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Summary

’3’:

Until today no completely satisfactory explanation has not been made to account for the
very large increase of pulmonary ventilation during muscular exercise. It has been pointed
out by several investigators that the increase of ventilation is due neither to the accumulation
of CO, in blood or the mechanical reflex caused by shortening of muscles or the irradiation
of excitement of the respiratory center from the higher center. ,

1) In exercise (standing-running) when the blood stream of legs is shut off from systemic
circulation by binding at femurs, the pulmonary ventilation increases from 75 to 1209 above
that in normal exercise (standing-running). It appears not probable that the jncrease of
ventilation in the former case is due to the action of CO, or any other metabolites in blood
produced at muscular contraction on respiratory center, because the blood sfredm of contracting
muscles is shut off from systemic circulation.

2) When some substances which are supposed being produced at muscular contraction
(lactic acid, sodium citrate, sodium adenylpyrophosphate and sodium pyruvate) are injected
in A. femoralis of dog or cat, the pulmonary ventilation increases largely. There is scarcely
any change in respiration if these substances are injected in V. femoralis, and when the
animal is previously anesthized lumbarly, the effect of arterial injection is not seen, so the
effect of these substances is a reflective one. We can get also the same affect after the skin
of legs are wholly removed, so the origin of this reflex is supposed to be in the muscles.

3) When the muscular branch of sciatic merve is cut and stimulated electrically at its
central end, the pulmonary ventilation increases.

These facts indicate the existence of some chemoreceptors in muscles and that the increase
of pulmonary ventilati on in muscular exercises is mainly due to the reflex from these
chemoreceptots stimulated by metabolites produced by muscular contraction.

(Department of physiolngy, Med. Faculty. Univ. of Niigate)
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The Causes of the Sweat Reflex due to Changes in the Posture of the
Body from Lying to Sitting or Standing.
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Summary

"It was reported by Ogata and Ichihashi that, when the posture of the body was changed
from lying to sitting or standing, the sweat secretion on the upper part of the body increased,
while that on the lower part decreased.

For all their studying, they did not reach the perfect conclusion what the causes of the

characteristic sweat secretion was.

Takagi found that the cause of -hemihidrosis was “the pressure upon the human body

surface, and this fact has stimulated to do the following experiments.

The sweat secretion was measured by Takagi’s or Hasama’s method. This experiment was

tricd in summer and autumn in 1949, with 9 men, in 20 or more cases.

The temprature of the examinating chamber was at 33-42°C. and at 50-65% in humidity.

The estimated region of the sweating was same as Ogata and Ichihashi’s.

A subject was lying in supine position on the board, which was inclined at the angles of
~ about 30°against the floor and he could be lifted up along this inclined board by the supporter

which was able to move up and down easily by means of three pulleys and a rope.

By this method a strong pressure was loaded upon the soles or hip without any change of
posture.

Results of this experiment was itemized as follows.

‘1) This characteristic sweating reflex could be obtained not so obviously or not so always
such as hemihidrosis (Ogata, Ichihashi).

9) When the subject was lying with his both feet lifted up, no characteristic changes in
the sweat secretion could be noticed. ‘

3) If the board was inclined gradually from horizontal position to inclination of 60°, no
changes on sweating condition was observed, but if the inclination of the board reached the
angle of 80-90°, this characteristic changes in the sweat secretien could be noticed, perhaps
because the both soles were loaded with the whole body weight.

4) Holding the board at a constant inclination (80°), if the lying body was lifted by hip
or both soles using the special apparatusabove mentioned, so the sameresults as the case of
3. experiment was obtained.

From these results the author reached the next conclusion that the cause of this characteristic

sweat reflex was the pressure on the soles or the gluteal region. -
(Department of physiology, Med. Fuculty. Univ. of Niigata.)
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The Effect of Successive Stimulations on the

Electroretinogram of the Frog.
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Granit R.and L. A, Riddell (1934) The electrical
responses of light-and dark-adapted frogs’ eyes to
rhythmic and continuous stimuli. Jour. Physiol.
81, 1 :
HERE= (1949) EROMEBEERIIC 51 %38
HZEEH DT AR 11, 225
Kohlrausch A. (1931) Belichiungsstrom. ¥ bd.
norm. pathol, Physio’. 12, 1411

Studnitz G. (1940) Physiolgie des Sehens. 100 und
231, Leipzig.

SRAK—F (1942) el X % BERRESVE IR
DT BARERRE 7 335

Two successive stimuli in all possible combinations of lighting and darkening were used,
and the electrical responses of the frog’s eye were investigated to analyse the influence of
the second stimulus on the responses to the first one and vice versa. The results are as follows.

1) In case where a lighting is used as the second stimulus, the negative “a” wave produced
by it suppresses the positive deflection by the first one, no matter whether this is illumination
or cessation of light. When the cessation of light is used as second stimulus, it cannot be seen

the active suppression as mentioned above.

2) In regard to positive deflection by the second stimulus, it was observed that its size
increases with length of the interval between two stimuli in every possible combination s.
From these results it may be persumedthat the longer the eye adaptates to the first stimulus,
the more sensitive it becomes to the second one. Such fact may be not understandable with
the conception of light adaptation accepted up to now.
(Department of physiclogy, Med. Faculty. Univ. of Kyusyu)
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Summary

The electric polarization of human skin was examied by the initial spike in the polarization
curves. The electrodes were applied on the skin of forearm, and the current sent through the
skin was, after amplification, recorded by an electromagnetic oscillograph (Yokogawa). By
suitable choice of size of the electrodes and the resistance in series with the skin, curves of
adequate velocity for analysis the process of polarization can be obtained. )

For this analysis three quantities were calculated out of the curves; the initial and rest
resistances and the polarization constant, the latter value being the index of the exponential
decrease of the first part of the curve. They were found to be almost constant independently
on changes in the electrode distance and in time after -the begin of the experiment. But
remarkable changes in their values are brought about by chanoes in size of the electrode and
the resistance in series with the skin.

After observation and calculation of the polarization in normal condition, the changes in
the polarization of the skin resulting from variations of envirenmental conditions were obtained.

In the first place the effect of temperature was observed, and it was found that the high

" temperature decreases the initial and rest resistances and increases the polarization constant,
and the low temperature affects these quantities in the opposite direction. It signifies that
the high temperature augments the permeability of membranes in the skin and reduces théir
polarizability and the low temperature vice versa. ﬁ

Secondly the effect of (another) polarizing current was examined, and was found that the
polarizing cathode affects like high temperatures and more pronouncedly. The plarizing anode
has nat such a strong effect, but at suitable choice of voltage and duration the effect in the
opposite direction to the cathode was observed.

These effect of the environmental conditions on the polarizability of the skin coincide in
significance with Suzuki’s classification of the environmented conditions in their effects on
the excitability of the excitable tissues.

(Department of Physiology, Chiba Medical College)

]




tH K&@?%ﬁw £5 12482691 « IBF2542103 25 ) (HEFI254:5 B 15D

W@,%@ﬁ%D%ﬁ%ﬁE%?%%ﬁ%m%(E&LTE%E%H%
TEEER) (G OBE) 612.014.423
(55 5 8) B EEEER LIRS hBORG

Some Experimental Studies on the Subject of Mechanism of the Tissue Electricity.

(5th. Report)

Relation between Action Currents and a Mechanogram of a

Striated Muscle when Injured.
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Summary

In the first place a condenser will be corposed of a piece of soaked muscle in Ringer’s%
solution and a sheet of metal plate, face to face. And in the second place a mechanogram
of its contraction may be caught electrically bb altering the amplitude of a high-cycle
waves by means of the change in capacity which the condenser has when the musele is
contracted. A sort of parallel relation can be seen between this mechanogram and the action
current of the injured muscle in my 3rd.and 4th. reports. This shows that there is a certain
causal dependence between electrification and contraction. ‘

(From the third Medical Clinie, Med. Facully. Univ. of Kyolo)
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Summary

1. If the polarization of the membrane is ceased to stop at the two points in the middle
stream of m. sartrius, we can, without fail, get monophasic curves made positive in the
lower electrode no matter when a stimulation is given from either end. ‘

2. If a preparate of n. ischiadicus and m. gastrocnemius is cut at each end of the muscle
and is given an indirect stimulation, action potential is proved to exist between both ends.

(From the third Medical Clinic, Med. Foculty. Univ. of Kyoto)
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I have tested experimentally that if we let artificial currents run through the heart muscle
or the striated muscle, a certain change upon the curve of the current would be given by ity
polarity, and that the altered curve and its action currents were quite similar each other. On
the other hand I examined through some literature what was the rate of change of the action

current given by the polarity of membranes.

(From the third Medical Clinic, Med. Feculty. Univ. of Kyoto)
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Here-by I shall show some theoretical computatlons on the “Ch‘un-doublc,ts Theory"»that
of distribution of currents in an infinite conductor and that of distribution of potentmls
changed by the existence of the spheric polarizable memberane and so on.

(From the third Medical Clinic, Med. Faculty, Univ. of Kyoto)
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Summary

Stimulating the rats susceptible to the audiogenic seizure by the tone of Galton whistle, I
studied the effective stimulus to induce the seizure and the adaptation of the seizure. The
results are summarized as follows:

1) When I used the Galton whistle under the pressure of 200mmHg of air burst, I could
induce the seizure most easily at the frequency of 12ke. among 8,10,12, 15, 17, 20, 24, & 28ke.

2) Using the tone of Galton whistle at 12ke under the pressure of air burst of 40, 100,
200 & 260mmHg, the incidence and the severity of the seizure increased according to the
tone intensity. :

3) Using the tone of Galton whistle between 8 & ldke under the pressure of 200mmHg.
I admitted from the relationship between seizure incidence and the tone intensity that under
the same tone pressure the seizure could be induced more easily according to the tone
frequency.

4) 1 could not observe the tendency of the adaptation in the experiment for a period of
4 weeks using the tone of 15kC under the pressure of 200mmnTig.

5) In the successive 5stimulation during a day at short intervals using the most susceptible
rats to the auditory stimulation, the after-effect appeared remarkably and the seizure became
more slight and more diffeult to be induced.

,From these results I conclude that the seizure can be induced more easily according to the
tone frequency and the tone intensity, and that there is no apreciatable adaptive phenomenon
but there is after-effect of seizure remarkably. ’

(2nd Depwrtment of Physiology, Med. Faculty, Unw. of Osaka)
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