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A study on the role of brain for the establishment of adaptation to
the repeated immobilization stress. I. Changes in brain activity and
several functions of the body under the repeated immobilization stress
Masahiro YANASE (Department of Physiology, Yokohama City University School of Medicine,
Yokohama)

A 6 hour immobilization was applied to rabbits for successive 7 days and the establishement
of adaptation was investigated. Decreases in food intake, water drink and urine volume
on the early stage of the applications recovered after the repeated stresses. Although the
first immobilization effected decreases in rectal temperature, glucose tolerance and oxidation
of “C-u-glucose and “C-labelled short chain fatty acids in liver slices and changed the
response of heart rate to mecholyl, the 7th immobilization had little effect on those. Therefore,
adaptation to the immobilization can be considerd to appear on the repetitive exposures to
the stress. The threshold of stimulation in the midbrain reticular formation inducing neocor-
tical EEG arousal decreased under the immobilization stress and that in the dorsomedial
nucleus of thalamus increased.

Changes in multiple unit activity in the ventromedial nucleus, anterior hypothalamic area,
preoptic area and hippocampus under the first immobilization stress diminished on the
repeated stresses, while those in arcuate nucleus, posterior hypothalamic area and midbrain
reticular formation were observed under either the first and 7th stress. Elastic changes in
the brain activity may correlate with the establishment of adaptation to the immobilization.

(J. Physiol. Soc. Japan (1973) 35, 109-124)
key words : repeated immobilization, brain, metabolism, temperature, adaptation.
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Fig. 1. Changes in body weight, food intake,
water drink and urine volume in the course of
the repeated immobilization stress. I indicates the
standard deviation of 7days before the stressful
days.
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Body weight, food intak, wator drink and urine volume of every day in the

course of the repeated immobilization stress. Each value is the mean of 10 rabbits and the
control is the mean on 7 days before the stressful days in the same group of rabbits

Control
Body weight kg 3.25:-0.16 2.90
Food intake g/day  106.1 9 50

Water drink ml/day 310141 223
Urine volume ml/day 182-1-35 129

Repeated immobilization stress

1st day 2nd day 3rd day 4th day 5th day 6th day 7th day

086 283 305 320 309 313

101 102 113 119 104
313 361 358 361 339
142 172 150 176 169
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Fig. 2.
immobilization stress in the course of the repeated exposure.
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Glucose tolerance test under immobilization stress. Mean glucose level in plasma

(mg/100ml) = standard deviation of six experiments is given

Blood glucose level after the injection of 2ml of 50% glucose

Control 10

Under resting condition
Under st stress
Under 7th stress

GLUCOSE TOLERANCE UNDER THE o

REPEATED IMMOBILIZATION STRESS

UNDER RESTING CONDITION
mn/d

200,

100y

30 60 90

120 min

119015 1864 9 126413 123+ 1 121410 120+ 8
117418 195417 175416 146420 140420 142+17
1124+ 9 18618 120118 119+ O 1154 9 112--10

UNDER THE Ist STRESS

30 60 0 120

GLUCOSE (19 iv inj)

Fig. 4.

* 30 60 %0 )
min

* 30 60 90 120
min

Graphical representation of the results of the glucose tolerance test in the course

of the repeated immobilization stress. I indicates mean blood glucose level and standard

deviation of 6 rabbits.
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Table 3. 4C-u-glucose consumption and its incorporation into CO; and lipids in liver
slices under the immobilization stress. Counts+standard deviations (gmc/mg liver tissue
protein-N) of ten experiments are shown
Repeated Immobilization MC-u-glucose “4C-u-glucose incorporation in liver slices into
stress (No of experiments) consumption CO, A B C D
Ist day —(10) 4980+52 2658+22 284 1 31+ 1 27+ 1 79+ 1
-+(10) 4570430 2104+29 18+ 1 30+ 1 18+ 1 60+ 1
7th day —(10) 489628 247217 30+ 1 31+ 1 30+ 1 78+ 2
—+(10) 5005432 2468415 304+ 1 314 1 29+ 1 804 1
A : Fraction of cholesterol ester. B : Fraction of trigryceride. C : Fraction of {ree choles-
terol. D : Fraction of phospholipid.
Table 4. Incorporation of “C-labelled short chain fatty acids into glucose, CO, and
lipids in liver slices under the immobilization stress
Counts=standard deviations (#mc/mg liver tissue protein-N) of ten experiments are shown
Reveated 1C-labelled fatty Lnmobili 14C-labelled short chain fatty acid
st rgss acid incorporation 'rt? on b acetate propionate butylate
into UC-1- MC-2- UC-]- M“C-2- UC-1- U4C-2- MC-3-
Ist day  glucose — 1964 4 603+ 3 8254 2 2714420 2104 4 81945 234+ 2
+ 254 3 903+ 5 1557421 5760+29 202+ 3 8422 314% 2
CO, - 2004+11 839 7 4193421 648+ 2 3112-£47 22544 1947422
+ 1477427 717410 3429:4-30 506+ 5 2896:+18 342--2 2899411
cholesterol ester — 504 1 110 1 194 1 254 1 284 2 9041 31+ 1
+ 29+ 1 41+ 1 13+ 1 18+ 1 31k 1 87£2 44+ 1
triglyceride - 2041 51+ 1 11+ 1 124+ 1 314+ 1 79+1 30+ 1
+ 13+ 1 19+ 1 94 1 1141 314 1 9642 45+ 1
free cholesterol - 59+ 1 1214+ 1 15+ 1 19+ 1 32 3 7942 29+ 1
-+ 30+ 1 50+ 1 11+ 1 10+ 1 31+ 1 8641 44+ 2
phospholipid - 1014 1 2514 2 42+ 1 64+ 1 82+ 11812 80+ 1
+ 594 1 120+ 2 29+ 1 37+ 2 8l% 2 202+2 110+ 2
7th day glucose - 200+ 3 590-- 4 8354 3 328823 204+ 3 8252 2624 3
+ 200+ 2 611--12 8374 3 3398420 206-= 3 83842 299+ 3
CO, — 1994212 8264 4 414833 6074 3 299812 24342 2397421
+ 20024-10 8214 5 4176436 600-- 3 2997411 25342 2460420
cholesterol ester — 5141 111+ 3 17+ 1 22+ 1 31+ 1 84+1 36+ 1
+ 51+ 1 1114+ 3 164+ 1 1541 314 1 88+1 42+ 1
triglyceride - "214+ 1 50+ 1 11+ 1 134+ 1 30+ 1 90+2 34+ 2
+ 3141 554 2 514+ 1 1441 31+ 1 9242 39+ 1
free cholesterol — 53+ 1 120+ 3 15+ 1 19+ 1 30+ 1 82+1 33+ 1
-+ 554+ 2 12041 1441 194 1 314+ 1 8441 40+ 2
phospholipid - 994 2 244+ 4 37+ 1 60+ 1 80+ 118041 91+ 1
+ 104+ 2 2444 3 404+ 1 50 1 824 1 1901 102+ 3

L, CO, kit L. “C-1-FEMR oA REBIC BT 2 BISRIETR D 7 K —FE~ DY
1 EBEORE R 2T e r o e id, HC-2-F% A%, CO; Apk, JREASEA~OE Y AR,

BB L U HC3-HERD T F—E~ORVARIE  H1HBORBREICST % LA LFETH
BIEARR L, “C-3-HE TS IRE S o7y, #TEBREARRIIBYTY, F1E
B~OH VAR E CO, A imLE. %1 BEAMBRICRBT 2% LRI b hvas
FIBEAT OEBREHERAB R I ETE LY -7z ’
7 HBEEAT TIRTAL EED bR F. EBEEER & V2 AT O RN R
{Troie. Thibb, BEAFETHROLH ﬁﬁr%jfﬁkjocl:{fi‘ BoYE

21k,
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EEG arousal threshold

v
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%5 MRF stimulation
%z DM stimulation

00 [ IMMOBILIZATION 1
0 3 6 h
The Ist day of repeated stress
\
1.0 -
o s
"""""" )
05-a 2N e e
[ .
IMMOBILIZATION 1
00 0 3 6 h
The 7th day of repealed stress
Fig. 5. Changes in the EEG arousal threshold

of stimulation in the ventromedial region of
midbrain reticular formation (MRF) and in the
dorsomedial nucleus of thalamus (DM) under the
immobilization stress.

Fig. 6.
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The location of the tips of electrodes. A : Lateral preoptic area (LPO). B : Medial
preoptic area (MPO). C : Anterior hypothalamic area (AHA). D : Ventromedial nuclcus of
hypothalamus (VMI). E : Arcuate nucleus of hypothalamus (ARC). F : Posterior hypo-
thalamic area (PHA). G : Hippocampus (HPC). H : Ventromedial region of midbnain
reticular formation (Ven. Med. mRF). T : Dorsomedial region of midbrain reticular formation
(Dor. Med., mRF). J : Dorsolateral region of midbrain reticular formation (Dor. Lat, mRF).
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MUA IN THE BRAIN REGIONS UNDER THE
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Fig. 7. Multiple unit activity in the arcuate nucleus

(ARC) and the posterior hypothalamic area (PHY) under
the repeated immobilization stress.
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Fig. 8. Multiple unit activity in the ventromedial

nucleus of hypothalamus (VMH), medial preo;;tic area
(MPO), lateral preoptic area (LPO) and anterior hypo-

" thalamic area (AHA) under the repeated immobiliza-
tion stress, Co



118 BRARMEE A b VA L {E B 3 5 AR O RIS IE T 3 T B I O 1R ENC B S TR

BUR TSI AR (VMH) o MUA i, 51
RIBEAMERZIC EA L, 1EMHURNCORT
ML, ATE S <CHVETARRIL VEY
VAL BB LD, 0%, KEICETLT
Ao Ve b ¥ Y, AT L DR D
b7 < ATHT D VL B R Lic. 557 [R5
ARTIE, 1 RBEATICL > THLONER
LixiB » & F, FERTHE AR MUA
&, 7AW OKET, ZE—ETH o7k,
(= 8).

WK TEETE (AHA) 758 L7z MUA @
o 1A EEATNIC X A L, AREE» D L
FL, BV kHEREL, ARt 3R L
TR T ETFTNETOH, BULAIKEL,
BAMT B VAL R L. RS
HIAFRIOLAMCER L. 20k 5 RE
bk, % 7RIFEFAFORET AR ONT, 13E
F—nDL~LEfERE L7z (K8).

MRS RS MPO) o MUA 1%, # 1A%
BEMES» 5N 1ERIchbl->TERL, %
DHRFICT R L CTARE 2 ReLR, AWRI
DL S E 5T, FO V& LR
BALEL L o7, REBREAR%, £70H
BRARFICE - T, Zo¥iro MUA ix28{bd
¥, AMOKBEE2H ULT—ED VAV ERS
7z (K 8).

MUA IN THE BRAIN REGIONS UNDER THE

REPEATED IMMOBILIZATION STRESS

UNDER THE Ist STRESS UNDER THE 7th STRESS

i o
HPC ey L S

v b e A A o M o o

SMuEZRRTE (LPO) ik, 2 1 [EIEBEAR
#%, FIBELTr MUADKTRALR
BRI 4B E TZ Oy L L B L
7, F0%, AFHOLvSLICLEY, fEk
#l, AEHIOLSALDEETho7z. H1E
BRIZE o THDBNE, ZOEMIO MUA 0ff
TRETHARTRFD LT, F7REER
fokkE, MUA isiE—E 0 v~ & Jif
L7z (98).

b. KEMZESR

LskE HPC) 2 6@ L MUA i, %
1 [RIBEATIC X > TARH, ARETL D b5
VLRV RRHELZ. Thabb, AWESX
n, MUA 1z B L, ARk 2 K5 3K
ETCEFOBEBCLU_AEEE LS, RECEKT
LT, AL Y%, Ao MUA o v
AT E ol BEAREXEBELLETE,
EoMUA o bix@Es oh, F7HEEA
T, AfokiEd, MUA gE—gov
VIR Uz,

Rz (AMYG) o MUA 1%, # 1RSSR
FEBWTY, &7 RBEAFICEYT LA
BRD LN » o7 (KI).

c. WREHERR A

IR AEER (A (mRF) o MUA o, BEAHT
ik B2, EEREHIRAIC X > TH LVEE
ARED b, EEFHFEL Y 2mm
ERRIE MU DR L L, BIHRAEE
Bo@EmS EEN, FRKEORS 2
P & U A IR (4 & I P BUER
(VEN. MED. mRF), 3% py @ #5
(DOR. MED. mRF) ¥ X 05
Mz b TRk ¥ 5.

FP R RIS B & 3 L
7= MUA I, %1 FSEE®R»D
AMYG pom™ ey i smma s BT BRL, AT 6 BRI TR
iCET BE LV ERRBO N, #
e & > TREBICATRTO v vic
° ' o o T ERLR LD, M LRSS 2
Fig. 9. Multiple unit activity in the hippocampus

(HPC) and amygdalar (AMYG) under the repeated

immobilization stress

B L TR A EARFTRITO L i b
Eolo. ZRIERLT, HIKEBHEER



SFHEEEA P VAREARCT 5 EROBISER TR B INORECB T 5 HEQ 119

HENEETD MUA &, 51 EREATTESD
BIERT L, Afi2RMEE b 3SFREEIIE
BERETO VA EBRELLZY, ZOBRBFBUET
LTAME VKT 5 TR VL ZERY
e, MR, A ER LT, Ao v
ALY bE VRV R R 2 BREIC bR
L7z, 8% 1 EBEATIC X - TH S iz PR
MEERENAE D MUA &bk, KEARHRT
LRABEED b, Thabb, H7EESE
i & - T, PRESHEREEARE O MUA
X, 51 EARRE L FRRICARER D b KRFEIC

MUA IN THE mRF
UNDER THE REPEATED IMMOBILIZATION STRESS

Ist DAY 7th DAY

AR RSt A e b

RWWhe 4
S A \W‘-(/:.
o™ I,'\V J :
» “ N :
VENMED, mRF . -~ :
- - = o Al '”'—'
T g P - —~a _‘____\_-n_.\—v"”‘
VENLAT mRF -
IMMOBILIZATION IMMOBILIZATION
o 3 6 H 0 3 6 H
.
“ Y
DORMED, mRF o~ » i
L R bl
. T wa\r( o V_\.‘_..‘w' A
IMMOBILIZATION IMMOBILIZATION
0 3 6 H 0 3 6 H

Fig. 10. Multiple unit activity in the vent-
romedial (VEN. MED. mRF), ventrolateral (VEN.
LAT. mRF) and dorsomedial (DOR. MED. mRF)
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Studies on the mechanism of excitation by anodic off stimulation
with the voltage clamp method Takamasa KITAMURA (Department of Physiology,
School of Medicine, Gunma University, Maebashi)

Using the electrochemical model of excitation consisting of iron core and nitric acid and
sciatic nerve removed from the bullfrog as the experimental materials, current flow during
and after the hyperpolarizing clamped voltage (on the electrochemical model, the core in
nitric acid was positive) was observed to elucidate the mechanism of the elicitation of the
excitation by anodic off stimulation. The methods of voltage clamp employed was an ordinary
one for the excitation model and the bridge-voltage clamp method for the sciatic nerve.
The obtained results were the following.

1. With the hyperpolarizing clamped voltage above a certain value appeared a peak
transient inward current (on the electrochemical model, current from the core toward the
electrode) associated with the inward current similar to the initial and residual current
which flowed through a polarization cell.

2. When the hyperpolarizing clamped voltage terminated during the course of the peak
transient current, an action current like inward current appeared.

From these results it was confirmed that the anodic off excitation occurred when the
depressed exciting state caused by hyperpolarizing current developed to excitation by removing

the depression, namely, hyperpolarizing current and polarized potential.

{J. Physiol. Soc.Japan (1973) 35, 125-139)

key wards : anodic off stimulation, hyperpolarizing voltage clamp.
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Fig. 1. Diagramatic representation of the
electrochemical model of excitation and the elec-
trode. E : Electrode made of a plate of stainless
steel (6.5 x 2.0 cm), Fe : Iron core, circular cut end
of an iron wire of 1 mm in diameter, Sol. : Nitric
acid.
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Fig. 2. Experimental set up used in voltage
clamp of the electrochemical model of excitation.
I, II : Low voltage stabilizers, A, B, C and D:
Power supply, regulator, amplifier and detector
respectively, which compose the voltage stabilizer,
M : Electrochemical model of excitation, A, V :
Apparatus for recording of the current and voltage
respectively.
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Fig. 3. Records of current flow during and
after the hyperpolarizing voltage clamp of the
model (superimposed). Clamped . duration was
definite (500 msec), clamped voltage was 1.06, 1.15,
1.58, 1.85 and 2.31 volt in the record 1, 2, 3, 4
and 5 respectively. A :Clamped duration and
voltage, B : Current flow, upperward deflection
shows outward current. P : Peak of the inward
current. Core : Iron wire of 3 mm length and 1 mm
in diameter, Nitric acid : 809, Time mark : 10 cps.
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Fig. 4. Records of current flow during and
after the hyperpolarizing voltage clamp of the
model (superimposed). Clamped duration was
definite (500 msec), clamped voltage was 1.15, 1.53,
2.09 and 2.68 volt in the record 1, 2, 3 and 4
respectively. Core : Cut end of an iron wire of
1 mm in diameter, Nitric acid : 70%, Time mark :
10 cps.

Fig. 6. Records of current flow during and
after the hyperpolarizing voltage clamp of the
model. Clamped voltage was definite (1.57 volt),
clamped duration was 80, 80, 200, 450 and 500
msec in the record 1, 2, 3, 4 and 5 respectively.
Core : Iron wire of 3mm length and 1mm in
diameter, Nitric acid : 809, Time mark : 10 cps.

FEREOEITIT L A R b, Fig.s
B X Fig. 6 oB& ] Uz BEEE g —
T, WHEBHEEALZHEEObLOTHS.
IS DA BV D TETRAGE O ME ORGSR
&, s R E BRI & - T, a) itk
Hiﬁié’ BIELZEH L% E onBERIck < &
AR & OV D) B A A — it o> peak
RIORME B (B b B~ D EH)
NENBLZ ERED LN, UL LEEEEN
INECEAE a) BT, BEELESD S
Fig. 5. Records of current flow during and L oAt a), b) dhicEHh Z e BNEE
after the hyperpolarizing voltage clamp of the ZH o =
model. Clamped voltage was definite (1.57 volt), U7 TR & 75 - 7o WA L7 BEBRE 2SR
clamped duration was 65, 70, 70, 75 and 90 msec THhhEH 213 Y b) ORBFITFEETHEHY
in the record 1, 2, 3, 4 and 5 respectively. Core : I, EO peak VR AR R [H

Tron wire of 3 mm length and 1 mm in diameter,

Nitric acid : 80%, Time scale : 50 cps. EEEE W LN BRSNS A
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Fig. 7. Diagramatic representation of the in-

ward current under the different hyperpolarizing
clamped voltage on the electrochemical model of
excitation and the time point on the curves of the
inward current (the time point on the curves 2,
3 and 4) at which the clamped voltage terminated
the transient inward current (action current)
occurrs. The clamped voltage for the curves 1, 2,
3 and 4 was greater in the order.

Fig. 8.  Isolating box for the set of sciatic
nerve in application of the clamped voltage. (A) :
Whole view (photograph), (B) : Plane view, (C):
Side view (see text).
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Fig. 9.
bridge-voltage clamp of the sciatic nerve.

Experimental arrangement used for the
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Fig. 10. (A) equivalent circuit of the nerve and
(B) the diagramatic representation of the oscil-
ograms obtained in determination of the value of
Ra, Rb and C of the equivalent circuit (see text).
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Fig. 11. Records obtained in determination of
the values of Ra, Rb and C in the equivalent
circuit of the nerve. Obtained values of Ra, Rb
and C are 7.7kQ, 1.2kQ and 0.03 #F respectively.

Fig. 12. (a) inward current under the hyper-
polarizing voltage of different value and (b) inward
current under the depolarizing voltage clamp
(35mV). The preparation was the same in (a) and
(b). Hyperpolarizing voltage in (a) was 20, 35, 55,
85 and 105 mV in the record 1, 2, 3, 4 and 5
respectively. The value of the Ra, Rb and C in
the equivalent circuit determimed with the hyper-
polarizing voltage was 10 k@, 1.2kQ and 0.11 £F
respectively, and Ra, Rb and C determimd with
depolarizing voltage was 8 kQ, 9009, 0.18 pF res-
pectively. Traces A’s show the beginning of the
voltage clamp with upperward deflection, Time
mark : 1000 cps.

RAEDER

Fig. 13. Current flow during and after the
hyperpolarizing voltage clamp of different voltage
but definite duration (3 msec). Clamped voltage
was 210, 170, 135, 105, 85, 55 and 35 mV in the
record 1, 2, 3, 4, 5, 6 and 7 respectively. Ra, Rb
and C in the equivalent circuit used in obtaining
the records was 6.2kQ, 680Q and 0.10 uF res-
pectively. A shows the duration of the voltage
clamp. Time mark : 1000 cps.
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WK B ER ORI LU ad MO EBIE D
#53 Fig. 12~Fig. 1510 /T T2 &0 Th -
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BE (—@8) oBAHEEE4C LcEAics
5 BIEEAT B X OCBERES OBHREED
FLEET, Fig. 151K T4 0 3 BRI B a1
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ESOBEODOTHETHB. & T Fig. 12
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Fig. 14) #RERNICHE T BB ICE S D
DTh5. Fig. 12 (b) ofgskix (a) oFALE
BoFEIcL Y, BoBEBEEERICL - TH

ierma
o

Fig. 14. Current flow during and after the

hyperpolarizing voltage clamp of definite voltage

(105 mV) but different duration. Clamped duration
was 4, 2, 1, 0.5, 0.3 and 0.2 msec in the record

1, 2, 3, 4, 5 and 6 respectively. Ra, Rb and C in

the equivalent circuit employed in obtaining the

records was 7.6 kQ, 1.4 kQ and 0.054F respectively.

A shows the clamped durations in each record.

Time mark : 1000 cps.
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DBERDLDZINELFEFHOEBEECORBRICLZ LD
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e (Fig. 130 6, 7), BIEBA P — 8 # A
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FEEIBEROLD AL & h 5 RMEBRITE
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Fig. 130 1 ~5 DFHIc s v TR EBETH#%
EEEROI L AT SN 5N S BRLTN
T 5. Fig 1413 EEBEEHH —BENR
EEHRABND XD, BorE Bk, %
NS OB ST o ERB IO Y 2T o
AR CTEEBEEZFH L, FHiHROE

Fig. 15. Inward current at the termination of
the clamped voltage of the definite hyperpolariz-
ing voltage (105 mV) but different duration. Clamp-
ed duration was 100, 60,20, 10, 5, 2 and 1 msec
in the record 1, 2, 3, 4, 5, 6 and 7 respectively.
Ra, Rb and C in the equivalent circuit used in
obtaining the records was 5.2kQ, 1.3kQ and
0.05 #F respectively. A shows the clamped dura-
tion in each record. Time mark : 50 cps.
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Note on the activity of angiotensinase in exercise proteinuria

Sumio MASUMURA, Shinsuke TAKASHIMA and Nagao MURAKAMI

Department of Physiology, Mie University School of

Medicine, Tsu, Japan

Recently, it has been reported by Casten-
forsD that urinary protein excretion is accele-
rated during and after exercisein the human,
while the activity of renin is increased to
stimulate production of angiotensin II in
plasma. Under such a condition, angiotensin
IT might be excreted in urinary protein. We
have checked on the activity of angiotensin
II in exercise proteinuria and failed to find
out any activity of this polypeptide. If a
speculation is permitted, angiotensin II might
be inactivated in a process of the excretion
due to probable increase in activity of
angiotensinase. Therefore, in the present
paper, we have tried to estimate the activity
of this enzyme in exercise proteinuria.

Four young, male volunteers were used
as subjects. Sixty min before their running
up and down a stairway (7.4 meter high, the
running for 3.0 minutes), their urinary bladd-
ers were emptied by voluntary effort as
completely as possible. Urine of each subject
was collected immediately before the runn-
ing. Second collection was made 57 min after
the running. These samples of each subject
were designated as control urine and as
proteinuria urine respectively. After mea-
surement of each volume, they were sub-
mitted to preparation of angiotensinase. In
this procedure, 4 volumes of 959, ethyl-
alcohol were added to 1 volume of control
urine and of proteinuria urine. The mixture
was centrifuged at 1000 x g for 10 min. The
sediment suspended in Krebs Ringer solution
(pH : 7.0~7.4) was dialysed through a cello-
phane tubing against the same Krebs Ringer
solution for 24 hr in a cold room (0 ~ 4°C).
After the dialytic treatment, it was centrifu-
ged again to separate the supernatant (the
sample of angiotensinase).

* BRI, BRI, F LR SR
FR AT SRS
(Received for publication Novenber 21, 1972)

The final volume was adjusted at 20ml
by adding water. The protein content of the
supernatant was determined by the method
of Lowry®». To estimate the activity of
angiotensinase in control urine as well as
in proteinuria urine, 1.0 ml of each supernat-
ant was added to 100 ug of a standard angio-
tensin II and then incubated at 30°C for
5.0 min. After the incubation, the mixture
was added to boiling absolute ethyl-alcohol
and boiled for 5.0min. Then, the alcohol
was evaporated in a vacum. The activity of
the remaining solution was assayed on an
isolated guinea-pig’s ileum by the method
of Picarelli et al. D.

In both control urine and proteinuria urine,
activity per ml of each supernatant was
estimated throughout the study. As shown

INACTIVATION % OF THE
() STANDARD ANGIOTENSIN
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Fig. 1.
urine and proteinuria urine. Four subjects were
designated as a, b, ¢ and d respectively. Ordina-
tes : inactivation % of the standard angiotensin
11 (100 ¢g) incubated with the supernatant (1.0 ml)
at 30°C for 5,0 min,

Activities of angiotensinase in contro}



in Fig. 1, angiotensinase in the supernatant
of control urine inactivated 50~759 of a
standard angiotensin II and that of pro-
teinuria urine destroyed 70~809 of it. The
activities in proteinuria urine of three sub-
jects (a, b and c) were increased by 50, 8
and 17 9, respectively, whereas that of the
fourth subject (d) was unchanged. When
compared with the mean value of control
urine, that of proteinuria urine was higher
about 20 9%. Therefore, the activity of this
enzyme tended to be augmented under
conditions of muscular exercise. When we
considered the difference in the activity of
angiotensinase between control urine and
proteinuria urine in relation to the net
increase in amount of the protein on the
respective proteinuria urine, the activity
was risen in proportion to the protein
increase. The result is shown in Fig. 2.
Because angiotensinase is protein by nature,
such a result could be anticipated.

Besides the present study, activities of
kinin-releasing enzyme and kininase in hu-
man urine were investigated (Masumura et
alavm),

Their excretion was also increased in
exercise. Therefore, under this kind of condi-
tions, permeability of glomerular cell mem-
brane to these enzymes seems to be increaed.
An alternative possibility is a disordered
reabsorption of the proteins in renal tubules
as suggested by Nedbal and Seliger®.
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Fig. 2. Difference in the activity of angioten-
sinase between the supernatant (1.0 ml) of control
urine and that of proteinuria urine in relation to
the net increase in protein amount of the respective
supernatant (1.0 ml) on proteinuria. Incubation at
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(100 #g). Abscissae : the net increase in mg of
protein/ml of the supernatant.
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E, LU, WHlenf@OMizrdbb0l§5L,
Zh b DERIIRR IR END I DEE S,
Vi=E — Ri(Er+Ey)

Ri+Ry+nRs
_ Ry (E1+E5)
Vy=E,—_Re(Ex+Ep)
T R Ry R,
V= — #R3 (E1-+Ey)
Ri+Ry+nR3

Tibb EB1 BI QR E;, O HECESTFET S
LEWE, ENBV, Ve, VaOAREX, BERIRE
DL LTSNS ZEBHAL,ATH S, S
OPEDHREZHEL, ThLhOBME(LEZIE
A D components & biF %4 DERIC2 E5mL
7.

8. EREEHRRICLININEDOA F >V EB
R EDBIE

sFE (FZX, B, $o4H)

A RE—F %5 » T Goldman-Hodgkin-Katz
DOEFBERC L - T, 14 VERIEED 345
TV HERE, BRELMEY LEEHRED
HEHMEZHBZ LB TEBR T TH 5. Ll
Goldman R 7> >EN 5 ERELAE Ohm Bl
CEBEHRTH-T, FEAETCOEEER
Ohm Rliz L7eddb 72 V. 2 DB BRRE O
HEE KD D DREETH - 7.

bhubhirv i Goldman = ZHAE L ChE
kE D OROBESFBEREZEE L, coFER
25, WO AVREXPSELWEEDOBRELE
LEcAre

I=—FRV(ZPxCx—0)
+Foexp (BV/2)BV/2 sinhBV/2
Lih. 727U B=F/RT, @ X carrier i, ¢ vt
REBEIEIE CH B, ARE 1M Goldman iz
X% Ohm AliciEYg T 5. V=07Tix I=Fp ©iF
WIRBZbND, # =/ E CRIERSEM LD
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SHE VI ESE T S S computer simulation 12 X o
T, TIEHEI L BRI 2 T LB iR
OWEHER KD D Z LR TE, 28EE UTE

B35 L SMAIETI& A A ViR (1/10 Ringer) O
A PNa=1.534x 107" /sec TflLdd cation pd—
HF{Ew.

RER OIS, =g oS S E
@ trans-cellular potential k&35 &% % 77;%
%. i Farqubhar O 50T, HIAEHCTN

ﬁﬂrm@®mkﬁVAﬂ%wﬁﬁ#ﬁ&Té
T EE LT WA, IR EIE S fEma o
trans-cellular potential WZxJjE35H O TH 5

2.

1) Shinagawa, Y. et al.(1972) Jap. J. Physiol.,
22, 1-11

10. ;EFHATR O energy JHEE, REHER
J U angiotensinase JEHE(C DT

PR, WESERD, KRR (ST,
o)

T TR 7>

me, kininase, angiotensinase %3 J % urikinase &

itz vE kinin-releasing enzy-

DOIEEMBFEE XN T WA, —Fidbiviohuidil
TEFFHORBEEASITCINT, ZhbOTELD

ok HEMI U kinin-releasing enzyme ¥ X O
kininase J ¥ 0D B A 200 T3z, AlalvE )£l
Ttk Dt angiotensinase 7§k (An) i H L ener-
gy MEE (B) BXOEER (P) oing ey
% An OBERERET L.

ﬁ&abf,l)Anww%w:4ﬁ®m%?
(T b 22:F Py ) A ROREER % 3 EER)

wicthRE A L7 %ﬁk4hnUDEmﬂ-
BNz X D EE %5 L Ringer
i (pH @ 7.0~7.4) #INZURT (0~47C) T
QGRIENT Uic. iBNTHOELC XD 2 bhick
m%.An@ﬂmLk%vﬁ: 2) An QEEE : £
3 (1.0ml) Y angiotensin (100pg) &Nz
8 (37°C, 5.0 mm) L72% boiling ethyl-alcohol
iz e, gk (100°C, 5.0 min) Uik,
Fizerrcig aleohol ZEREL, /4% v F ORI,
WHEIZ & 0 4 fES e angiotensin ZlE L An
BPRDI.

FERL U, B 3 V£ proteinuria T
V2P ot - T An SN L7c. $isdbbil

alcohol

A
=

#

#

T control urine @ An 1L L C20 % &S
e, —7 Potidns memmgrlbzb
D, E otk TP 8ins 5 in a8
turz.,

SEEX LT, E oniiclbpiLC, P aum
L, BAETHS An pf- THEITT 5 X 5l
biviz,

1. £EHECEHTIME— LR 42—l
EEBHERELICDNT

TR, DTk CABRPEA, HAEn)
SV BRI OB IR LT, AR

EIHERT SRR X T B, WRIEHT BT
HANRNE, BB bR AN SRS R T 23 i <
&, T ORETIREREMET S Uk LIk
M & Vs - C, EERER & RO v~ E TR
PEFTRETH D, HAREEOETREAEL
T, S ORIEZ AR TR RS

L7, RIROMT & M &R EA & LTt
iz bhh, i EE S RiROZ L,
R oisE W TREEZHEHRL Tw S, &
fitic s L Cid o D I RE R RIET 5 &/z%h
5.

U7ehs T, htubhid, T ORiLMuisGe s
Yy XE DG, % 0 ANRGHEYE LN D
REWEDFTFALRPE LT e, WIREEL
T, RIEEMETR Y & i S B I E ORERE & 2
BIVS MLk OHLKZ T~ TH i,

4 5 6 A T4C OEBE T AR XK
— B L, ¥ 25°C THEHBLADOEMIEL
7o, I ORI, FLFRXDEMOX Sk
TR Lo Wicd, REE O i T AIRE
WA 5HZ LIRTEL P o, L LI %
S TARBEOY X4 L b WE (B THANCE
EaEx bhs) OEERFEEING. £ TR
BRMBE30E, 60H & A HHA < {910IE D~ L A & —
ofiEY, wlr—A7 25— MEICXDERK
e, chic X % & 6~8OmWikic
%, {RIREE T O M SRR T LT 2 VS
D@Wm,rfwiU/}Twm&#$5hJ

, RIRET IR A MRS B,
éb ATy E RS THimiEE oL b, oE
TSI X% B B Teds, NAAK—D
35 A B T BT & Tn 7D, ShERITS PR




&

SRl zler otz Fie, 77 INLT I 5L
BRIKENEC X 5 RITOVWTCHERT 5.

12, 3407353y MGEOHBEESIC L B4R
BHEROME (BE18) FLHREEAORE

ANE—, FHEER, ANT5AZ (RIKTX, &,
BT

T DELGHERVE, FROBELFEIICS &
SE, IMERBRARE, EEEFERBINE
BOMENTX D, EE ORI A OERIITE
2TV, B, FEMBAREERN==
V=¥V VvI/RKKEHARE L BB IhDD
T, BEALR, EEHEO 2 BEEEEE S O
BLWHEERRT, BREED LD, 24174
V&, IREAERERSE (0.1~40 ml ORI,
ERPIREARIERTRE), EEF VY P A—&—
BE, WEEBEOBEFBC I/ L. thil, &
HEONT%, TOAEIRECTHETE, %
7z, BB EEC X 5k X OES T
LB RRET, BVWILEEIRY, BT E
FERTHEZBEEE, MIEEOMRTE U R
SR TES. £33, ERWLRALLT, &
BEBLR 3T A — & — & Ul R MBRIEME IR O Bigg
PR > TWEDOTHET S,

VTN, HNE 05mm EX 320cm
DOEYZFVVF2—~T%EHEZE 6mm BEXH19
cm DHEIL, 2 NTAVE—THE XD
U, ZORITY VEEREER T pH=T4 CHE Lz
BBk % AWT 0.3mOsm./cm DIREEAE %D
¥, 2~5pl OMEmMEEE A L, 305
%, ¥z 1,600 rpm EH#E 16 rpm, 1557fy, 37'C ¢
BOSHEETTIRS, F2-THRETSE~ES =
EVOLTHRER, TVY F A~ X —THRELT,
Wk, ¥—70hiE, EHEl & OB RIS
L, BEEREEMCE, MERMBNERERL, B
PriEE &/ 120~100 mOsm, £k 80~60 mOsm.
BETHHD, FELPL, BAREBERIE, —®
CRBEPTL, BEHSL—-VERLE
D% — % Du Pont O BHIRAFITEE THHTT
5L, A~SEOEE» LD, HRMIEOINS
CEBZMERTIOEHEESN DM, S4%3D
W, WEOG#HEBRET U GERT 5.

13, ARTLUATFREICHITP Na 4 F> D

&% 147

EES

BETAE (KIREEKR, M)

RET VT ezeBiTsE, » FFYV
SFREEHREE SN T EBESFHHEEETS T
LIDOWTIBIREE Uizss, SN, BRENSF
DR X B ES NafFvor FF vy vy
FEED B ORI O W TG T 5.

BT OFERNE» B L BT ¥ b= ViskER
WCHIH Lew P77y vaF%, 20C O IR #4
CANTHERDO Na A FViEERZAIE L. = F
Fvd pH 6T L, KETERE{TR
bl 7‘:. )

v PV VR T O EERHETD &, K
WhoRr N7y v TFREBESFERELTWD
EEZLND. TOXSw FT Y VIBRICHE
RESrEEERTE, WTHBIPP T, ®
F7 Y v GTEHAeksBLcnote. £ 0K
pNa IIREW > L iz, 2D, EHILD
Na A4 Vide PV vHTFrblg L. X%
M3 & pNa IZFCHALK., M EOoBEKINL
TRD X5 eIBRMBTRETH A 5. 2E D, K
X OBENEEET S & Na A4 v dHEEL, Mk
X - THEPERET S & Na 1 4 v dFRE
15,

Wi, FIRCOEIRM L 3Bl ok OKIEE 4C
CLTRWT, v P Y VYORBEZZORRO
L, BERVI2AVWIAROBERRZEREL
fo. RV T OVEBREEISR THB. ZD X5
BEBRERRVWEY Y IARERLSH T AR T
pNa Z#l|E L7z, AFBEROREShicr F7 v
VIEBRFENEBNT S 2, Na 14 v Ok
WXERD e, THXIES Na A A4 v OFRIE
RS S o e, — R SN ICBRR T
INEC X D RBEIT 70, BREOFRIE L EER
FETHAEREC X % » b, IAERENETL
X, BESTIEERESNT, Lo T Na A
FVAHEREINLP T EHEL OIS,

WIz7kig 20°C Dkliz e K7y v ORER A
h, GMEBERRYITE2EFHLT, v F 7Y vy
TFEREL T HBESTFERELLE, 200Co
EEACHB LT, EELAPT pNa RHIE L e,
v NS v GFrbBERITFIRREIN TV
», kFBHLTH pNa KZ{hi3E Uk b »
7
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PLEDERPDS, v P77y v Fioew Bt
%L, BEXITFOWECLE 5 T Na o 4 v 2585k
L, 6T%E, BESTOEEZCE-T Na
SFHVHFREING L b o T,

14, RY70907 3 FETABICLDIET
T2y ORHEIZOLT

NE#sE, MT & (MEKUEX, A

MERO 7 L7 3 vy iE <« DWE
LEALTENORERTIREZT5 L vwbh
Twb, Linl, ThbDETMBEEHEE LR
TATIVERITE EGEETHY, ThE
THHWLHERL > TLTHHEL X 7 » -
7z,

U2 Lok b biuidfho B o e il 4 D
RIEEMOME R vy RIRE, ALHIT =g
J —sby EDTA 2R LIEY T 7 YL7T 3
FENLCERIKEETE -, BRe7 /L7 3
VIRELITHSEIENS L L ERER LKL, TS
IVOTDE D HEIREE WS & v LR
NFEDOFESHIRIC L » TRED Z L icdikT 5
L#E 2 HND DS F DRSOV TR
CIRE U OIERWIRIT 21572 5 & e, T
3V OETRIRITIREZE (LI 2 W T DT 75 F28
IOV THIMET 5.

BIZIET T 2 v — iR T e 7
VAV Fa— b5 EI0E - TRELILLT
L. FloMiEz BERRMINCERE L b oiRow
TLHRD L, RBM&E7 LT s vEExbh
B3V PN bE R LB X bicfho 7L
73 VRV P o T BRI ZE L Z R L
7z,

ZDXSTEYTZYNAT I PELAKIICL -
TME7 47 3 v OEMPEIREZERT B L i
b, ME7LT I VOEBNERELMD IS
T« DR NTIRE (RSB, BERA, IER)
W BLIKE) X — VDT AT I VEEBRERD L
NAHHREM D SERBE~OIERAE LTRY 7 7
YLT 3 RSN OIRFEI R 2 i LT
Wwh.

15, BF 2 £ ¥ AB%KIC & B HERAHOW

W &%

e (1)

LRIE, BE B Bk, K, B4k

S E FLRUSRIC I D KRR LIS A R i &
LT hydroxy-cyclohexadienyl-radical 2343
Lo EER L. AEEEALT 1+ Y vBERRRE
LTAF~EZ Y (met Hb) 0 peroxidation
RS 2W TG Lz,

1. Met Hb & H0: G ¥ % &, met
Hb v hAsillxhs. g=2.001 unresolved
hyperfine structure % %%, Mdfy19 gauss O
ESR W #zw+. pH7.0wE W Tz DERD 2
WL HEESERE 2 x 10°MIsec™, £ 72 Z D K
RIE—RERS I Lz 53 5 (k=1 x107'sec™). b
F7, S 405 nm R DA X D i EE R
kB E 2 x102Mlsect &750, ESR IR
HiRE—HT5.

2. ZORSFRICIEE & LT phenol #, ZE
FWMR 525 &, WETIHES W ABER
THH, HETHHEEREZRBTERY. O
B < h L ORBRGIRE S & 50 U OO TR R HETE
L, i LCAO MO 3T X » THFhifix
T 7okkR, phenol %> & 1% 3 X T phenoxy
radical 234K T % Z & A5doir o7z,

3. Fiz phenol #¥FEAML T met Hb 7 o4 /b
BoB(besb L, ERIVC met Hb 7 ¥ h L
/% & phenoxy radical O LG ikia LTk
u, phenoxy radical #fifnd & %1z met Hb 52
BRI LTS,

LD BRI TS reactive species (T2 T
EREELTWiRWw, OHZ Y an, OHZ
SHAREBEEINTWVWS, S LOHZ Y h L
BRI HEEET 5 @ 7x 5 1F, hydroxy-cyclo-
hexadienyl radical 23t X3 NETH D,
ALK INTWIRWE Z A, T OFREIT
. Lo bhTEERT Y BRI SRR vA
FEETSH LT OGETRE met Hb-H0, &
hzDdho, Eid OH 7 <5 /L3 US A l R
‘T 1, phenol i {45 7> D #Ef © phenoxy-radical
L7 - T bkic heme-pocket 7> 5 FRAMTHEEE
XhTVW5, FEoia5ik heme-pocket )T
bHEEZLND,
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1. Influence of rythmic and tonic con-
traction of the small intestine on blood flow
through the intestinal segment, 1-14.

N REFAPIIRMITICE LIZTHE

T. SENBA, K. FUJII and Y. FUJII (88355
B, BH—x, BHaFT  REX B, 24
)

HLEEBBPIRMTICN L TR T 18828
X2 ENT, BEELEIA ROF R IOKE
EBY, oheh, BRER, KIGSHIRO MR
CRIETEERERLER, SEA XO/NED
¥ 8cm DIND/NE R T oWT, in situ ¢, ZZ
it AT 5 BiSIR Mk E % BT E 5 <l @
L, ZTOESZBERIMER Tt L THE OBRK
R LI,

NG DRI IC B WTH, BB CE
WCh, O/ ITH AT B BBk
CHCRAWENR A A U, MikE L EB) & O
fRvE, BRORMEIEETIE, B, ARV TRDR
HOL T, IFEER, HERs X RER
DELEERD, /NEORBIIEIC D - TGS
1M & SEARE 2 ER D Tz,

IRMEARZLC VY, IHRRIER W BIIR MR & Vs
T 5L THIRMLER S —&Ec#EnTs. L
P UBMEOBIIC I & b, MKEERRELRR
L, #M#EHcixmEET 5. shigfaRl oy, IR
CVIBIRHIR & DB OBAS 2T L, SRS
BWIHELTLTHENERTIOTHS. BE
FITAIDRA LB T, BRI O IR it &
OEEMEFROLBEOBD P H VD, WHEEH T
BLDMFREBRA L, HEMCHEORE L N
T5HDTH5,

IHERIEAC 313 B ERIR M i & O BE ANy,  BYAR 0
MERBALEZRLTWE S, NEEDOEH MW
P Eh72dOTHY, WIEMCR TSIk
ME DM, SRMTE DWTL ML Y
B, & O0EXOREEENC R 5 MITEOM L
DFECE ClcmEPRRCES i ofimc
5,

2. Neural regulation of the atrioventri-
cular conduction, 15-25.

ERCE ORI

H. IRISAWA, W. M. CALDWELL* and M. F.
WILSON* (AR %, H/A P =¥, ALy

* 1 [KEK, B, 4, *Dept. Physiol. and
Biophysics, West Virginia, Univ. Med. Center
Morganton, West Virginia, U.S. A.)

FELOEMOBRELRERMEFLLBERLL
A-V interval meter ¥ X - ‘CEfHEAICEER S,
DEMOE S (R-REMME ox#e tkgsh
fo. #i1%, BERERRABT O 4 XTI A-V FERIR
[BOIPRMZEBNL 7 ~13 msec, —75 R-R Fefiifd
f@id 350~500 msec DHIFNTH 7. A-V &
O R-R RRMRC R Sh s EEnE, MRFAD
KET CRRSAETD » BN EPYH 5 LR~
VX o TRHDTIANE - 72, A XPILAL
ZLOPHLVEEMEERRTLIE T X » T
propranolol ¥R EGHE, & 5 WIXT PrEYV
#E5%, WEOEFIRD Uik, '

SR A X TARRKE R R 1 LAIR-R
RHMRORREEEZ Db Lk, iR E
MREEL LTHB ORI D A-V i
BEFROEEZV0ER T Lz, EAIERMHREZ
F#3 %5 & R-R FFEHEOE(LEEDLIRNT,
A=V OIZEREROEHERR S h 7o, —7, Bl
ERMENISTREE LTERE 72D Lk,

3. A rheological approach to the archi-
tecture of arterial walls, 27-47.
BNAREEMED L 40— SHgEE

T. AZUMA and M. HASEGAWA (3F - &%,
RBRIER : BHK, B, B8

4 X DO_EITREIMR X 0 EERAREIIR KA IR £ TD
KE R s X CHBEER, KEBRORHR XOH
BAEOEE, s b0, BERME, F
WBHhEThTRERS &3 55EWE, B, /NBH
EHEHROIG TSRS X O hysteresis fhiff
ZFRERBEEZ AW THIE L, Zh b OFFHIRM
Mzt L.

L EREEDE TEMIC B WT 174 & 3007
BOBRMEE UpRE t RO OMERER OIS
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NERT BWAE (%) ORI EETEIIRR O
fr, R HmcBERE L, RyIEMEE =098,
P<0.001) #338% Sivte.

2. ATOBIRER THEC X 5 MEEB»E
Utz IO EHEHR (R OERS LIHE
ot (D)1 & 300 BB OEMEE (Rawo) DMK
D =1.3 % 100-01R300 D fERGIAIHERA 23 2 DTz,

3. BT RBINRIER A BINR LR U 5 D 5
& DMEE RS L, KRR i o -
fo. EBITHEN ORI E D bR
ot T VRS OB A MO T
VEEEHEAS SRR I 7 B i TR LT < DR
L, EliFROEETREZRI LT E, MM
PERIOEWERE R T T X 5 Win - 72 AR,
BEIRTIXZ S OHEM PR DAL P TH - 72,

4, TEER AR AR O R R TR LD
WEL, NEHEGETE AR X O OE L
QAN T o7z, T D DD D-Raoo 41
RV BIRAE O FFEBE ML AR DS MEER e oA L7z,

5. FeditEfndhiic X A BINREE, /NBIEE T
#5, TEH o Young 3 (105dyn/cm?) L e
1.72-+-0.57, 1.45-+0.76, 3.72+0.56 &7 b, Bk
BEOEI T OMICD 7. —%, BDYoung
)3 4220+1210 x 106dyn/cm? & 750, {hoHR
12 H T 1000~300045 3 & 2> - 72

6. EYI, INGHEETER, BOREE R
iU, BIIRREESALCI T BN (M
T, SEMERD, IBERARAE) OMSEAHEREL 7.

4, Rectifier properties of canine papillary
muscle, 49-69.

1 X LEASEHOERIER

T. EHARA (FHIRMIN : Juk, R, Z:H0)

Sucrose gap kT X 0 A XLERLTEMIOET
L, M/NERIZ X b IRTEA 2R L TR 2
Tz,

Mo Cl %{thod large anion & EHd % &
HIEEAIIE & A XL LIS, FbTinic ks
J%5 gm ZHI30%WA Lic. £/ Por WHHET
b B X D IFWCIRERLO RN b » TTIE
—ETH5H L BRI,

Wiz, 1E%r Tyrode #iriz s TR 1sec it
EoEBRBEREE 21755 &, BEBEP R
2B URBERIC/NIRRSMEE LT, T

DI slope resistance #|ET % &, slope resi-
stance VIFBHEEE Hriciik LBEHICHR 4 EE
L7, FABROBERIIECLEHE S X OME Naig ko
Red RS N 7o, £ 2 CHMEE OERTC con-
ditioning polarization %&b H> L& % % &,
conditioning depolarization I k53¢ DR #REE P
DB LiCEE % B XE X7\ 5, condition-
ing hyperpolarization (3% @k & & L EFHRLEIC
BB R T ENb T

Wi, EW Tyrode Wirhks Xt (Kl % 1/2 12
WU 72 Wi i 3o\ CEATE R v B S i E R
ERLED, HBETL Il % mait
OEBIIRTE T Shcpiffic B 5 X0 bV
B OH~ED 72, EHIT (Ko & 1/10 1Tk
L 7cifiihis & O glycerol 3Rk T,
FBRIBRASIEE Uil (-50mV 2 5
—150mV %T) & ¥ v CEENICEIERLZ T
U, %7230 OB E  OE R 5 MELR
HoE Lz Rt

Dboz &mb, HEERX D IEVEEROR
iz K@ifiicxi+ % delayed rectifier system 7377
HET5HCE, BIOA RLEILHGHO Pe @K A
F VSR E Cith A ek L, KA1 A v st
MmN bR T 5 2 & (BT IER)
Mz vz,

5. Physiological properties of sensory
fibers in the spinal ventral roots in the cat,
n-1i,

F IEBARARCETN D BEIFHOLIREY
HHEICDNT

M. KATO and J. TANJI (hpgkiEsdi, FHE
NE : ek, B, SETEE)

* = QIEIH R EINER S 2 SRR S D I
FHEA VoL A DABRRHIEE T oW T2
ZAo3, PRIV E R R I 7.

TOESILTHREFSNLEEES v 3L A
W, FFHONIR D D W iR R e & £ D
PREAMIaA (aberrant cell body) 7538 L 7o itifk
CrXbbhorBbhsd,

Lo 77, $1134, S; LARDHNR 11 & 92940
DX D BEEMMES TSR I NI, ZD5B 6
A DORMET AR STl U, 8 AT R &, T A1
Mz IR L, 1A ERILORB)C MM LTS
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FHERU, 1ARTERNS X CEEREOR ST
BUTRERFHEZR L. Z0Ed», KERTHW
FREHEE T, ZRHORETEIRD - Tl
6 7&5)07’:.

TS B O R AR Y, IR Rk
ENDLNEIZERBTH - .

6. Quantal nature of transmission at the
synapse between hair cells and eighth nerve
fibers, 79-89.

HFEMREES HREDOHDOL + TR TDEF
BY{mE

Y. IsHiI, S. MATSUURA and T. FURUKAWA
(AFHFA, WBEEMN, HEORES: KRTA, E,
B — 2 B)

F V¥ S NE (NE) OFBIE LS 8 ik
L OMO Y F T ABMEEEER LD LITER
AHZEWHEC L VB APELPEINTE TS
25, ARMZETHCETFEEOS L PEATE
EEIPERFNLICDDTHSE. T ORFBRIIW
DEEVTHS.

1. % 8 o HilaNELERic X b EPSP %5
]v5L, M—0F2E525%41d EPSP Ok
BT Ld—E TR, LLHEEMEO%
LT HBNB/NEIED EPSP 2 oW T3 EBINZE
LL, B> Tt vwb ¥ % failure 4R 50
fo. EREART X - CEM/NY F7 7ABAPER
WeFgd+s08R bk,

2. L2520 X 5 7. EPSP OIRIEZE SN2 Poisson
BIC LI E SRR UL, HEHE%D
BECHLTREEThoOBERATE S L by
ofz. L LEBREPKEBDL EHEHLEVES
it -7z,

PEORMB» D, V¥ BHECET5HEM
Ja-4 8 R OB ERECETFIEFOL L %
NTWDLZ LRSSk, ok, AERITBE
Tl E LT, ANEIBROEPSP % 5 % 5kd LC—
BRI Catt, 5 WidE Mgt OB 2 E
BT % 2 & fTlabh T b8, KERTIEEI
FBCEOBELZTROLZ L XY s Tihbh
TWHZ ERDF oD, COWMFHESTHLTL
LEME DO TIHEVIIS T, SR KRS
2N QBEKOS D L AT, FhBEL
ETOEEBTIRbh T 5.

1. An input-output relation at the sy-
napse between hair cells and eighth nerve
fibers in goldfish, 91-98. . )

2 ¥ IOFEMIE L E 8 wiRiFEN 0L + 7
22T 2 A IEF :

Y. IsHiI, S. MATSUURA and T. FURUKAWA
(BHBEA, REEMN, HFEARR: XRTX, E,
R ) .

* V¥ 2 OEERE 8 1k 2 IaNGOER 21T
5354, SRGTS U EPSP 2sits ks h s a3, 3
MR B L ohbdbic, v~ 7 e+ VERD
5N SEEMEN T LI U 55 0/NMEIED 5
v (F7bb coupling potential) DFETHZ &
Bob ol RRMIVE<A 7 v T+ VEREILHR
Lis B Bai & FRICE 8 iy Simfa gl %
v, SRELZEIELEECIIInT +
vERL, EPSP, coupling potential o 3 & DiRIE
AT LT B ER LcbDTHS. 2Ok
RI%kDERVTH5.

1. Coupling potential 13~4 7 v 7 » VEARL
DL E, (BRMEENR LIcAC, T ORFH
RBLBEOLINLFARTD -2, ENTHRER
e384, MEOWRGFETL T L
7.

2. EPSP i3=4 7 »r7 1 YEADSIVHBH—
EORRIEN (V77 ABE) 2 -THEL, &
MEREIELEE, CORBEIYI 7T 5
VEMI VAP ART ER L Thbb—
EHENTIIE®E 10dB ofghnicxt L 4 ~208%
D¥EREZRLTZ.

3. Coupling potential VI~1 7/ r 7 » VEAL
LR, (EECHBERZCHLEPSP XD ¥ 5L
REWERZR L.

4, EPSP & coupling potential & V3Acik#
&£z LT 50T, EPSP 3 ShiizE
WEDOERT X W4T SICKL, coupling poten-
tial =4 7 w7 x VEMNPHEZECEINS D
DTHBHEEZBNS. ¥ coupling potential
PBHASL FBAOEL D T 20D o7z,

8. The chemoreception in the lateralline
or organs of teleosts, 99-118.

FEEARAMRSRICHITILERE
Y. KATSUKI, T. HASHIMOTO and James 1.
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KENDAL (BA{fwk, 1BA =, rvaL: HE
Rk, &, 45

FERBIFR IS OB REVI IR AR TH D & S
TERD, LEEFOMETY A DILGEHH
WhZRETH D LFERNT, (LR ERITIRD
ERESP LY, T OWRENERSEE &I
HELNDLPE S PERMB D, WER XK
EOBERTHLET, F<A, a4 H o0
T, WBOEBRZITR - s, Litoyhr
Ok, WFCE 2 BT L, B
IE IS AR S e,

F DB A A v o, KY 2 biavfl
WAERER T L 25, 2ARF Y RADREIKATIR
K+ & Na* 1 Fl 25408 o i B O A TRIfR
B tops, WEEATE Nat o+ 5 EREL
WL, YA Na* DIRE X ViIRWIGEID
BIEIEHRLS, ZhEE S  BIBRRRIEIT MY
THLEEMEORES, SR D 5 IO Na*
wadapt T 57 EFx bhvie. KT EUEMT
BoD b, WAKEDLDEREKNIZS LT, Hl
e K 3 O Nat okl 5 KEZ B2l - T
PRCHD &, 9 LEMEZR G TIMEEL» S
HIKERNCREFT L T e,

Z D &5 7o IR E A M O (AN 2 A R
5 RNOEBBIIMICEE L ERE 2D L
#zbhb.

FRATRAARLKRTERD, ZEEIA4VT
»5 Ca?t, Mg?, Sr2* EpFIHncH< 0,
FILRIVEEY — &, ¥=—%, TVE=TER
BRI E R T 5 unit SR, S
T, Jox HENRE &R BB DDp
T WERE DR ERE L ORI & kDT idin s
ot TTRFYARL TFY 2 v) OMER
AT T TR BUT TR O R O 75 5§ R D
FEE, KRRESR LD ESEBEITE S
NTWHEPLTHS.

DL T—EDB A AV DRIST HRAE
PRSI ET BT LB bR, Thilfto
{LEFGT IG5 D OIHREROKERTH S
WORE L DO LN LIcDS, Wi L B b
BOF I VHERINTWSZ &4, EHEDHo
BB R E ZRE LTS,

Vol. 21, No. 2

1. Visual masking effects observed in the
single units on the striate cortex of the cat,
118-132,

HEEoSE—AlRNE, D RABE X+ T

T. NIKARA (ZJERIA  HFEX, B, $—d
1)

FUACE iRk 32(7), ASTH 194K 6 {TELT

2. A consideration on the excitation
mechanisms of toothache caused by thermal
stimulation, 133-147.

BEFHIC LD EARREFCEYT 2 —2%
M. YAMADA, K. SuzuTA and T. KUMANO
(LR sr, ShELB A, REMPGES  BEUA, 1R, W0
— 2L )

TR X % thoh 28 LKE 2 SR S 7o R
A X DORWER TR L, IREREIRED
2P R E P IR RICEE, E ol A
DIRE D Ringer [NEAWTHEx b, £ D
D Ei-t iR o B, HFHlas ik X
GRS AR OTEHEL 2 FE8k L, £ ORREHE
L.
FORFELT, 1) ZhbBAE(LOBIE
MEROFET S 2 &, 2) BEEOANDEIT
X o CHBEEE UTOMMERT, HRHEET
500 2HBEBERL, ik —D D 2 FkEE
WEMSREFMIADIL D 250, 3) Fig,
RE ORI ILBIT 5 miF- ki OB ZEL
DAL, TOBMIIEEIEICX > TRk T 5 Z
LB E NI, 4) ZOESERREOR
Rz @iR-wEER I ATIC S X 5 &, REFW
JaDFHEX VFTERE & - 72 KEURE»Z D
f,  5) b Rlgec U CTRURRERALIR = AL
~HBAERTHY, HAPEIEIT=F X A, D
WCRFBETHSE T EBPLPIEEN.

3. Intra- and extra-cellular potentials
from “idle” cells in cerebral cortex of cat,
149-157.

FaKREE “idle” cell DBI3MINERL

E. SUGAYA, Y. KARAHASHI, A. SUGAYA
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and F. HARUKIR(EAHE—, EHEEH, S80F
Fo BRICE: : WRINEAR, 4 - FHIK,
)

F KRR B NERE DD L&, HER
HOBLHFHCEREROF TR I L R
SAL7RENZT, LrSBEVEENEE T LM
faefFEdbis. zhik idle cell 2 vwbh T
Y 7HAlE L S TRl TH 5.

Idle cell woWT~ Y VA NERRIZ X D
T E R OB EE TR VIR DR R % 2 7,
1) FERE~OHERELFBC X V5 nega-
tive DC shift ifk5 idle cell ®d - < b Lizfii
SEITIIAE 2 XA TORE T, BRBEEM
CX5LDTIREW. 2) A5V — g5
idle cell 1% P BB ITHE > e K E SRV
3 D ARG - 2 HR CERFEEE T
v, 3) X F AT —MENEAIR XS micro-
staining {2 X v idle cell X7V 7HaLE LS
ns.

ML Eo#ER X v B o DC shift & 7 v 7HEla
IR AL & DREE DWW TR U

4. A study on the excitation-contraction
coupling of the bulifrog ventricle with vol-
tage clamp technique, 159-173.

REEEEEEL Y & T OBEFHOBRENE
=R

M. GOTO, Y. KIMOTO and Y. KATO (148
B, ATRT, MEHL: AKX, B, $o43E)

Bolt, (L5 voltage clamp zh% G A L 725
PEELBREINTNED, ThbidE: LR
B LS DWW TIREAL & IR & DBtk % 5k
D HOT, BABWC O WTHEEL, BHERKD
EPREEBENFRCEG LRSI, %
B TR —RRCkaigshE <, MRNE
DRHRERRREFPEHETCHL L LD, &S
ERAVNE K T4 7n space clamp A3 TER VAL
ThHas.
ZEDRER V= VLERHITOWT, ERERE
P ZIFEDOERPES Y vr — /LD 2 EGH
HEEZEAV, 52 03mm O\ gap FOERDE
BAL, IEER, FBERNOERHE BeEHLE)
DESRC K Lz, H =0 sarcotubular
system ZREWHRKEPB H 0, zhidol

MBS E O HCBWTUTOZ & 2B
iz,

1. ERF=/VLERHTIE Nat oRNmE TR
DFfE —62mV itk LC mechanical threshold
PEL =58 mV, Lhll kolaEes LTz S
FIRWCENSAL, ¥ +20~30 mV CF K ik
NETS.

2. IRNOFEGERE RS BORRE <R E
&L, 2msec LIF CIasgv 4RI D3R & Fd
7 (phase | ), #LLL 4§ 100msec ETI3IE & A
¢ ali-or-none M/NEN &5 U (phase [), 100
msec DA L TR RICHERT 5 5, DM
RV EFIRN SR E DK (phase 1) 2w©
TERREE O AR (phase V) 2~ TR 2 THRA
RNCET 5.

3. LRI SO I o d B3RS
XA+ % (phase V). Tihbb 1208 £ Col
R D H =L LERE LG L, B
BOX SR 2HEDORIERZRIS V. EFER
SEHBOBESBEMELL T LB,

Ll ED#ER 5 5 sarcotubular system DE3E%
FERTDHLELBIT, ThERL I AL TOR
BIRER - LB T oW TER L,

5. Intramedullary pathways of the vago-
vagal reflexes with special reference to
those evoked by stimulation of the abdo-
minal vagus, 175-188.

HEMRE (FRHCIEED) RIRIC K DRE -
1R 5 O ERENIRRE DHZE

Y. NAKAZATO and A. OHGA (FhESEfI, X
B e dek, RE, ¥E)

HEPRIRIE L %8 -C xR 2 1R oD BT FP AR 0 & vk
% &, atropine MLEDF T b D kL Bt
#%%. Ohga et al. (1969, 1970) & Jansson
(1969) 13z D3EENE, VbW BIET Fr+ vy viE
B S A CBE Lic et E e b D &
HEELTWS. LHL, ERERESZ TS
REMRE O RAHNE & BERHERE & ORIz oWT
OWIFEIIFAA ERY By, EEE, RS
RERELIGE, REWEISED XS G
WESZ SN 5 2 #ZiB% L (RE1968). 4
v, —RIOSEER, MEfE X OCHIRIRE Lok
R iR BRIz, Al OSEEREE M
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B b AN FRICET 5 RNERIHK L. B

AN RS > B DR ORI ST 5 bR S
HEL, SN LOBBEIEEEL, EMOY
WrsEEy 1w X b MENSCES T AR EERL
7o X OFER, 1) YEET « Nodh ke RN T,
BiEOR S 3FORFIMES 2 b vl —7,
ERaIEE R el Uiz avd, LRt SHo K
D5 bk bEHEOEV3FHDO DML T S 1
WOWESZLEND DL TH -T2, 2) T OWIE
O F W O T ST D ko DR O (2
SV 1.0~1.4 m/sec & lE Xz, 3) Obex
X D UEM 4 mm DT CHERG A HTIMIE 5 %>, obex
L ORAGER, (obex XU 2 ~3mm LIAN) &,
Ehc 7 - TR 5 &, Bt T oS
WIS ge U 72, 4) Obex & 2 @RAEMOE
RIFEEH (X 2mm DIR) ZHEIWT 5 &, Wi
SHDOPIEED BV IGED AR5k L, Th X DR
DL OEWITIE, T TH 7.

DI i o, THISIRE 2 Soil ¥ 2 ok ikt
DsROTEE, SRIRFIZ B O WU IR O A
BRI XTH L, o OFEHHTE LT D T
RIBI MO L OO FREFIILL Tn5 & H5HE
Wi, ChbOfRE, BEHONRDEM &
BEZEPED L, ZOWEORVEHINER,
Ml 2 KR T S OO T X 5 DT
b EBHEESND.,

6. Further studies on the lipolytic effect
of excess potassium on rat brown adipose
tissue, 189-200.

Bh U Y LOBEIEIHRE ORI R ERREF
K. YOSHIMURA and T. HIROSHIGE (FHH/F¥
—, ZE bk, B, B4R

XX hhvbhidEy Vv AR EEIRIHO
Nelfm fvhek L PR 2 FE NS ¥ 52 8, T
O H V7 AERVE cyclic AMP i 0 B i
LTEREZRRLTWAZ E2RE L. 225
TEh )y ADIENSRERIT A Y Y AvhD B
o ADRRIT XV FIHICEY Licks /b= E X
7R ATy ARKTEES L -
fo. LietdoTlmn )y afEflE 7 b=ExT7Y
VIER E O S i BB D bivs,
ARGV E S Y 7 A ORI 5 R R O 1 %
EiyE 3 5.

1. /7 A=¥x7 Y vOlRIESBERRZVvEL
Y VRTLE F 723 B EIRIH LR O R ST X 0
FEAEEEL ST sTehSEmd U AERX
ZHHDAE L DIFEA EELTHRI S L.

2. NY AL F VIV IVEROIR &R
FRL, COEMEFA7+ U VTR L. Ek
ZONY Y AL FVOERREY Y v A ORET
THEPERER L

3. WA VY ADNENESRERIE 7 L= E X7
YR LR T ST 7 r— LT EIRIC )
Ihiz,

4, BEIgESEIRED / L2 ERT Y VE
Gr¥e. B Y AVE in vitro KBTS /LT E R
7YV ORHRE R F IR LT,

5, VELAYVITRES v P T/ ERTY
v EE A Yy D TlEIE R S 2T
FAN R I & D Bz,

LA E D& R B H Y v A ORISR E 18
fa g ik DATE R R O i Z ks T L 7 v
=7 Y VORIEEANLUCEREZEE L TVv5
LOLHHIXND. BIBEN Y7 AL X DR
WAD =R 7Y VD ED ZHOMKIRE S
Y AMEAOREOFRBRIC—EHEFS L TVDHDD
LEbhs,

7. Maintenance of sodium and potassium
ions in rat skeletal muscle fibers by serum,
201-208.

5 v FBRREFHAEIAINa, KO MiE(C & DHEEE
AR

N. AKAIKE (jRithitizs « H8sE, A=)

Sy PEVHELE2IEE O FH G (05D
#5 : SOL, EHii/E : EDL) % Krebs iAMRICIRI
LT d, miape Na »EH S huiiichuiam
DR BT S, Lh LiNE 4T plasma &
#2 LT EDL i hidapiiiapyic Na 258
Liz v (Kernan, 1963). % = TAZEE T3 Krebs
WO serum RERMUICH &L O TRWIHDH
#laPA Na, K o8 b EEADOZE(LIZD
W IR L e,

1. 2% EDF v b serumic30°CC 2~ 61
e X iz SOL & EDL X iEH Krebs i #ic
P XA IR I L C Na 0% ft 13 4 7n
, MARNKRE » -7 LPLZ DX 5K
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serum FRVSNEDIREZR T 51T Licds o TH
AL, 2C TilkLk.

2. 3% 7 v serum r[RBREOEFLIHE
WA F VSR 2 Y F, v, %aDserum
HRLE.

3. 5%% v t serum ZFHIL 7 Krebs i5¥k
CRIE S ie EDL WA U TR EWE
1-EBAL, WERENL (overshoot) &#7RL, Flokmk
I EY, TOEREDHEML T,

8. A hydrogen catheter electrode for the
determination of blood flow through organ
tissue and coronary blood flow under con-
tinuous hypoxia, 209-228.

HEOHBNFAERKEHF—-FILEE

T. KOYAMA and Y. MARUTANI (/MUEE,
NAEE - Jok, ERAELR, £
R EEEE B E L CAEEERD
ERERE L. EFRNEEZ LA 7 — 7 A0
S~ & DO, BERRON T — FABOERIC
L7edd o THEDHIR~NBAT S, T05 2 TH

MK EBRARETER SR, FRLFcEbLNLS
KFESEOER % BikskT % & Fick oE#Eic
DEDSVTCEROHEBE RN S TEHOGEELYE

HT222RTELDTHS. LT AWKEER

BRI KRB HIOKESECAITE b0 -
TRELEREE DRV LI bOTHERV., £
CCEM RS IR & AR S X O

TOREWE > 57T hEn &z, WEE,
AR E OWED LIRET Ui, £ OMRERO X
STBHBRHL» L 572 1) 1 9% Hy(PtCle)
3H,0 & 0.01% Pb(CHOO), ##irhc —15V
X CIOMHBEEMNT 5. 2) SEEEX
XS CHEBLENS 3¢ 577 v VECERH
B, LOMOLEIEIVav AL VER
5. 3) =01V 2E4&BEEICIZ, AWK
5MQ &3 5. 4) BESE BEZ—EET
5. TS OEMSIlcING L&, KEERIL
AT THERNTHOEIAFRREZR L.
BIRER L Hbhs NoO ph & BRREE 1 X I [FEE
AT U ORI R 2 HE L Ch 5 L iSiE—5T
HEBRZ SN BEO 1AL U T 6T%DERE
FRERR S CEMRE 2 BN E L., 2
RFRCE DB UCRER S8 5 & & bR MR

WHRE L D 150% b ASWEERLTWB L &
Ly btz Z OBEMERLHE, mEDL
ALV PRKEVDIOTH -, —BRICE
M EvE: NoO, HURMRIAITRER & Tl
RV R TFH L SR o0 TR O
SAERIER T & R WARERIE T QMBS — 2T iF
REDHDTHB. FrRAETEINBIBEEDTA
ERWOTEIMIB W EBRRCHERMNLS C
EVRTEREEZOND,

9. Application of the hydrogen catheter
electrode in the determination of coronary
blood flow, 229-240.

KEHT—FNEBEOBMFREA DS

T. KOYAMA, Y. MARUTANI and K. NAKA-
GAWA (NMUERE, AT, Pk ok,
JISRESW, 4£H)

KEH T — 7T NVEBOHREEZRET 5 i
KB ROV CEZ2OEE T cEMTEHEL
o, ETEBETROZE L LOIRKATBRER
20929, 10.859%, 6.72%, 5.38% C, & I ik

BIE % 8744243, 135.1+19.5, 255.0%

854, 405.0+87.0 ml/100 mlemin T b, (EEE
DI\ L HTEMBIEERE L2, =E¥XT YV

- RUERRE (1kg/kgemin) TRESICEEKERS

D, HEIEEITIRIED 32% 25 230% ks X A

DR AAE RV AV (2mg/ks) TRITIED

72.419.4 ml/100 mlemin %5 15 £4%, 119.5+
56.1, 45434%89.9+35.4 ml/100 mlemin TH Y,
FhThEERE EEE Bk, DEofExftos
ER X > TxbhiX EoEL SE—5KT 5D
DTH5H, FERECHELEZBVWSOT, 1M
DRECIOFBREOKMZET S 5 212, HEILR
DIEAHER Z B DTIRARVW. Lnl, EEi
#H ABHRDFTIR I % FRAL TR O & B Ak
s mEEERbL > 5D TWE TRV
BIERFR OIS 2 THRB W ERIR FETH B,
F ISR BEER DT WO T, EREEATE &
TCeRBERREDOTRZE L WO HIERDS. %70
LREDOOLHET T2 bk EORR W Ulhis
VRERTER L CR R oV LISITER & 7 5
FERRMPCHE DT, EHIRANO IR AR D
REHIRMLAFEARELTWAEwbh TW 5
By FE TR OWREEIEA SR » ToblF ¢
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B5. ZOEFBERMOEOESCEDDDTHS
5. AR TZLND RV LEHREPL LD
R 2RI BNEDDTHD, ThHEE
PR X - THERER T 5% AR Lz, Ll

nSMEOME UTHEE S5 MkE s
CCERT 5 DTS - 72, IBEFIRIA~ 7
F—FNEEE ERTHATHFHELTHA
HEOFMEEN L,
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BHNERKRERSHUETE @rEsssras)
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WHER RS 13 2 O WS FEHESEE S0
T, BIVR444F (1911) 114 X » HEFN204E (1945)
8 HE T, 2 ORIS4ER, T7b b HBEEREOK
KL L bicAN, KEEEBRSFOKREL L LICE
DEEH Lz AARMEMCE Lic AR KES
X BM—DEZEDOTH 2. DL HIT,
CORFZHAOEEL ERHEZ LB LEDT
Holehy, DWTRZEDOEEREHELELH
EHEREFMUS LEZ LIRBTETHAV.
FEFNLL4E (1936) 107 Iz[RIKEEM BIEITEH
¢ THMERKREHER) OFic, i
DREFEFNMEABEE X, RAFAROHE
WEHELTO2ED L S iIcsE LT 5. M 704
=R BIR AL B BEERGE ) BRRERG T &
FABRIEFEE= > 5, 1% SRS ED
FAES 7 BTV KB /A8 = 5 % T
&7 BHE=AEA % B KW EEM 2 #E S, K
Be=Blx VES B s TUTFHEM 2T L
- 2 K LTHER RS RELLE
MEE—ATEE U TRERCESHIEbh
e HRHEALZEORFCh -7z, ZHILEEH
MBERRR SRS 0 & i P ES S % Hp L
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CESILDTH T, AEOPEZ LB
bic>THE, BB EOMEBEIZE»DEST
BMEZEN SR U DT TR S k.
BA7R404E (1907) mEislgbEmR Attt S Al
TohaElbic, AE&tadmEEEa s
bNZ, —MRROEEREEEOZ S, T E
HRIZ BT 5 HAREE 2 B U TR < AIHO R4
EIET DT, KECKEERZ REL,
T ORI FZRICHE Lic. Z Ok iEe:
BROBEREROBEMC D2 2BTHEKICD - -5
B ERHEREREEELBEO20EL 0T
2T, THHEOBWHERDERE & » T
5. T ODPHIRITEHIEEIO B i, K
EprRERoE LY s h, ERPRKEFICAL
O NCHRE SHOBENEFEF SN TS, o

WOBAB444E (1911) 9 B 5 iz H AR EES
B X 2 EHEREOERERD S ==
BELUTRESN, & ZI0YRRARABEEHE
2B &I AR 7 OB EE L L
T, ERBERERIFREO—-ALLTERIL
TeDTH 5. :
NBFEURIR MIE200, [MJeE X D g ANESE
KREb oo 2 AL B E, AL
ERRIER L L VBRI LT hebhik
2, UEFRERBLLELObVIEEA AP
T O B E BT A MR, RREREEMH
Ko bieskpizns, BERREAEOESRE L
20, FHO—ficic ¥ Vo, T2 Bk
EEREBTEM) n5RETbETHhL
V. ZOHE SRR TALD 200 FE S AER
OHLERY, &BITFo THERFRICHT
BRROEEREOBL L -Twd 2 L& EN
Sh¥T, ELTBREENALOE R LT X
V. EIHRRIDZLIEEMEI DR, B
BRI RESERER L LT, YR TR
ERR L D R 22 LCR D, F gt
DFTEHIT b & - e K& BT FIc, EXREU
TN THONEZETHS. ZDZ LR
W DT D KR & EFBIEO F AR O H
1, TR D S HIEERIC S ORI AIE TR
ETHHLOWBILLBbDOLFEVEADAT
B5. TOERDE L, T OBICHEMER
BECMSPEALR b L kY, WLIFH
ETHOBIALEBREESEFEOEZICL - T
YHTLICEST ShDTh ot $HER
XU RY YD E—m oy BB ASEOEM
b s8R E, %% ORMHERRZHE OS]
EOREE Lk FIZEKErY 7 725 —HH
iaHA 7 Union Medical School # b mtic g%
L7eas, WMERIZZ A THARESEER
KT 3PEICBT 2 ZKREZNE LTOREE &
FEERoTc. BBRELEL VX OFAS
IR EZHER TN T B 2%, AAME
o OF L EIREBRIABRRZTH Y, HH
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R E S R4 (1911) 11R, A%
HEAARN204, TRAEEFEA 8 4 & LLTHRK
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BI7R444E (1911) 6 A15HFHCH - 7ohy, A:EE
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ORI BB OB £ TE oL R
L, RATFMESEOT TR 2 ELRD
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5 4[] 0 AR HI2E SR A D NI R & B
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LT, “hEkFEr L icBilEebond 5.
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FECRR BT, BICHRTAEBSE Y RS
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FI O T OBFIC I b, T
LR ORI, Ao TF BRI Y
LD 34, #HATLATH 72, ZTOHO3
ANPEAICE > THO LRI ENB L 90
Nbhs. b bR E LR AN L
& ISR, FR & Lot AN
FNEE TGN Th - T, wFER LI
DOIETFERIFEIC R & IR sz~ Th D,
F I ARAFPE O AEBERCR & R R R L,
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HLCIERLOODEEELLTH S,

KRIEIE (1922) REEFAK L & b IC AT
TEREER & 72 D, KRIEIS4E (1926) 5 Hic, B
EEXERZE R Vil Z 2. »L LTRER
Bl UTRRAHESEY B SN, YA
ALV THE, FFEREERRICR W TR ER
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BMLESLTARBICLZSOTHD, ZhH
REOEBCABLECI LIS £ TH &
V. DT EEESHITICKEANL EFEOSH
B OfIcilcbh 5 0 OhDE L HFOEE
ALBEE YV LS CRTHNEARZSEE
RE T BHEBIIEEOERERTFT CE0E
LIZBHTWHE-T, ZZRCEEHOMELE
DT, bhbhWBHET 3 REOD 5 NEEK
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GBI ACBIAVEDOTH 5, FERICK
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T 2 B e R bR e bl ko,

AL EERMOEREEY, £t
DREREIDODED, TESTHbLIZLE
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LY, ZZEFEELOS L ICEE
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