b EL NS,

4) PlRi X - CEHFHTERE AR O KR
FEoMimcBE L T, m¥%& o Acidosis 04
1 Mineral corticoid ®43Ws738 L, FRAEEH
fdo Na*t-H*, Nat-K* 53 5 s 2 (B3 L CER
HRAERORERES L0 EE 2 5 0IEEN
Th 5. {1 UEBHH R IC T b Mk pH 0 & T
KON TEPELRBPBESE T2, 205t
CRRHEREROMIEEZEZETHD. Thic
Bk X vao iz, AcidosisizBR L TR
Mgl o HY 4+ vEEME L, KY 44
VOB ERE L, ZhNEEE k> TERHM
& @O Bicarbonate R 23N U TER MR A2 5%
FPRETIHELELORD.
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