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" Studies on the Muscle Fiber in Liviig Toad Tadpoles
Shuro Kondo

(1) The changes on the structure -and the birefringence of the striated muscle fibers of the
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~ hind legs and the tail of the living toad. tadpoles were observed in the process of their

development

~ (2) The birefringence appeared in muscle fibers of hmd legs, when the legs reached
5.5mm. in length, and as the structural properties, many nuclei, granules, and_ myofibrils
were exhibited, but no cross striae were seen. Cross strize appeared a little later. Myofibrils
observed in muscle fiber preceding the appearance of cross striae were contractile.-

(3) The muscle fibers of the tail possessed cross striae before hind legs were developed;

and fibers increased in the diameter as tadpoles grew. No remarkable changes had been
~ observed on the diameter and” the birefringence of muscle fibers of the tail since the
appearance of hind legs. The structure of cross striae existed until the beginning of the
metamorphosis. The atrophy of muscle fibers of the tail occurred as soon as the metamorphosis
began.

( pmﬂment of Physiology, Tokyo lezez-K v Medical C ollege)
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Shuro Kondo

(1) The muscle protein thread contracts in muscle’extracts, KCl solution, and MgCl,

solution without load.

Protein thread-A. reveals the best contraction rate in 0.5 mol KC1 muscle extract (the rate
is in average 9.5%), and in 5 per cent. MgClz solution (the rate is in average 9.94).

Protein thread B does not contract so ‘greatly as Protein thread A.

~(2) However, at load, no contraction occurs in the solutions described above. R

(3) The same contraction rate of the protein thread is obtained in solutions containing no
ATP as well as in" muscle extracts containing ATP. This fact is not consistent with the
theory of Szent-Giyoergy that ATP is the most necessary element for the contraction of the
prote'n thread. From the result of our observations this theory should be reappraised with

further researches.

(4) - When the protein thread contracts in the previous solutions, the diameter is increased

and the degree of the birefringence is decreased.

-

These changes observed at the contraction of protein thread are quahtam\rely equal to t;he‘

changes seen at the muscle fiber contraction.

quantit atively.

(Department of Physzologll, TOk‘l/O Jzkez-ﬁaz Medical College) .

However, this fact does not hold true
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On the Viscous-elastie Properties of the Dried Protein Thread -

Shuro Kondo

(1)  Some experiments were carried out on the viscous-elastic properties of the dried
protein thread extracted from muscle, so-called “Acto-myosin” by Szont-Gyérgy.

(2) The dried protein thread was stretched well in distilled water, but it failed to retract
to the original size. This result might be explained by the assumption proposed by Natori



o S —— covT R

that the number of the side bonds between the stralght protein  molecule chams in the mtact
 myofibril is larger than that of the extracted protein thread. ’ -

(3) The protein thread was stretched better in . KCI solution and MgC12 golution than in
distilled water, -but also“in these cases it failed to retract to the original size. .This fact
suggests that the salt-solutiorr has an effect on increasing the elasticity of the protein thread,
and this will give us a suggestion in solvmg the action of the salt on the contraction of the
“protein thread

(Department of Physiology, Tokyo Jilcei-Kaz‘ Medz‘cal Colkge)
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Studies on the Extracted Muscle Protein Thread (3)
On the Contraction by Heat of the Muscle Protein Thread
Shuro Kondo

(1) “ The process of the contraction by 'heat was observed with the piotein thread extracted

from the striated muscle of the toad. The protein thread was heated at loard in distilled water,

KCI solution, and MgCl, solution. . :
(2) In distilled water the test was carried out at loads of 3 mg. and 6 mg. At 3 mg. load
the thread began to contract at 45°C. And in case of 6 mg. load it began t éxpand at 30°C

" and it reached the maximum expansion at 50°C-60°C, and then beg.m to_contr actat 70°C-90°C.

This result tells that the tension produced in the protein t hread at the contraction by heat

. is smaller than that of the intact single musele fiber.

(3) The maximum rate of the contraction by heat in the protein thread was about fifteen
per cent.

(4) And next observations were carried out at 1.2 mg. load in distilled Water, KCli

_ solution, and MgCl, solution. In MgCl, solution the ‘contraction of the protein thread occurred

at 20°C-30°C. In KC1 SOllltIOD, however, the result was not so dlfferent from that obtained
in distilled water. :
-(6) The birefringence of the protein thread was decreased at the contraction by heat.

(6) These observations indicate that the viscouselastic properties of the extracted muscle '

protein thread are different from those of the intact myofibril, and will give support to
Natoris’ assumption that the number of the side linkages between the straight chains of the

protein molecules is larger in the intact myofxbrll than in the extracted muscle protein thread.

(Dapartment of Physiology, Tokyo Jiket-Kni Medical College)
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SR WM R L 550 Ringer g~
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, R
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T KIS (a—b) 6.10 6.70 560 6.75 5.90 7.50 8.40 8.45 8.70 7.65 7.18 0.34
FIEEETS (a—b) 5.60 6.25.5.40 6.50 5.70 7.00 8.20 8.00 8.50 7,40 6,86 I'=C. 312 (mp)
1 HIEERTS4 (a—b) 7.00 6.60 6.65 7.25 6.35 8.15 5.80 7.30 7.60 7.75 7.05 0.13
HIELERT4 (a—b) 6.90 6.50 6.60 7.20 6.-5:7.30 565 7.50 7.60 7.60 6.92 I'=0.055 ()

I HilEkAn%4 (a—b) 6.25 6.25 6.00 550 6,25 7.15 7.85 7.50 7.70 7.95 6.75 0.18
ma%%m4)6m6wswsﬁ6m 0 6.70 7.45 7.45 7.40 6.57 r:owum;
g (a—b) 660 7.20 7.40 6.75 7.70 7.65 7.90 7.80 7.25 7.41 0.68 \

HEL5 (a—b) 6.45 6.25 6.50 6.00 7.00 6.95 7.00 6.85 6.80 6:73 I'=1.23 (mu) \‘
VVﬂﬁﬁ%w~bsmsm7%5ﬁsm 7@7%6%1%&% 0.15
HIELRYS (a—b) 6.30 6.35 6.95 5.60 6.55 7.00 7.20 7.00 6,80 6.70 6.65 I'=0.067 (m#)
v M D) 6.00 6.90 6,00 7.20-6.20 6.65 7.55 8.20 &.10 7.55 7.0¢ 0.68
5,80 6.00 5.00 6,45 5.90 7.15 7.50 6.75 6.60 6.36 I'=1.23 (m#)

HlgktR?s (a—b)

-

© Tk acethylcholin % £ LEESTH D,y

I @& KCI %, i& chloroform % {8 L CH#
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TG TR Q, TEFRICEEL, 1HOER
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2) Buchthal F., Gr G. Knapeis, J, Lindbard, (1936) - -
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1) WO b BRI
RS REOBIE L R L.

2) +F 4L acethylcholin-Ringer % ¥ #EF L
kﬁmaQ,I#mﬁﬁ?aﬁﬁ@ﬁﬁmia
¥, BEHTEoZ b 0312mp THO%.

3) 0.146Mol KCl-Ringer #ic X B Efmliks -
iZ, acethylcholin JiEic S L?EE?)T‘ WE@K{ b
i 0.055mu THo%.

4) 0.1%chloroform-Ringer Jic & ¥ ‘;:.
HECR, REFEOZELE 0.08mu TH Ok,

) EEERO ML I B & e
T %. HO¥MEE KCl S e FRL, wE

oz bk 1.230mu TH O, o
' 6)%~WCRm$rﬁK%E§§T%%@
BRI IBEE L RIS LR T 5, ook

ﬁ@-ﬁ@%ﬁ%ﬁ&ﬂbﬁmQI#mFﬁb
BREFEOZE(E 0.06Tme THO%.

RUIBMHEO AR thD & Zic LD
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Influence of Temperature upon Double-refraction and
TlSaue-xmacre at Isotonic Continuous Contraction
Hachlro Otake )

1. In continuous contractions which were produced by acethylchohn and continuous
current, the lnfluence temperature produced upon a tissue-image and a double refraction,

w o

WL RS RO
3) KERE (1992) WRGHEALMSEEARE
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R BRI SRR RO

was investigated with a single fiber toad’s rectus abdominalis.

2. The muscle fibers uiider the’ env1r0nment (between 10°C and 30°C) showed 4 slow
decrease in double refraction. :

s 3. The muscle fibers in the acethylcholm contraction showed a decrease in double
refraction. The higher the temperature, the smaller the degree -of decrease became under the
environment (between 10°C and  30°C)

4, The result with cathode contraction were equal to the preliminary results. The absolute
value of degree of decrease, however, in double refractxon of cathode continuous contraction
were larger than that of acethylcholin.

5. Though Q and I made contraction in cuse of the continuous contraction, there was
no remarkable variation to be seen in the metbod of contraction, regardless of variation of

the temperature in the nvironment. :

6. Preliminary results indicate that continuous contractions are different from the twitch
or tetanus in mechanism of contraction.

(De;m ‘tment of Physzoloqy, Tolm/o le(ez-Krn Medical Oolle )
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Bl TG ﬂcethylcholm-nger Wic k-

Z’)ﬁ%ﬁh’cy

ATHY, Lk 10°C Fffacethylcholin-Ringer
W% 20°C A4f acethylcholin-Ringer #ic, W
@& 10°C Fift acethylcholin-Ringer #% 30°C
PO b DICERZ e TH 5.

#2413 10°C @ Ringer #& (1), 20C D
nger w (1), & 30°C () @ Ringer %&ic

BERYBELT, TSt Bz 258 OR6K

RO ERITHEOBIL A HELZ O TH S .
# 335 1% Ringer &% 10°C kb 20°C %,
Fie 30°C iRy EmEMREBCRBESRIL

EHBORENAEEENE LSO TD 5.

I WU%EEHJ/ (a—b)
FIEkEE 24 (a—b)

1 MBI a-b)
Flgk$e4 (a—b)

- 1E-3
1 2 3 4 5 T 8.9 10 Ty ).

6.10 6.70 5.60 6.75 5.90 7.50 8.40 8.45 8,70 7.65 .18  0.34 (4.7%)

5,60 6,25 5.40 6,50 5.70 7.00 8.20 8.00 8.50 7.40 6.86 = I'=0.312mp-

5.95 6.60 6.00 8.25 6.65 5.10 6,55.7.25 7.00 5.45 6.48  0.21 (3.2%)

5.80 6.50 6.00 8.10 5.50 5.15 6.25 7.20 6.85 5.35 627 I'=0.119mp

6.15 6.75 6.85 6.10 6.20 620 7.55 6.90 6.50 550 6.49  0.28 (4.3%)
6.00 5.10 6.21  I'=0.210mp

m M (ab)
RIS (a—b)

EROER SBRONREL 2 BDOTH 555
O ERRESBERAREEIAE (B

5.95 6.60 6.55 6.65 6.20 6.40 7.00 6.65

10094 g:"[,*c, acethylcholin WiED AT

1210°C P94t acethylcholin-Ringer .
TR DT 10°C 794k Ringer WICEE 2 7c55

‘o -

NWHEIKLD 10C oOMEROREMHEE L
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1 2 3 4 5 7 8 9 10 zFy ()
I BLEERTS4 (a—b) 6.00 6,90 6.00 7.20 6.20 6.65 7.55 8.20 8.10 755 7.04  0.68 (9.6%)
FIEE854 (a—b) 5.80 6,00 500 6,45 5.90 6.45 7.15 7.50 6,75 6.60 639 ~ I'=1.230mp
[ HEEs a-b) 67 70 7.00 6.90 6.35 6.60 6.30 6.00 6.35 5.90 6,00 6,41  0.49 (7.6%)
#EWE575 (a—b) 6,05 5.90 6.65 6.10 6.15 5.80 5.40 6.10 5.65 540 592 I'=0.638mp
KSR (a—b) 6.70 6.60 6.85 6.80 6.00 6.50 680 6.35 6.30 649  0.59 (9.19%)
6.10 6.20 6.30 6.15 5.15 5.80 6.30 6.85 5.65 590 . I'=0.92Zmp

I isssss (a—b)

I 2 3 4 5 6 7 8 9 10 ¥ (0COENHTRE)
10°C Ringer iz 7.00 6.15 6.55 6,95 6.15 6.70 8.20 7.10 9.40 6,55 7.08
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Variation of Striated-image and Double-refractlon in Continuous
Contraction of Stmated-muscle
Hachiro Otake

1. In regard to continuous contractions which are accompamed by no destructlon of
muscle fibers, the variation of tissue-image and double refraction were examined closely.
(Single fibers of toad’s rectus abdominalis were taken as material, and the continuous contraction
was produced by various experimental conditions. These conditions are as follows:- -

1) Stimulation with a hundred thousand-fold acethylcholin Ringer's solution. . *
9) Stimulation with 0.146 Mol KCl1 Ringer’s solution. Py ’ ;
38) Stimulstion with 0.1% chloroform Ringer’s solution.
4) Stimulation with temperature (38°C.40°C)
5) Stimulation with continuous current.
And then next six points are emphasized here.)

2. When the hundred thousand-fold acethylcholin Ringer’s solution was taken, both Q
and I made contraction, but no destruction of tissue occurred, and the degree of decrease of
double refraction was 0.312m . '

3. When the 0.146 Mol KCI Ringer’s solution was taken, the continuous contraction was

-~ similar to the case of acethylchohn-wntmc’mon and the degree of decrease of double refraction
was 0.055mp. - . . .

4. In case of the continuous contraction of 0.12 chloroform Ringer’s solution, the degree ’
of decrease of double refraction was 0.085mpu. :

5.  When the tendon of tonic muscle was cut off, the contmuous contraction was produced

The contraction was similar to KCIl contraction and the degree of decredse of double ~ -
refraction was 1.230mp.

6. The continuous contraction which was produced -when a sin0'1e-fiber was dipped into
the warmed Ringer’s solution (38°C-40°C), relaxed in the fali of temperature, by the
contraction dbove was similar to the common one, and therefore both Q and I made :
contraction. "The degree of decrease of double refraction was 0.067mp. And the value was A
fairly remarkable as compared with the others, ‘but the tissue-image was a little impure,

7. The variation of double refraction in the cathode contraction was almost similar
to warm contraction and the varmtzon of tissue-image was almost equal to common ('ontmuous
contraction.

(Department of Physiology, Tokyo Jikei-Kui Medz'c.zl College)
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Research of Detailed Structure of Single Muscle Fiber by
Methed of Centmfugal-separatxon 1)
Hachiro Otake

- 1. It was investigated with a single muscle fiber of the toad’s sartoruis if the movement
of ‘sarcoplasma was produced by the action of centrifugal force, or not, and simultaneously
a dynamical characteristic of myofibril-stracture was investigated.

2. The muscle fiber was stretched by the action of centrifugal force and consequently
it showed an increase in diameter of centrifugal end and a little decrease in dlameter of
another end near the center.

3. The double refraction of centrifugal end of fiber was increased by the actlon of =~
“centrifugal force and on the contrary the double refraction of another end near the center
was decreased. But when the action time of centmfufml force was short, the double refraction
of it contrariwise was decreased. T

4. There was no mutual relation between variation of thickness and of double refractmn

5. By the action of centrifugal force the striated image varied to  concave arrangement
in a centrifugal end and a convex arrangement in another end near. the-center.

6. Preliminary results indicate that the structure of myofibriles may consist of fibrous -
structure and sarcoplasma may be of liquid substance and movable. '

(Department of Physiology, Tokyo Jikei-Kui Medical College)
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Research of Detailed Structure of Single Muscle Fiber by
Method of Centrlfugal-separation (1)
Hachiro Otake

1. I have previously reported that the structure of myoflbnles may consnst of fibrous
structure and sarcoplsma may be of liquid substance and movable.
Following the former information, in this experiment it was investigated with a single .
" muscle fiber of the toad’s sartorious how the detailed structure of single muscle fiber in
which various variations of the internal structure had been previously produced by various
experimental conditions (undermentioned,) was changed by the method of centrifugal-separation.
These conditions includ:1) Action of medicines (0.146" Mol - KC1 Ringer’s solution, 0.4
Mol KCl Ringer’s solution, 0.1 Mol MgCl, Ringer’s solution, 0.4 Mol MgCl, Ringer’s
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solution 0.5% Chloleton ngers solution, 0. 17 Chmme hyd. Ringer’s solutwn, o 10/
Caffein Ringer’s - solution, 0.1 \Chloroform Ringer’s solution, 0.1% CH,COOH Ringer’s

solution, " 1.025 CH;COOH Ringer’s solumon, 0.1% HCl Ringers solution, *0.1% KOH. ~

Ringer’s solution, 1.0% KOH - Ringer’s solution, and 1.0% NHSCOOH Ringer’s solution.:
2) Variation of temperature (60°C Ringer’s solution.)

2. The experimemt produced a decrease in diameters of muscle, When affected, in most
cases. But the degree of decrease of dianieter in the centrifugal end was almost smaller thian
those in another end near the center and the above related fact was remarkable in examples
which were accompanied by destructions of muscle fibers, but it was not so remarkable in
examples which were not accompanied by any destruction of muscle fibers.

3. Though the double refraction showed a decrease in most examples, the decrease of the
double refraction of the centrifugal end was greater in ~muscles fiber which was not

33

accompanied by any internal destruction than those of the other fractions and on the contrary

it was smaller in muscle fibér which was accompanied by the internal destruction.

4. The variations of striated images were investigated in the following cases.

(1) The case in which the striated image showed little variation and the double refmctwn
showed a remarkable decrease.

(2) The case in which the strmtcd image showed a destructxon but the double reiractlon

showed a decrease.
(3) The case in which the striated image showed remarkable destruction and the double

refraction showed a remarkable decrease.

the results indicated :

(1) In this case the degree of decrease in thickness of the centrifugal end was greater

than that of the centnfugctl end in case (2), but it was smaller thdn those of the other
parts in this case. -

(2) Inm this case the doree of decrease in thickness of the centrifugal parts, and centrifugal
end were smaller than that of another end some times the centrifugal end became m’cnerv ,

thicker than original status, i. e. the thickness increased; .
(3) Inthis case the degree of decrease in the thickness of centrifugal part Was smallest

among those of the three parts and the degree of decrease in thickness of contnfucml end

was smaller than that of another end near the center. ,

5. The above results indicate that the accumulation of muscle substauce by cexitrffugal
rotation is partly due to sarcoplasm and partly due to product in destruction of myofibles,
and, so far as there is the striated image, such an accumulation may be little produced, the
double refraction being lost. -

(Z)e]metment of th/.swloqy, Tokgo Jﬂ«ez-K e Medical 00”6("(’)
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Effec}, of the Direction of the Stimulating Current on the Response of the Skeletal
Muscle in “ Direct Stimulation ”. The First Report :
s ' 4 On the Excitability of Frog Sartorii.
- Masateru Sugiura.

The results of the author’s experiments are summarized as follows: .

1" When the stimulating electrodes: were placed on both ends of sartorii, the descending
current (i. e. from pe1v1c end to tibial end) has stronger stunulatmg effect than ascending
one, as shown by the difference of the threshold. )

2. If an electrode is placed on the middle portion and the other electrode on either end
of the muscle -stimulation is generally more effective, when the-former electrode acts as
eathode, than otherwise. ' o

3. In submaximal stimulation, the current of such dlrectlon as would exert stronger

~ stimulating effect, produces greater comtraction. Thus the findings of Ewert, deseribed -on
- gastrocnemii, were largely confirmed. These are true for normal as well as curarized muscles,

4. In those cases where the height of contraction remains practically the same regardless
of reversion of the current direction, descending current produces contraction of - shorter
duration with shorter Iatency This phenomenon is not observed in curarized muscles. -

- (Department of Physzolo 7Y, Med. Faculm/, Unw. of Tolyo)

~
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Effect of the Direction of the Stimulating Current on the Response of the Skeletal
- Muscle in “Direct Stimulation ”. By the Second Report :
The Efféct in Really Direct Stimulation.
Masateru Sugiura.

Frog’s excised sartorii were stimulated with single. break shocks from an induction coil -
of Portér type and the following results were obtained - . ' \ S - s
1. The stronger the stimulating current is, the shorter is the latent period.
2. Contractility is reduced in curarized muscles. ’ ' : ,
3. With sufficiently strong stimuli, the contraction curve due to ascending current are .-
not identical in height and time relation. In most cases contraction caused by ascending '
current reaches heigher and is sustained longer. - : . ) »
4. These phenomena are observed when the muscle fibre is actually stimulated by the
current directly, i. e. not via nerve fibre ‘within the muscle. ' .
Whether these are to be attributed to the polarity of the muscle or to the different passage
of the current, must be reserveb for further investigation, since the passage of the current
. is difficult to trace. ) ’ ) ’
5.» When stimulated with current far surpassing the maximal stimulus, the contraction
height augments with the strength of the stimulating current, which fact provides an example
- of deviation from the all-or-none law. o , ; ) )
(Department of Physiology, Med. Faculty, Univ. of Tokyo.)
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The Skin Temperéture due to Pressure Given on the Body-side
Tatuo. Sakurai

Kuno and Ogata found that sweating occured strongiy one side of the body while lying
on one’s-side and Takagi proved. that the cause of this hemihidrosis is the reflex by pressing
the skin or subeutaneous tissues or deeper tissues. I investigated the behaviour of skin temperature
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B Rk RN RO BB R O\ T

by pressure given on -one side of the body. v
Although my work is incomplete, the results obtained up to- present is as follows : The

'nornul fluctuations of skin temperature were measured at the begmnmg of the expemments
" in various conditions before pressing experlments cmd I foumd it so little, compared with the
~following experimental results. .

When the body was pressed on the breast of one side, the temperature of the skin of -

cheek changed so characteristically in the manner simillar to the hemihidrosis ; decreasing cu

the pressed side by 0.2-0.3°C and increasing on the opposite side by 0.2-0.3°C.

The skin temperature of other regions was also measured and was compared With that of
the skin of cheek, on pressing the body-side. '
" The skin temperature of both sides of the trunk was a,lways 0.2-0.5°C higher than that of
normal skin temperature, and that of the palms was reduced by-0.2-0. 5°C.
The skin temperature of ear lobes changed irregularly and.independent of pressing.
(Department of Physiology, Nuigata Medical Collegey
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