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Studies on the Catalase Activity of Red Blood Cell Suspension.
1. Red Blood Cell Suspension as an Enzyme Solution.
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Summary

The author carried out a series of comparative studies on the catalase activity of red

cell suspension and hemolysate and found that catalase retained in red cells has some

characteristics in activity as compared with catalase in solution.

The samples used were prepared by mixing human or rabbit blood with physiological

saline solution and distilled water. The activity of catalase was measured by a usual

titrimetric method with KMnO,.

Results obtained are as follows:

1) The red cell suspension, as compared with the hemolysate, has much wider ranges

of enzyme concentration, reaction time and temperature in which it decomposes H,O, as

a monomolecular reaction.

2) Owing to the remarkable stability of the catalase retained in red cells, a dilute

suspension, on standing in air, preserves its catalase activity unaltered for long as 30 hours

at 18°C, for over 50 hours at 0°C. After these times, however, catalase activity shows a

gradual increase caused by hemolysis.

3) Catalase in red cells, unlike in solution, suffers no destruction during the attack

on H,0, at a temperature below 25°C for at least 50 minutes, but finally its activity rises

gradually without any trace of hemolysis. At a temperature over 35°C, however, the ca-

talase of red cell suspension suffers a gradual inactivation during the attack on H,O,.

4) Optimum temperature, temperature coefficients of reaction velocity, activation

energy and Michaelis constants of catalase activity were estimated in red cell suspensions

as well as in bemolysates and obtained the following values:

Optimum temperature
Temperature coefficient (Qy,)

Activiation energy

Red ¢ ell suspension Hemol ysate
49°C ’ 46°C
1.57 1.02.
7860 cal 450 cal
3.04 Mol/1 0.44 Mol/1

Michaelis constant

{(Department of Physiology, Medical School, University of Kanazawa)
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Summary

.For the purpose of studying the function of spinal cord during electronarcosis, we

recorded the tendon reflex electromyogram as well as the avoidance one, while the electro-

narcosis was induced by our method with the alternating currents (60 c/s).
1) When the movement of hind limb was evoked just after the electrical stimulation

the tendon reflex of a hind limb was inhibited.

2) Tendon reflex was enlarged or inhibited during electronarcosis. And when the

tendon reflex was increased, the height of muscle action potentials was large, polyphasic

or accompanied by some after discharges.

3) When electronarcosis was deep, the tendon reflex was much suppressed or comple-

tely disappeared.

4) The avoidance reflex of a hind limb was gradually suppressed and at last com-

pletely inhibited under electronarcosis. In some cases synchronization voltages were observed

during of after long electrona.rcosm

(Second Department of Physwlogy, Medzcal School Osaka Dmversu‘y)
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Studies on the Acid-base Balance of Saliva.

Part T : Essential Factors governing the Acid-base of Saliva.
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Summary

+ HEstimating concentrations of various inorganic and organic constituents of human

T

f;arotid or mixed saliva collected after pilocarpin injection or stimulation with acid, the
author studied on essential factors governing the acid-base balance of saliva, and dis-
cussed on the mechanism of their excretion. Conclusions obtained are as follows:

' 1) Concentrations of extra-cellular salts in natural saliva such as Na, Ca, Cl and
HCO, are lower than those of serum concentration, and increase to their level of serum
concentration in company with rise of excretion rate of saliva after stimulation, while
those of intracellular ones (K, P, NH,) are higher in natural saliva and decrease in excited
one. Rates of increase of the formers differ considerably with one another, while those of
the latters are of the same order.

2) From these, it is presumed that extra—cellular salts are excreted by increases of
functional permeabilities of ‘gland cells for the respectiw)’e salts, when gland cells are ex-
cited by some stimulation. Intra-cellular salts such as K, P, NH; are supposed to be
excreted as metabolic products in cells, and thus their excretion cannot be increased so
much as those of extra-cellular salts and of water.

3) The most essential constituent governing the pH of saliva is found to be the
bicarbonate, and thus the pH: rises with increase of bicarbonate concentration of saliva.

4y Both the maximum concentration of bicarbonate and the pH in spouting saliva
often surpass the blood levels. Moreover, the concentration of bicarbonate in saliva can
hardly be influenced by the rise of blood concentration by bicarbonate intake as was al-
ready reported. .

5) From these, the author proposed a hypothesis on the mechanism of exéretion of
bicarbonate through salivary gland as follows: A part of bicarbonate in saliva originates.
from CO, produced in gland cells and ‘H+ ions of HyCO; in cells are exchanged with
Na+ ions in tissue fluid, thus forming excess NaHCQ, in saliva, when the functional
permeability of gland cells are excited to rise. ' ‘

(Institute of Physiology, Kyoto Prefectural University of Medicine)
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The Role of Adrenal Cortex in Epinephrine Action.
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Summary

In normal rabbit the epinephrine content of the blood was remained elevated even 4
bours after subcutaneous injéction of epinephrine (0.2mg/kg), whereas with bilaterally
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adrenalectomized rabbit it diminished within 4 hours to the normal level. When cortisone
‘was administered to the adrenalectomized rabbit previously (5mg/kg, 24 hours before) the
duration of the elevated epinephrine content of the blood was prolonged as in the case of
normal rabbit. Cortisone was thus found to preserve the epinpehrine in vivo. The blood:
pressure effect of epinephrine ‘was also influenced by the presence of cortisone.

Repeated epinephrine administration to rabbit (0.2 mg/kg, subcutaneously daily) for
more than 3 weeks reduced the eosinopenic response to epinephrine injection. In this state
the duration of the elevated blood level of epinephrine and the blood pressure effect after
epinephrine administration was shortened as in the case of the adrenalectomized one.

(Department of Physiology, Chiba Medical College)
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Contribution to Analysis of Flexion Reflex Curve of Rat with
Electromyographic Method.
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2) KREEEROBOHERTIL, 801G,
100, 150, 200 msec 1R CHE % %, 200msec
DI#RILF8 A & Fab e\ . mechanogram 3 Kfk%k
x DOIERCHY L TRHED LA b .

3) KEE OB ENTI50, 80, 100 msec 1=
FHEBEA T B %, 160 msee PIBIC (L F D 7
\+. mechanogram CiLk x DFHEBECHEY L1
BHED L% TR 5.

. = R

1) Bf%ﬂii : BRS04 BRERECEIR
)

2) Y5 —th (1952) FHEREISE, BREBCKIES
Elg 4L BRAEERE 5, 95-100

3) BEFA— « /DRI » FIHE=RE (195]) &
G BB EER B AERESE 13, 46

4) Creed, R. S and C. S. Sherrington (1926) Obser-
vations on Concurrent Contraction of Flexor Mus-
‘cles in the Flexor Reflex. Proc. Roy. Soc. 100,
258-267

Summary

In the previous report, one of the authors (K. H.) concluded that the flexion reflex

curve of the normal rat consists of three elements, the preceeding peaks originated from

spinal cord, the middle peaks from brain stem, and the delayed peaks from cerebral cortex.
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Further observations were made about the flexion reflex with thee lectromyographic
method leaded from m. biceps femoris. ' ’
The results were obtained as follows :
1. In the electromyographic records of normal rat, the following three spike groups
. were noticed, namely at 60msec., 100-150msec., and 200msec. after applying a single shock
stimulation to the paw of right hind limb, These discharges were disappeared in the time
course after 400-700msec. v ' .
2. In the decorticate rat, no reflex discharge was recorded about 200msec. after the
stimulation, .
3. In the decerebrate rat, no reflex discharge was recorded 150msec. after it.
(Second Department of Physiology, Medical School Osaka University)
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Fig. 1 : Changes of the estimated time (A) and the average frequency
per second of EEG-(n) during the “time estimation”.
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Fig. 4 : EEGs in fatigued state found by “time
estimation” method.

1, 2 : 1-15 trials, m =23.8 sec., (0 /m)2=
grade of fatigue)

3, 4 : 16-30trials, m =48.0 sec., (¢ /m)* =0.388 (2nd
grade of fatigue)
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Fig. 5 : EEGs in fatigued state by “time esti-
wmation” method.

I, 2 : 1-)2 trials, m=27.0 sec., (6 /m)2 = 00l7(not
fatxgued)

3,4 :13-32 trlals, m=26.7 sec., (o‘/m2 =0.041
(1st grade of fatigue)

5,6 :33-62 trials, m=46.5 sec., 0/m32=
(2nd grade of fatigue)
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Fig. 6 : EEGs in fatigued state found by “time
estimation” method.

1,2, 3:1-40 trialsy m=25.8 sec., (¢/m)2=0.012
(not fatigued)

4, 5, 6 : 41-50 trials, m=31.8 sec., (¢ /m)2=0.609
(20d grade of fatigue)
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Fig. 7 : Relationship between estimated time (A) and
the average fraquency per second of EEG (n)

1:(8/m)2=0.017, (not fatigued), r=—0.393

2 : {6/m)2=0.041, (Ist grade of fatigue), r= —0.361

3: (¢/m)2>=0.789, (2nd grade of fatigue), r = —0.740
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Summary

1. EEGs were recorded in fatigue of the “time estimation method” (Yoshii) and the

" mean frequency of EEG was discussed.

2. When (¢/m)? (m: average of the estimated time in seconds, ¢ : standard deviation,

{o/m)?: fluctuation degree of time estimation) was smaller than 0,03, the EEG showed nor-
mal pattern. When (¢/m)* was between 0.03 to-0.08, the increase of beta waves was noticed
(1st grade of fatigue). And when (¢/m) was larger than 0.08, either delta waves or ab-
normally large alpha waves appeared (2nd grade of fatigue).

3. In the 1st grade of fatigue, average of the estimated time (m) was short, average
frequency of the EEG (n) was large and this state can be regarded as a excited state of
brain fatigue. In the 2nd grade of fatigue, however, the inhibited state, when the average
estimated time was short and the average frequency of EEG was small, and the excited
state, when the average estimated time was long and the average frequency was large,
appeared alternately.

4. Negative correlation was significantly found between the average estimated time
and the average frequency of EEG in the 2nd grade of fatigue, though it was not so
significant in the 1Ist grade.

: 5. From the results obtained, it was concluded that the “time estimation method”
can be admitted as a brain fatigue test electroencephalographically,
(@nd Department .of Physiology, Osaka University Medical School)
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Bl RECkRT D LIERTHA Y. B
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BRI 28 B33 HAREEE 15, 25-30
2) BN Yo [LSTERE o RFE-aE (FF284E) &
HEEOBREREERECTT¥E (Ekost
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3) ﬁﬂ;{ggitﬁﬁ (FAFn285) ERE EX¥0OHWH 15,
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4) EAEKER (EFI2650)  FEHNEO HEMRREE
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EEEOHEIRC S 2 RIETEE BRE
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9) ERERRD - fih (AF28E) FEEICERIRCE

ETE (N RCBEOTE)

10) Creed, R. S., D, Denny-Brown, J. C. Eccles, E. G.
T. Liddel, C. S. Sherrington (1932) Reflex activity
of the spinal cord. 56p, Oxford

11y Bieber, 1., J. F. Fulton (1938) Relation of cerabral
cortex to the grasp reflex and to postural and
righting reflexes. Arch. neurol. psychiat. ch1cago
39, 435-455

12) Tokizane, T., M. Murao, T. Ogata, T. Kondo
(1951) Electromyographic studies on tonie neck,
lumbar and labyrine thine reflexes in normal
persons. Jap. J. Physiol. 2, 130-146

13) Koch, E. (1932) cited'from Schweitzer (1937) Die
Irradiation autonomer Reflexe : Untersuchungen:
zur Funktion des autonomen Nervensystems, Basel

14) Mies, H. (1935) Skelettmuskeltonus, Labyrinth:
und Blutdruckziigler. Z. f. Biolog. 96, 444~452 -

15) BEAMEARER (BRI274E) &g b RE ko &
B e B g 4, 201-207

16) Rademaker, G. G. J. (1931) Das Stehen 287-288,
Berlin

17) 16) i@ T 39-105

18) 10) i@ L 72p

19) BEKEER GRHEH)

Summary

Effects of skin pressure on muscle tone of lower extremities were electromyographically
studied in man as the successive researches of the previous reports. Methods and experi-
mental conditions were same as those in previous experiments. The results were shown in

following table;

M. tibialis M. soleus M. vastus M. biceps
anticus femoris femoris

: ‘ ipsilateral + — -+ —
pressing the {upp er chest {contra,la.tera.l — + 4+ - +
unilateral . . ipsilateral -+ —_ + —
- (hip region {contralateral - + 4+t +
rubbing the sole + 4 + - +
pressing the sole +—+ + + 4

In the above table (4+) indicates facilitation and {—) inhibition in muscle tone, (+—+}
indicates that there exists considerable facilitation due to touch stimuli at the beginning
and the end of pressing.

From above results we know that pressure on the unilateral side of the body causes
the extension of the ipselateral leg and flexion of contralateral one, a reaction relating to
righting reflex ; rubbing the sole makes the leg rigid like a pillar (positive" supportlng '

_reaction); and pressing the sole changes the tonus distribution of leg muscle .in similar
one to that in righting posture.

(Dep:m tment of Physiology, Med Facult., Univ. of Niigata)
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Studies on the Alkaline Splitting of Oxy-hemoglobin of Albino Rats.

(FRRLOEE L B AEET 28 5 BRI A& THELE

1. #

o

B ERCT AN ) H{EA S5 L BT
45 heme X ZEBEEHES globin w5452 &
BELABELR, ZOBRTHL T [Trd
y 4342) (alkaline splitting) \ 3 &Faibic
2 BTV A,

Haurowitz) [ X A LEfhkmBEOT B Y
SR E L R —FE OB TR RN T — 2
DIERRTH, BMIOEFE, b5 LRI
7, LE—OBIITS HAER & AR LTI
BB EGS. EBLTEI TS Y SEEERE
O EEOBRIZRCH T HEME LB < R
25 EERLTVED.

Jonxis® (I BN BEATEREICTEN D L&D
FEEE L, T Y EEHEE LT S T ke
B ABEMIOMEED TN D VK T A8 D
EXIMERST O 40 heme BRI { i
EADETIFL T 5.

% Brinkman et al®® 1z x 2
Ly, BRI —EH LD B2
Live AomEsEL 7 A h Y
S A ERES DR TS L, T
NAY GRS TRTVL O,
S LoD TR L b
ko 8~209 Bk > B8,
TOEEIH BB TH 5.
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Summary

Studies were made of the reactions leading to the splitting of rat’s oxy-hemoglobin
in dilute solutions at strong aikaline PH. Results obtained are as follows. ’ k

1. The alkaline splittng of oxy-hemoglobin lead to alkaline hematin with maximal
extinctions at 620 and 395 my respectively, and at pH 12.0 and 38°C this reaction com-
pleted within 30 min, '

2. The over-all reaction was of first order with respect to the concentration of 6xy—
hemoglobin and OH icn respectively.

3. Equilibrium constant between oxy-hemoglobin and OH ion was 8.2.10~% mole/l.
at 38°C, and bond energy calculated from this was 7,000 cal. at 38°C.

4. Experimental energy of activation Fexp, free energy 4F*, enthalpy 4H¥, and
entropy 4S¥%, of activation were estimated. The values obtained were: Eexp=18,700 cal.,
AF*%-19,000 cal., 4H*=18,000 cal.,, 45¥=-—3.2 e. u. respectively at 38°C.

5. Above the concentration of 4M, urea accelerated the alkaline splitting reaction.
In 6.7M urea solution, Eeyp,=10,400 cal., 4F*=18,800 cal., 4H*=9,800 cal,, and 45%="
—29.0 e. u. respectively at 38°C. Further, in strong urea-solution, oxy-hemoglobin tended
to be oxidised to met-hemoglobin. From these, it is suggested that urea has decreased the
interaction between heme. units or heme and globinin oxy-bemoglobin crystal.

6. Ethyl urethan also accelerated the alkaline splitting reaction above the concent-
ration of 0.4M. Injection of ethyl urethan (narcotic dose) to rats, however, did not affect
the velocity of the alkaline splitting reaction.

(The Department of Physiology, Nara Medical College)
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Summary

‘The authors successed in making a new device to catch the action-current generated

in nervous fibers by insulating the myelin~sheath without drying.

This device consists of 2 thin plates of synthetic resin 200u in thickness. The plates

are provided with a fine ditch 40 to 70u in diameter. A nerve fiber is inserted into this

ditch and sealed with vaselin which secures almost complete insulation.

Availing this device, the action-current generated in a nervous fiber was recorded by

a Braun tube oscillograph.

{(Physiological Depertment, Tokyo Dental College)
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