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Electrophysiological Studies on the Urinary Bladder (1)
Change of Apparent Resistance and Polarizability.
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Fig 1. Glass chamber used in the experiment.
‘ E. Z:~ZnS0O~Gelatin elecirodes,
M. Membrane of bladder. )
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Fig. 2. Arrangement for the experiment.
A. Microammeter. G. Galvanometer or oscillograph
K, Ky, Lucag’s pendel. M. Bladder. L
Ry, Ry Resistance for regulating the current.”
Vi, Battery. 6 Volt. .
Vs, Rs. Compensation circuit.
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- O : out-going current.
I : in-going current.
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K : right angle current. time shows 1/107 sec.
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Summary

Present researches were undertaken to elucidate the change of the apparent resistance and
polarizability of the isolated urinary bladder of a Japanese toad (Bufo vulgaris formosus)
caused by making a cwrrent through’'it. The bladder was streched on one end of the glas
tube as shown in Fig. 1. The glass-tubes were filled with Ringer’s solutlon, and a dire
current was led through the membrane by utilizing a pair of non-polarizable electrodes. Th
intensity of the current through the bladder was read directly by the microammeter, in the
circuit (Fig. 2). And as shown in the figure, the change of resistance of the blabber caused
by making the current was detected by a galvanometer (Sensibility of 1.8x10°1° A).

The galvanometer circuit was at first compensated for by the battery, and. if the
occurs any change of resistance in the bladder, the equilibrium of the galvanometer cireui
was disturbed, and this disturbance could be read by the deflection of the galvanometer.”To
examine the relative rapid change of the polarization caused by making current through the

" bladder, the oscillograph devised by Yokogawa works was ued, instead of the galvanometer,

Result : 1) The isolated bladder begins to contract rhythmically, 10~30 minutes after, mak
the weak current (about 50sA), and the contractions accompanied with rhythmical cha,my

" of apparent resistance. When the bladder contracted, the resistance increased, and the former
relaxed, the latter decreased. These relations are shown in Fig. 4 A, were B showes t
deflection of galvanometer and M the contractions. The mean value of the resistance variati
of the bladder was about 100 ohms in our ‘experimental conditions. If we stretched the bladd
too hard, the rhythmical contractxon and change of the resistance vanished.

2) The resistance of the bladder, under constant duration of the weak current, V‘iI'l(,S s}%owl
But the courses of the change of resistance according to the lapse of time are in vario
ways and we could not find any regularity in these phenomena.

" 8) The apparent resistance changed according to the direction of current, namely out—gomg
current was passed easily, but in-going current was dificult. And the resistance decreased
gradually, in the case of in-going current (Fig. 5. 1).

4) The impedance changed in accordance wn“h the frequency of the alternating cur%ent;

" It decreased as the frequency increased. :

5) Inorganic_ions are permeable through the toad’s bladder, and especmly in the case of
out-going d1rect1on

. (Department of Ph Ja?/OZO g J, Yolkohama Medical College and Showa Medical Colle e)
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Electrophysiological Studies on the Urinary Bladder (2)

On the Membrane Potential.
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Summary

The apparatus for supporting a membrane for the potentiometric determination was illustrated
in the first report. The measurement of the electric potential difference was performed by
the usual compensation method, using the potentiometer of Yokogawa's and a galvanometer
(Sensibility of 1.96x10°¢ A). The desiving system was as follows. :

Séig] omel | 53t KCl inside i meombrane outside 3 sat. KCl Scagiomel
electrode | 288 bridge solution | bladder 1‘ solution i agar bridge | olectrode

1) The rest potentential of the urinary bladder was decreased according to the lapse of
" time, and about 60 minutes after it made the constant values, about 20mV. The reSt—potential
stands in intimate relation to the tension of the membrane, namely when the tension is hlg ;
the potentlal is about a few millivolts.
2) The course of potential variation under the action of various salt solutions shows vanous
ways. These are shown in the figures. i
3) Under the alkaline solution, the membrane shows the so-called “ cation-membrane and
permlts the anion to permeate, but under the salt-solution, it shows the « anmn-membra,ne
and permits the cation to permeate.
4) The concentration C is in direct propotion to the membrane potential in the narrow
range of concentration, viz. from 1/1000 mol to 1/10 mol KCl (Fig. 8 and 9).
5) When we applied 12 saponin-Ringer’s solution on the membrane, the potential droppe ;
suddenly. But the course of potential variation was constant (Fig. 10). So, the effect of saponin
on the membrane potential is different from that of ions. v
6) The independent action of ions, which was mentioned by prof. Hashida could not; be
proved in my experiment on the urinary bladder.
(Department of Physiology, of Yokohama Medicul College and Showa Medical College)
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Tifects of Inorganic Salts on the Permeation of Water through the
Skin of the Living Toad.
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Summary

Some effects of inorganic salts on the permeation of water through the skin of the living

- toad were investigated by a means “Cloaca Ligation” reported by Yamamoto. K. & C. Ebihara
in the previous paper. ' '

~ The inorganic salts used for this experiment were NaCl, KCl, and CaCl,.

From the results obtained in this experiment the following facts were proved.

- 1) The permeation of water through the skin of the living toad was accelerated in hypotonic
salt solutions, that is, the volume of water passed into toad’s body through the skin in hypotonic
solutions of inorganic salts was greater throughout the observation than in distilled water.

2) In the solutions of higher concentrations the acceleration in the permeation of water

was observed for just several hours after the toad was placed in solutions and then the
permeation of water was decreased, so the curves of per cent. increase of body weight in
these salt solutions intersects the control curve obtained in distilled water, bub ‘after this no
. intersection took place. :
It is impossible to account for these facts only with the concept of the osmotic phenomenon.
" A theoretical consideration based on the lyotropic phenomenon has been presented recently
by K. Yamamoto to facilitate the interpretation of these results. On the standpoint of the
lyotropic phenomenon it is considered that water molecules and ions could be ‘adsorbed on
their passing through the skin to the polar groups of high molecules, e. g. keratin, consisting
a part of the skin.

And it seems likely, though debatable, that the layer of adsorbed water molecules would
-act as an obstacle to the permeation of water and if a small amount of ions is adsorbed, this
obstructive action of water molecules would be decreased, though its exact mechanism is not
““clear, and consequently the permeation of water would be increased, however ions are adsorbed
“over a certain amount, these adsorbed ions would begin to obstruct the permeation of water
through the skin. : '

3) Na has a greater accelerating effect on the permeation of water than K'. The permeation
“of water in solutions of higher temperature was greater than in solutions of lower temperature.
" -These facts also could be explained more easily on the basis of the lyotropic phenomenon.
(Department of physiology, Tokyo Jikei~Kui Medical College)
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Summary

The ontogenetic investigation of the action currents in the retina has been carried out on
the enucleated eye of the chick embryo. The results obtained were as follows. :
1) A slow positive potential was produced by illumination already on the 8th day of
incubation, when neither rod nor cone makes its appearance. «
2) In the course of development of the embryo the reaction O'radudlly takes on the adult
form‘ The Py component appears on the 16th day of incubation and is predominant than
Pr. The form of the electroretinogram completes itself on about the 19th day of mcubdtnon/
before the hatching. .
3) The action currents increase in size remarkably from the 16th tu the 21st day dfﬂd in
these days the rods and cones, especially the outer sections of the latter develop. On the 4th
or 5th day after the hatching the size of responses reaches its maximum, but thereafter 1t,
becomes smaller again. :
4) When the enucleated eye is being warmed again to the body tempamture, the eleotrlca
responses increase in size. In detail the component Py .grows larger first and then the
component Py. '
“On the way of the degeneration which appears usually in few hours after the enucleatlon,,
Py diminishes earlier than Px.
5) The size of the d-wave is related more intimately to the prosperity and decay of the, -
a~deflection than to that of the b-wave. And the similar relation is observed between th
size of b-wave and the steepness of down slope after the d-deflection.
(Department of physiology, Med. Faculty. of Kyusyu)
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Summary

It has been found that the threshold voltage producing electrical phosphene is affected b&y

the level of illumination.

When illumination is. gradually mcreased starting from absclute darkness, while the eyes
being kept opened, both the threshold for appearance of phosphene (S;) and the liminal voltage :
(threshold) atits disappearance (S,) drop with increased illumination, although bLyond Smillilux’
both thresholds and their difference (4S) remain almost unchanged. In cases of green and.
white lights, the illumination-threshold curve appears to be composed of two components, the
transition point between them being at 1 millilux, while the curve with red light illumination-
does not show any such point, therefore suggesting its’singlé nature: In the former case the
function of rods and cones seems to be appearing as separated through the level of illumination.:

The component curve can be expressed by the equation y =
1

the threshold (voltage), x is intensity of illumination and I, r, and a are constants.
(Institute of Public Health Department of Indusirial Hygiene)
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On the Displacement of Sweetness Threshold as Influenced by Fatigue.
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Summary

1. A manifestation of fatigue due to mental and bodily exercise was found in fluctuation of
the sensitivity of sweetness. School girls 38 in number and 17-19 in age were tested on saccharose
solution before and after the school hours, which cosisted of lectures and practical courses in
botany, chemistry and languages, extending over 3 hours in the morning and 4 hours in the
afternoon. The intensity of sweetness experienced in each trial was expressed by point-score,
3, 4, 5, or Gaccording to the degree of intensity (See the Roca Hygiene Vol.16 (1949), No. 4,
p. All)

2. In most of the cases tested, the total sum of the marks was found increased after the
work compared to the value before the work.

3. In Fig. 1(p. 76), all cases were treated collectively and the averages of the scores for
each concentration were plotted against concentrations. Both the threshold of judgement (Cj)
and the threshold of perception (Cp) were found displaced to lower concentrations. The curve
for the tests after the school work runs along a course situated higher-in the diagram than
the curve for those before the work. The gap between the two curves of sweetness sensation
is especially obvious for lower concentration in the neighbourhood of or just above the threshold
of judgement.

"4, Thus the persons seem after the work more predisposed to detect sweetness,

(Department of Physiology, Med. Faculty, Univ. of Tokyo)
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Summary

In the anterior hypophysectmized frog it has been demonstrated that the power of urinary
Jexcretion of saline solution given to the frog can be enhanced enormously and that in the
‘adrenal gland the so-called “Summer—cells” proliferate markedly.

These characteristic changes which are quite similar to that observed in salt~adapted frogs
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(ref. previous communication) can be completly suppressed by the admnistration of suffxclent
amount of anterior hypophyseal extract both in anterior hypohysectomlzcd and saltadapted ‘
frogs. -

Moreuver, frogs receiving anterior hypophyseal extract daily shows permament edema in -
isotonic salt solution, and does not recover from it.

Thus it seems most likely that the adaptation process (spontanious recovery from edema) ‘
observed in frogs which is mainly due to the a,etlva,txon of adrenal cortical cells (ref previous
communication), is through the action of anterior hypophvsm.

(Dzpartment of Physiology, and the Institutz for  Labour Physiology, Chiba Mefhcal College)
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Summary

It is supposed that-the venous extensibility are different from that of arteries, as we found
he great difference between the histological stracture of veins and arteries.

Earier conception were made by many experiments on the longitudinal or horisontal strips
f veins. Therefore, I carried out my experiments with the method which indicate the changes-
f venous volume and pressure snnulta,neously

The results of our experiments, data in the abdomznal vein of toads; at the low internal
pressure, e. g. O~1.5mmHg, volume of the vein shows no change. But when the pressure
sinereases to 2.5 mmHg, the volume of the vein increases rapidly. The volume, in the case
10mmilg of internal pressure, is twice of it at SmmHg. But we must give 300mmHg pressure
~in the vein to increase thrice the volume at. 10mmHg The excensﬂnhty (dv/dp) of the vein:
~is largest at 2.5~5mmHg, and minimum extensxblhty of the vein is observed at T0~250mmHg.
.7 In the solution of 10-*adrenaline, the vein contracts 54~602 ; in 10~ 5adrenaline solution
'contra,ct: 40~439 ; and in 10-¢ adrenaline solution contracts 19.2~3.6%

* The changes of volume and extensibility of veins reach to the maximum at rema,rkable
~lower pressure than arteries..

‘ (Department of Angiolo J?/, Hirosima Medical College)
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