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The Clonic Convulsion due to the Direct _Applica’tiOn of Bile and

Bile Acid to the Mammalian Cerebrum.
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Summary

Biles of cow, dog, cat and bull-frog evoked the typical clonic convulsions when applied
to the cortical motor area of dog or into the brain of rat. Among the bile components,‘
cholic acid (3~trihydroxycholanic acid) was effective after heating it for 30-120 minutes
in vitro at 37°C. The studies on its mechanism and on other bile acids are now progressing.

(Dept. of Physiology, Keio-gijuku University School of Medicine, Tokyo)
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Cerebral Convulsion of Guinea-Pig induced by Bile and Bile Salt.
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Summary

By application to the cerebrum, bileiand_sodium desoxycholate induced clonic convul-

sions in a guinea-pig, while sodium 3-oxy-7-keto—cholate caused tonic convulsions.

The cerebral convulsions were also induced by concentrated saline.
(Dept. of Physiology, Keio-gijuku University School of Medicine, Tokyo)
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A Role of the Liver in the Production of Lymph.
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Summary

The flow of lymph from thoracic duct in anestethized dogs was observed after ligation

of the periportal lymphatics with a decrease in volume and protein. After ligation of the

intestinal lymphatic trunk,v the lymph flow was much more decreased and the protein-

content was lowered. The difference in volumes between before and after the latter

proacdure-was larger than that by the former; the lymph, that could be formed in the

intestines was larger than that in the liver and the intestines played a major part in the

formation of the lymph that could be collected from the thoracic duct.

. (Departmnet of Physiology, Medical Faculty, University of Hiroshima)
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Studiés on Chldride Concentration in Skin Tissue. (2 Report) Physiological Changes of -

Chloride Concentration in Human Skin Tissue (Especially under Sweating).
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Summary

Estimating chloride concentration in skin tissue by means of the chlonde electrode

devised by the author, following facts were realized.

1) Chloride concentration of skin tissue was kept constant among different parts
within the scope of 0.01 N around 0.11 N which was a little higher than the concentration
in blood plasm. ' ’

2) It showed, however, hourly changes of about 0.01 N in a day, by decreasing ‘ in
‘the day time, while increasing in the night.

3) It was ascertained that the chloride concentration of skin rose during sweating
and restored-down to the original level after its subsidence. Thus Kuno’s hypothesis of
cutaneous chloride circulation was verified.

4) The rise of cutaneous chloride concentrat1on during sweatmg was found to be
far lesser in summer than in winter.

The author explained the fact by the mobilisation of intracellular water out of skin
cells to dilute the extracellular fluid which process was probably manifested by the
adaptative change in summer, and served to maintain osmotic constancy of body fluid.

(Institute 'of Physiology, Evyoto Prefectural Medical College)
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Summary

The body temperature of rabbit rises or falls by the pressure applied upon the body
surface of the side or the back. We have reported already on the pressure experiments
in which the environmental temperature is below 30°C, and this time we have studied on
the cases in which the environmental tempetature is near the body temperature of the
rabbit. And we have obtained following results.

1) When the room temperature is above 37°C, the body temperature of rabbit rises
by the skin pressure applied upon the side or the back of the body. The body temperature
rises gradually to reach highest level in 20-30 minutes and afterwards it tends to return
to the previous level during pressuring. \

2) ' The metabolic rate decreases always by the skin pressure for all the room
temperature.

3) It is concluded that these changes of the body temperature by the skin pressure
is due to the reflex inhibition of the regulatory action of the center of the body
temperature, and the body temperature is influenced greatly by the environmental

: tenlperature
(Dept. of Physiol., Niigata Univ, School of Medicine)
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Summary

The changes in the intestinal movements caused by sensory stimulations were studied.

‘When a rise in the general blood pressure was produced by the central stimulation of

the sciatic nerve and the crural nerve, an inhibition of the intestinal movemengts and

tonus was observed, on the contrary, when a fall in the general blood pressure was
produced by the same stimulation, the intestinal movements and tonus were excited.
Further, their inhibition or excitation were not affected by the dissection of the splanchnic
or vagal nerves or by the ligature of the adrenal veins. Therefore, it is evidentthat the

intestinal changes are a secondary phenomenon accompanying changes in the blood

pressure.

(Department of Physiology, School of Medicine, University of Hiroshima)
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Summary

When lying on one ‘side, it is sometimes experienced that the lowermost nostrill
becomes narrower or clogged and the uppermost one becomes wider. In my previous
report this fact was proved to be elicited by the mechanical pressure upon the unilateral
‘body surface, by means of recording air current through the nostrill and the anterior
naso-scope.

In this experiment special designed thermocouple apparatus for fixation on the lower
turbinate was used in order to measure exactly the temperature changes of nasal
turbinate and the following results were obtained. -

1) If only the head was bent laterally as possible we could; no visible change was
found in turbinate temperature on both side, however the pressure on unilateral axillary
region with 3kg/cm?® provokes a immediate rising of 1-2°C in ipsilateral turbinate and
-a fall of similar grade in contralateral one. Removing the pressure returns the témperature
‘to the initial condition, if the pressure was not very strong and its duration applied .was
within 5-10 minutes, although having some individual variation. ' '

2) Both axillary regions were pressed with equal intencity simultaneously, the
temperature of both nasal turbinates falls 1-2°C, but shows a tendency to return to
initial state.

3) In somewhat allergic condition induced from a cold, this unilateral pressure has
little effect upon the unilateral nasal clogging for a while, but after about 20 minutes a
distinct temperature reversal occurs between the two turbinates and this reversal condition
.continues long time even after removing the pressure. .

. 4) The pressure on unilateral forehead, back neck, hip and scapular region has a similar
-effect, but weak. No effect was obtained from the face or the surface on the nasal bone:

(Dep. of Physiol., Nitgata Univ. School of Med.)
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Summary

In this experiment twelve adult cats were used and they were hemidecerebrated on
the prepontine level. These animals showed rigidity in various grade and also produced
various abnormal movements. These abnormal moAements and postures were all recorded
in 16mm motion picture. To analyse the process of them EEG and EMG were recorded.

These results lead to the following conclutions :

A) Decerebrate Rigidity.

By extirpation of the right brain, in most of the animals, their head rotated to
left. The extensor rigidity in both side was also remarkable and it was more stronger
in fore-limbs and jaw than in hind-limbs. The EEG of the left brain showed the patterns
analogous with that of during sleep. During this period they had no abnormal spontaneous
movements. - '

B) Spontanecus Abnormal Movements.

After this (experi) procedure, especially on the 2nd day (from the procedure,)
animals induced various.abnormal movements, i. e. tic-like movement, clonus, tremor,
locomotive phasic movement, and catalepsy, etc. The EEG of both the cerebelar cortex
and brain stem in this period were all regular low voltage and some fast wave.

1) Tic-like Movement.

In both sides, and in various parts of the animal’s body the tic-like movement
in various degrees were induced spontaneously. This movement was various in form and
grade varing from very quick thrust of whole limb to the twitch motion of a small
muscle. The EMG of this tic-like movement taken from the tibialis anterior muscle
consist of 45.9+4.9m sec. in duration with high voltage burst discharge. Immediately
after the tic-like movement sometimes the pseudo-clonus-like grouping discharges were
recognized from some muscles. Proceeding to this tic-like moAement, a spike discharge
from a dorsal side of pontine nuclei was recognized in EEG. Once these abnormal
movement occured, they did not disapper by additional transsection of left brain.

2) Clonus and Tremor.

Three of them easily induced the clonus of the quadriceps frmoris muscle by
only tap ping on its limb. The EMG patterns of this movement consist of rhythmic
grouping discharges (140.8+5.8m sec. in rhythm). These clonus were also able to be
Induced in normal cats under light ether narcosis.

In another two of these hemidecerebrate animals tremor was recognized on the
2nd day after the procedure. At this tremor the 15/sec. regular grouping voltage was
recognized in EMG. On 3rd day from the hemidecerebration most of the animals took
the different behavior pattern in right and left side of the body. In contralateral side of
the hemidecerebration, all muscles were in paralysis. On the contrary, in ipsilateral side
they were very irritable and reacted violently by only a slight stimulus.

The results obtained above indicate a process thas the function of brain in
homeostatic co-ordination was disturbed abruptly, but then gradually the function of the
remaining half recovered again.

(Department of Physiology, Osaka University Dental School)
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RS0 IR 8 FERE (FE30FD)
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Lic. ERRENR—EOELRL THRIE 1md
Glutamin B Na 2.0m! 2 &KIEBERAICESL
ERBRREOBEYEEL, ch e T L tEfD
THEWR X 0 7kEE manometer G FE A SE5% L7

B
BRI OREE LB *
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&7, Bl 125mmHg 75 130mmHg 2%
A R 15FDEREE © 130mmHg 75 110mmHg~
EFOESBCL LR, kKR (F158
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VA ’ .
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£2 5 LIEEEY (ELE) © Glutamin®Na
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I ‘

4) /PR RE L B TR D O IR
CEBLERETES S DRI REPR Y ET 5.
BETIUSERER Y BT T 5 LN
BRI 7o\ 23, BR A EUR TN AR AR B 1 B
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Bz2%, 0z LAROERT—EEREL
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BEHC L/ NRE I K D IR B A D 7570
7o d OIIEBEHE 2L, /NIBIN: TR
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R DER IR TEEERI S ¥ 5. ®ET
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BIPRIMEIOMN & & B b, NNOEEITIE
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5. .
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OERE LDz L, RUEOHEERII/IROI
e Glutamin B2 Na /N A% FEakna/E R
TRTED LS Z AR S. :
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Smith!) it 6a SECBEAFE, 6b 455
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Bl L/ NEAEAE L To\ s & Bk AR AR AN LB
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H35z ¥ 5.
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LD EEANTIE BT,
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RMERROREAED D - LICH - TaET
5 DTh B, SLFEEOIER ThH 57,
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FT20TeL, MR L GRS BT
L 5LDTEHSD o L ERELNA. oFE
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TEEAEREFREOL DL EL LR,
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Hel-ThEL ERELD Az L2HERLL
A%, EOER AR B RE Lk
REERTHD. KEEREOBEIRETHE -
TILE D% BT EHR SEEIEEB O 5 &
B/ CSEBIC E - CfF#E T % & &% Schiff
{1875), Danilewsky (1875)2%, % DMidO AT X
D #Ef X, Dusser de Barenne®) .ic X - CIL
ED ARV TR T S5« FET S
= LAIEA X, Ei Green, Hoff99 oRf
U X - TIRERIEREMRELNL TERTH
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R 5 O BT b PRGN 5 3 B iiE
DEEERTHDZ LAERINDITE - .
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REEALERYETHIICELLNDA,
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U TEL D LR A, IR EILEDEE
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-, Dresel & Lewy (1924) & miLfE EF 23D
T\ %A Moruzzi (1940) o5, EoMo R
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R Na BEORR TR AR NEOEBIIEE
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5. Blb/NEHEEBMEZRENC B L ORI
DOERCREERAZ IO LRS L HES .
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LAERDOE S C ki, EHECESECERT 5
Dh>, UTEPE AR & L CRIEGILE
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OB X AT, THRILEERER CIERE
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AR I TROLEDB BRI
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2 %. R Glutamin # Na (3458 re 38
b Shockic WL TIREERLZ RT 2 13,
TR b, ERIRIOC S EELLERYE TS
LOTHB. WA &7sbiE ShockEERITWEL
oV EELEDKEBRECE M HRT
B ENEL, fE- CHRMALEORECHE BN

% Glutamin # Na 1388tR% BT 5 O Tixigys -

MERBESNDENS Th D, WEHELECH
+ % Glutamin 8 Na O/ERICET 5 F=
Th 5. ‘

VL E DR 2 BERCHE 5 HEaT i [Glutamin
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TOEBENCEELERYIMIh, chi’
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»5. %@ﬁ%@ﬁﬁmﬁklé ZIREHERH
mEhs e FELL 2585535 5.

3) /NRLIESE O R RARIC S L T BRI D
e ET5.

4) EEE#NC Glutamin 8 Na 252 % &
C1OM B OBRE OBRMEIIERA L THhRAC b
LRS. BolEEFI/NEOFTERL
THN B2, HOBEMERI/NEH IV
BET 5. '

5) Glutamin & Na oifE b H4EF 1
MEEE PR KT 2 EEER TR S
T AR Tikisue.

6) #EH:Shock Z i Pilocalpine ic X 5 M FE
TR L T4 Glutamin B8 Na 2345 458
B L CE FRER B2 L o5, 1k
BIR & SEEL ToRETRM AT L T, H{EEREID
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Summary

1) Arhythmical respiration - observed on decerebellal mid-brain animal could be
returned to normal respiration by the intra-venous injection of sodium glutamate. This
ability of sodium glutamate to the repiratory centre was considered due to the same
mechanism as the cerebellum functioned on normal animal.

2) Arhythmical respiration due to the traumatic shock or severe hemorrhage could
also be returned to normal one by the glutamate injection.

3) On the other hand, hypotension due to the traumatic shock or pilocarpine
injection could also be returned to the normal blood pressure level by the glutamate
injection. This activity of glutamate was due to the direct action to the vasomotor

centre of medulla.

4) The mechanisms of actions of glutamate to the autonomic functions Were
discussed and its usefulness for clinical purposes was suggested.
(Dept. of Physiology, School of Medicine, Keio—gijuku University, Tokyo)
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‘beuzoic acid 19%, NaCNS 6% »\ 3 {ER 18
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BRORBU SRS BWRTOERBHEOSE
BEROMMBE L W5 e, = Zie—EBER
RONERBHEOMNEIIERRO ] LETT 5
R BN D, PE>THIR O E REEE O LI
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BVBIZEBF XD RS E TR KRB wHERE
LiE%.

2)ﬁm®%ﬁkwfuﬁ%®& R RBF
OEBRCIERER NI ER T HCES. X
PERREC KRBT O < A B BEA
BOBLERE b, FLERBILTOME
BFoRuc L s hietk - ThEFREF
XD BEGERD <5 v AREDTD. '
- 3) WCOEERERBERO B BB
BT TR 2BRAS 2 2R EoREYE >
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B X 2 EBERET o FRE: oORFRE AR D &,
R MEMEE L EBRET & RS 1k
BORE B RLAIL, "FREREMEET1000
DWW CEHBRET IR -032°CTth 5.

7). * 2 CIEREMORET X 5 EBR M
S U R LOBERX fiT &, BEERER
B E NS TR ORI — B L TR R L <
BRI rpibhrh, FOENRECIER T

UTEBRCK U105 ~0.2°C oy
E2 B EH ST

= R

4. MEEZ (MFERE L &£

F5 RHoMEERLIcBET 3 HERNRR
BIREOEEEO A/ M e U TS, Y

OIS LOFBEX RN, O, TACHEEE
BLILctho 2. 3 ofE b, ToHE—

NMU. OEBREXwH L U CHEBRET Uik

BUL RO Ty 5l
1)¥ﬁ,ﬂﬁa%ufox»4ﬁﬁﬁeﬁ%

HImVIETH D, EH L 0 i3fKinetic NM.U. ©H

el sb 0k Vb SRFETEL. TR
TR T Tonic © b OREEFHETE . XF
BIVHE LI R 7HBOBEIREGHOTh
lb%ﬁkkf&of.ﬁﬁwwm,ﬁﬁ@ﬁ%
RFEXDLEMN T

2) EHEHERR O LIEHERZE S o8k
3, EF=5, E%E 4 Kinetic NMU. (iS4
540 Tonic NMU. OHEEEC X540
O 2BOHBENEORD. FH (RE) TS
1% 7 2% 60~80msec (756~120msec) ¥ T—ETZ
NE#L B LAMICSIIAELLBbDL 90~
100msec (140~150msec) # TiE—ETIhxig
25 L HBHRAICKE LD 0 L0 2 iiffic
MM TAHBEI VRS T\ B 2 LA 5
fo. RCFEY, Bi% M. orbicularis oculi, M.
auricularis posterios R/ EE LTS & L A%
-G ¥ B> innervation ratio DK\ i X M. soleus,
M. masseter £HE NN EREMETT5Z &0
“G¥ % AD innervation ratio OENF X D FEE

Ll L TR B & EETEOMEHCE

<, REBEEDGECE MR b O T B
v o, BILFHIER], RE7sEifE,
R HEY, FENTERECEL B e
BEns. FEY BHOMEA OHOME TR
SRBEECEH IR TCND L0 X %L OfEH
0T BT L HHIC IO

FH

M. abductor pollicis brevis. X4V (), Pz
(+), Bl (b, 8 (+), M. flexor pollicis brevis’
AR (<), MNER (), JBE (D), HE (&), M
adductor pollicis {344z (—), PR (4P, il
(4), M. abductor digiti quinti (% (1), E (%)
{HE (—), M. flexor digiti quinti brevis 3§t&z

(+), P& (=), [Bih (+), {8 (-), M. opronens
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digiti quinti ¥/ (), Bl (%) HE (-),
M. lumbricalis {3444z (+), P&z (+), B (H),
{#fE (=), M. opponens pollicis {3418z (£), B
i (+), {4 (), M. interossei dorsalis i34tz
(+), Wiz (—), Fh (H), R (), M. interossei
volaris 34V (=), M (+), Eil (+), #HE
(—).

Y5

M. extensor hallucis brevis (g (~), {#HE

(##), M. extensor digitorum brevis (LJEME (—),

{HEE (#),, M. abductor hallucis (ZJErE (+), fH
B (-), #l# (), WEs (=), M. flexor hallucis
brevis /IR (+), MHE (—), M. adductor hallu-
cis (iAhER (-), AR (+), Bl (+), FER(-)
M. abductor digiti quinti i¥#4ez (+), PlEE(—),
M. fexor digiti quinti brevis (ZJFH (H#), HE
(—), M. opponens digiti quinti (X/@ili (£), f#
B (-), M. flexor digitorum brevis (/@i (),
{#EE (), M. quadratus plantae (ZEH (), {#
B (-), M. lumbricalis (8—) (&Eih (+), fFE
(—), M. interossei plantaris (Ll (), HE
(#), M. introssei dorsalis (XJBil1 (~), HE (+)
7t HEEEA B, BFEHF M. parmaris brevis
/N REEE D D B LIS (+) OfR0oBE
(=), M. opponent digiti quinti (X/NMg%xRHED
HwB1<{ M. opponens pollicis 21 TEE L
THIEEE A LT 2R (), RFA M. opponens
digiti quinti (3/MiEERREOFTFIL & (+) 78D
IR 2 —BL k.

5 BEBR WEEAEE . EEEY)

Pedalling [CRT 3 X FHOHHEICOWLTOHE
2= 0F 3= .

Pedalling #1475 B ¥ OGN E ORECH L o
NTHEOEI LY FArOEE, RUHE L 0BE
IR CH B\ 5 & ki, EEERANCH
CTEENS D LEL F LIcD T, Pedalling Rpic />
TAEHOhE R HERC X DRANTRILOTH
hEJ.

PRECIEOB D LECELZEUEL
1z BHoE XX 85cm, 75cmTh b, fHEILlkg,
3kg, 5kg x L, ¥ FADOEXX 70cm, 80cm T
HEL ¥ L CEH20E0 Pedalling %1 L T
BRHOMERTANE LR, ROETHY 1.

ERCRESICH T Pedalling 4T\ HE & BN
LETe VB oTchv 3. hizER
BEirroMETHRIERL L) LT8R LE
AbNB0THY ¥T. HHRGELCH LM
ER N DEPE - THEME L 7e - THRBH, W
HEH O Pedalling %47 5 iz L TR IS
FfE Db, BB OTHY T, LEMHE
TEMERMPH D L EDTHDTHY ES. =
NEEY IVBRERL LS e TR EEL
bivEd. KBS TR oMBEL, HomE &,
T EABEE, MEIBEITIC ORI L 7 oI
KL, BHEETE, BHOBEIE kT
STHOBEIINENMI 5 LB AR LN DOTH
hET. TREGHECIHRFRHESEL DHEOE

& T FAOEGEE, WEAKSENEN
WL BDTHY 3. % T Pedalling #f771
5IREN L b ¥ T o KBHEOMPE L TR
BEOMEE, BHETHVET. chEofo
£ < EiH 2 FHABB AL RN & T i E R EHi
CiFEY lkg » bkg AT ELTRENELLL
Z 5, THREHHRTMhOBESToRL I <H
BMREL oI Tth b %
F. NEM R A~ E T e Fof  EE L
XOWMEINEMOBTNATEH D 3. KEHHE
BHTIEMEOSENERI O SO LEEREKL,
ELW0TH Y 7. THRESHE CLABREY
BLERET, HHOFRICEHIRILKRTH
DET. REznboBGOMERFERANE LR
L Z ARTEAVNG BRI D S 53 A RNV
BEEARELEFI VLDV TH D 9. &,
Efiw ki L 3 e oA e o 5T
LIEEN L, XIhENER VG S BENRL e
20CHYET. HEOKERL D EMO AR
YO LERTHDLEWS T ENTADTHLIEL
T, FHROEX LY FAOEI Loflic—E D
FBrib b LAEERESOTH D L THEER
FEHEBROENLBBRLICVEZTHEY ET.

6. BE #.FAEER - - PRS2 SCERERE |
iié;ti‘vsﬁi@ﬁé}%ﬁb%m: BT DHE (F3IFH)

1) FKEOFEHHEMREIEE Oscillogram
iRk E {AUTT 3 DnIEnE b R B pHREIT
EETAHED (A CHEHE2 0K DI Hein-
becker ZEpifOEERRAERRICHEI G TRL T
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. % S¥ Bk —HL cBEIGAR T igEcih T
BN HBENS . EIDER (CH) LY
R e b h TR B,
REZBOHR CEH O REMEOB LT CHic
13 2 IE OB ABE L Ty ey
2 BORFELREREFEIIEE Oscillogram i
B 1B FALENR S AMERLES
B ERbEn T 2Bt 3l LTBEEN
| BB EOHEOBITA DS  OFE
CREND. HVHED 2N CESh AT
L5 BIREENAEAREDRD L3
BEOHERTC L3 50 RERE Tl
FRThHB. ‘
3) % Cycle i b7 Cycle (E % ERIET
SEHRE 5V O OELED b L ICREFEREE
AR RIS LIRS, RS LSS Cycle
Gk C AT Cycle Tl BIEAUHC X <HIZ b
NHOREDH BN, B Cycleicis % L ii4ER
CE > TBHEOELVHANERINBHKTH
%. AJEZE Cycle DB SR HiULT
BRFORE MO 2 OB BIUTEIT
EThD.

7. F5AEE GUAE 148
BEoYUHRUBOEREEMHICOWLT
BoBFuRORLHHEL, BEYELCBEN
wisk, HRERLBMZEhCXY, KERED
RO X VB A OEREC L DR, RUOTIR
Ao FE TS ARToOBMEHIEL . K
BIERIXTROED. ' '

1) BoREECIOERmoRERMOTE L
BT REBAGEN R » b h, FEHICE-HK
mm OFEN T, TroBMcERT 5B

T HILB, Fh b O G, L T mm

Clc>T, BEDO—BORMNHD. T DOEFD
BAINRORERM L E2 b b,

2) B4 15minli P93 FBE o BIE TR EIR
FEBACKIL +3mV LNOEBMARTH D
P% <, BT ~3mV LIRoEBAY =T b 0
5. ‘

3) HIHE 2, 3 BREIMACHTE, ReoRE
BT 6 e, BHEOBMIFBCY LESHR
CHEE T 5. ELBIHEuRRARET S, F
BEIH -3mV LHOBEBMYRT.

4) 12 Tetraethylammoniurﬁ bromide-Rin-
ger H (SE8) B U IR/ R BB B
EiC oot 15mings o R Gl F BT FR
LEOEAE{LL TV 5. Ringer {@#Kicls &
25, BOFBIERMCL X 5.

5) BEOBMIFTHCY LECARTHS.

EE I 2, 3 BRI EROBMNE
FRCHETZ &%, SIHFHEE O SRnEREC X
LEH) A v v ERRO B s EE I ORE & 3k

CRECHET i, £ AR TR

BAE, ZRIC X Dimfatka e X 0 I (RS
BTasicnrErbhs.

8. B B . P (BKE2ERE

B ORE S

FIEORAE B | X HF R~ B ERIGRO FE
EOMMRHES . FEINEO LD L&A
ThHH, B EEEAIEI L T HRE

- EBFD LU TT - SRR TR FIR B 2 7 DPool

Bl TEDORICHE LT MPoolpt Biedermann
KT H DB ERHERIIRD F & R ERHED
BT A U T R R A B 1/7~1/10
(HERo) ORCHFET 5. LU CHEEHE
Rz L AR, BT T D2 « 350 HEER
DT ciRET 5 0ERT A c L >BEEN©
b5, BLBo—ErBRERTS L RER
13k x20 Part I 1 ¥ 3o @B H b, i
ZEIAEL Th % Section @ 1 7300 EHE
RO X2 TUKT 1 BOBMICESHE b b
oo HEOHEEIIHEEROFHERIEDO HER

| BT B REROFEIICEE T

{, A BERTHIOTHS.

0. SAHXEZRE B FBR— - BRR=E RKEE
A

IR o 3T

AV 3 F= NV = FRBARCHIRT 2R %
B, WK, FERZCX YSHL, T2
vty Y~ SRRE, = FARERO T L R
L.

10% 4.V 3 =AY — & 06cc/kg BELCLD
TEREERREC A CE B X D tonic NMU BB
Dic. EHENLEECRBHCRD bR beY
RE L 0, ZRBRESHCHIET % grouping B .
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B (10~13/sec) Tl -7, SRUMER BRI
ERARE CIRERC ER R LI b g s
. FFEEEC X DR RCES & 3RO
To\EEEAT & © Lot A EE AR
DHHLNDEY VIFFIBKL, REWHEK LK.
RO HERBRAHC X VESREB L 5 Th o
Tz, ORI A B OBl b Sy i
¥, KB EcoIETIIERE L TR
SMAER X b ORI CIIIEERRICHY 20/sec D
WA TH] 15/sec, 5004V OERAL DI &
BT — FAREAFHIR L RERX burst HE T
BUL R T, Fruy Y — FRENIC L D
HERT 2EHEHIH I b OBBHRIBD TR TH

R o

10. 7R BE - A (FARE 258

I 4 DIESEIC BT B Sk iR

I & TR O BRI & B0 RE L e
HACRIEC BT 252 B lc. NEMHRR
Xk V2o ion BUNEEBES I TR AES
ety EXUSEHCBBIL .. T2 G AT
T OFEROMBERIIY IS BEE Lo RER
Lichd; 48T ion OB ORI RERL TE
ORI EER LD 50 BERBE YL - T
BOAEME LDl & ORBRCREENE L3
bHoNichoix K, Ba thbh, ToRPEATE
% 0.0034%. 0.022% Tk 5. XHFHBEHE L BDH
nicdh otk Ca, Mg, Sr&Th D, ToORSHER
B3k & 0.0022%, 0.0072%. 0.012% Th 5. X
H-ion o5 pH %Ll - TEREL, 750
BRI RERITRD FRMICRT 252, £h X b
pH fHpikE7e o Th /P> THREENCES
T5. XBEOFEIENEE 30°C CHREL T
FBIUTH 28°C RIOWROMRER DS FIREDH T, £
NI DE IR o THEL 75 » THRBHUCE B
5.

1. BAF Z.-=EKEHM FRUERESE
N-=X4&— F{E %o Photoreactivation [C

20T v
BOREGERICHANE (2 LT2600A) THS

INicKEfED photoreactivation (P.R.) &2ouT -

2L OFZEN TR I, FONERL EH, EE5HES
XD R25700 7 7~ Sbhic ) RECERYIL

radiobiological 7sF{EMRBRIN T E . L

‘20513 heat (or storage) reactivation (FL.R.)3 %4

SEESIEE L A N-~ X % — FiLEFE (Esche-
richia coli, B) G EIHICBEEIND = L&
#1772 HR. L F# PR L FEcREsRS
ThhH5 eELTERYE I 2, 3 OfFRE%
3L ITNBROVTEERYBZ/n -7, BT
H N-= X%~ FEEO PRSNGSR
OBEREH IV AHNNCRD b, K
BED N-< X %~ FGidfinoreactivating light
CTHEERBETH D7, BRETIELD TLED
KEETS. X HR #5175 2ME0AHPR.C
B LaMERl X e, dose-reduction principle:
BEAIN (EAMNERHEEO PR, N-v X

Z— FIEE O HR. ZEAINS).

A. Kelner (1953) 1% PR. @ #51 =X 4L LT
FRE F Y ) FEBROGROMHER R R S EE
RIS L 2 T %3 Labaw, et. al. (1950);
Siminovich, Rapkine (1952) Z O Z# 6 oiEic
BB SICET pEEBERC I, -
B MEA B OT v e EL B TR
**y Y FEBOANAREY S control $5X 3
7z, %% predominant 7¢I E SO
U OFHH7s recovery Bz 2L ERH S D »

12, # HIRKR - FHEAT - SEXHR GUEHE
A b)

REEMIC DL TOHS (Blodgett #EDER)
ER s R B H E AR O R ETEE O BRI
Blodgett % (Blodgett 23 BREBOBFFETFERAL
FH) wISELThle. BIHAR500cc BN
O T RASHC R ERAE KT L, =
PRBEERLT5. ZOWREK T 7 4 vy wBE
XRTHBLRETFRS., ORI EEDPRkA £
OFEHEAER ST 5. AO—FIOWRECHR
¥ 0.01ccH T F L CGRASEI 2Bz L b~
B, BIROBLMBELEREIA L PR x~
FPCHEBELT S = A— & — CEEYIET 5. B
Lo fbflic e R FyA 4 A e LT <ol
WTFLTHEL. WEHLERCTIOL, <77
A v BB TR CBERE 2 5.

WK LCEBEEO AT T Y vBBO Ry Y
F— ARWEE B, ThEBETTHLATTI v
RO BEEE BN HRERIE X Bl C RO FIOE
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TRIHEMT 5. hhbLEMERY ) ORELXE
HL, zh i Biigel Methode (Lenard) CHEIEL
T HERERDE & oMo Y 2% L EE O/
BOENRRDbNG. FREKL L (EREER
% RV DEECIY, FEEHRER L L CERARK R #
35 L A0BE R THEHETHD. TR
0.0lcc T LT, RxEh L D18 5RAFHRE
RO ICFERIIRDOEDIN THB. 7 NaOH,
HC, Na,S0; B ClihoBIE M bEEY 52
ol '

i = 8 &
@] = Oa @ ol ol
(=)
z |8 §9§ 8=8s
o |§ g5~ Bx8X
SR —E g
Z < 4 ¢
o o )
2 | 29 9 T o7
- @ (= [ (=2
@ % |§3 &% g= 83 &
> .S X o % SX BX
S 7|73 8 TS €
— — — )
Jﬁ = — ~ ~
B 5 M
£ =g 2 3 £
B o 3 ] & E
o — [*>) © ~t =
E > |¥ ©~ 3
W 4 S
'O Q
ufe = Y
298z 3 2 533 8 8 &
=] 4 S
%%So S =] (=] (=] S (=) P
7
Brugla © oo o & = o -~
&ﬂ;‘iﬁ\l\ [{e) — (=) [5] Te] o
R I -
S N % N N N >
P = :;\ ,”/ :.:
N NN
N A 3
2 NN R
~ N ~
TN TS
N
& R & & &4 &

13. W 2% - FHEEM - WEZE - BEE
MRS 1 :5) '
{eEFER o 2> FEERDISOWT
(b2EFEER OVEREERO 1or LT, HIE %A

TRBEE X ORFIB B, AAK YT 3 M LEHK
257 3 ORABE: ORI 55T

VERNRBATT 5 HH R > T, BRRIKOKE

WROBEEE A L > T O EAHR 0w
OEMEABRREL o BRI A8 1 8 TE

FUOE2TEE TD E#XELT 4Ty & 4T, 3

| RAREEHEOEBENO—E0 BRI D LB

N S

.5k PABA r4FRHLEME > HHTES

. SP>ST>SA pJix7s »C\+%. BA i1 SA
s ST E 2 L gy,

Fa RIS b pKak Kb B &, PABA (1
AR TIIRIEA A+ vEIRSREL, SA BIXEsE

A X BITCH B, SA M X>TPABAD

pKa 13 44875 490 BT L, (HEEEHI62% K>
LT\ 5z Lplbhbnh, WEOHFL PABA
DA X v & SA OFEESF O IR T%
X5ThB. '

14. HEE~ - LEFT - BFHAE GEELE
REMEAL)

Mm5Ek & Aetherogel [2DINT
HBECADIIEORRME 2cc # 2 D, ZhiIC
=—F 2 lec Iz C30FARE L 1o SRR fsE
T5Hy, LEBCOE c=—F AR =ALY T
VEREEL, TIWIRES LTS S
% Aetherogel (A.G.) &1 5. AG. (3mED
FREE 600 5 I T CEET 2% TR EOFR
EciEbhicw. AG. 2i=— 7)1 X7k FRE
IER T LA FCHSE S ¥ A ERE 7
LT b—ERRCRZ 505 AG. 30Tl
Sern o X RE KD FINERIRICHEL T A= A 7
ABET S, foTA=R 7 AR BNIUTE
2R X D, AG. pIHSR T Ts UL ISk
TBhrRET HEHHES. AG. R E
WE (AG) BRI ADIME T 600 £5 T % A
FEE L,000fETh B, FofiE it 1,000,
T T 1,60065Th 5. B 74 7 3 v Tl 10,000
BETHAEME T F v CIE 6405 Th 5. EERAE
&L T AG EXIE L TE SR04
ORI BEED 2/3 1% 1,600f5L G0t filh &
AG.E r ORI —RACIIFE g 23, AG. B

A 3,200f5 L k2180 2/3 ik ik 50mmbEL

ECh - TEROEDZ - LEDR T 5. =~
FAERKLEET B 5T kil Bloanry
FvHEL, thEBBLTTHIC OB TS
SHEA Bl oA S VIZEED, fb=— T
TEw WS L BB R B & B A CHRE
REULERFHIRCESIL Cr r 2155 b0 2%
2bND. AG L -15Cie i 5 L kiET 5.

== F A THESE» b LS 2 WE 23 o s
LichiolnEd AG 2 I HHLR “77¢
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724" & AG. BB 5. N/10 0BAICHCL
ik NaOH #imi kB BROTH 1 bA.
GaWBT 5. AG. B3 NaOH ik b HClHD
FHK T B

15. BETRLA (KB srEREE)

FKHZEHE M

Erythrosine 1© X 53¢ 12EMIB ILIC D\ TR
B o IR R ERAO—ET
BT, HIEFHERAOREC OV TIEL LD
B L BB L BT 5%, BARESEA
WX U S 5 QB DTHA S b
FHieERY LTl

AILERD B KR 5 % 10-SDHBEE .

D Erythrosine &% (sl L, XiZ=vY LD
74 A %—@ V-R2B, V-Y1, V-G1B, V-B2A %
BRLIENRE=FAF-THIRC 71 7 A
MEBE#S 65V, 60V, 85V, 95V L THEHL 1.
V-R2B 0FEBEKIT Y - THELIRLRIEVO
CEAR Y, XE&XoFE V-B2A 0FEH
o X ¥ Y V-R2B » AEEsidE BT, A
LM L EBBROKTH S, Lzl V-GIB ©
BEEEIBRONIT & o TUTHCE L RIS
Bp% UL EBYEIc X 0 Erythrosine 7338 { &
FrFET HHEEC T 50 CEEH B EIfR
2B L HEVEDL. X—HEiRoMEhc3 x 10-2
DWEOHMB A ML HEFCL Y, BHCHFET
AOFHEEC Sy & CRNEYEERIEL
BaasEaitBE LB VWEI D, Bteds
TAHD TR A BRE ¥ BB Ens 5
2 Mo BERLSEEL LTI LEV LR
EydEEmE b g .

16. B8 &+ AE 248
&ERAR MR ORI EE
RO EFRTRRO HABCEIITRN T b
D, ERERFER O BRI liponugleoprotein 7k
Wi TonTEMINER LT - CELBREZE Ky
-~ BERIZNE, - 10~30muo Coacervat iZ.3% %
LT B ENREEEA MR RTH D, WHENEE
DR R E U B R D L T U E
BBV H L0 2R ELE DR, EFEEARME
HHIEOBEDOFEMIR LD Lt EL LR TES.
BEEREA/DMMRIOTEE L OEFHEER, £HFEkc

BB, RAOHEZEOREICLL LT DL
DERICTS - TR, BICTEREWICREET 5 B
1ZFA1100% Alcohol, 1026 Formalin, 102 Formalin
gé}&ﬂ’gﬁtﬁm, Formalin—Alcohol, 0.5% Osmium
EAVAEASEE, ChampyW, Bouin¥, Zeuker¥i,
FSRUEEE 7 A = — A CEE L 1258 5% Glaes—
homogenizer CHIZ Lich D &, FBIEE s
> CTRELH « BEEG » = v ADBHEMETD L L
e d O TRB RV ROME KRB

1) BT 5 EFREAMROBEBRICEH L
7oA EL 30~25mu DEXHL, FHMEER S > T
BAELLBESIL TES. tthixvwTFhoFERe
HENBF L THER B ATES CiIx L.

2) A EFEA/MRO H M AR, H
DOFEMITHEEET S lipid 0BESELI-ME 52 b
NB BT B, Hiual End-to-End 0

FEE BRI R TR L, BIENE L Side-by-

SideD¥EE CHIRBMELTER T 5 L B2 i b
7o\, o

3) MBI ERIK 5 b EIEEEA/IMERO
IXFIRETH O, B - TEFEEA/MEY Fractiona-
tion HRICK 5 AT EM Cle W EEH35 - e,

4) B EFERMIUIATEY Clo\v -2
Tho2%, FRCMHOELRT X - THESR
7c Encephalomielitis Virus (H. Leyon) 73 28mga
O EFkE, Tobaccomosaic Virus (R.V.. Rice et
all) 2% 20x40mp @ unit, ARSTIRE (2R &
7% 20~30mp OEPRRTUTHOES R Tl 5 Hh~
B, fHET SRR T D REBE B — D iR EA /MR
it {, R\ T mitochondoria, microsom Z:4:7%
FAIMKD BT BEA A RS TR O ik,
JREIC AL R A & U, Karyoplasm, Cytoplasma
&5 Bacteriophage#biE x O IEHEfALEER B
His (BiERRsE ) 1R —2alag & Coacer-
vation 2 EA TEAOBEY IEL LELBPH
1%, 55 EERBOBRGIC SEFEARME L
#2135 10~30mu DRI HTED HIFCHE VBT
5. BHREADEAD Exsudat O EGD
Triger Tinv& B s b O d BB
RdbN B, THEIHEL CE 5 EEHORT
G#->C, Liponucleoprotein system 0¥ E;
DFESEFE B LD O TR b, &
A X BB, REFEA/MEL St
Gybrgyim Actomyosin® {0 & ZEE H 0 Coacervat
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Y B5. EREEESESAL RS CHAREERE
TR FORBEFE— R0 b
CgEX7ov 8 Lipoid RRZERSS TR B T b
e BERASTC, ZERR\CICEFSTL Actomyosin D IR
LS AT BEREE ST D3 L 1 2 DIE,
B ATEKC R 58D TRt D MO
nE 4 o Th - T, Bedingterlehre. 73 TLH A
BCEBLE DI Th . EEEAMRLE B
Actomyosin -A. T. P-System i1 & B FH L 43R
D % O Cin &, XLipocolloidtheoriefiif o & » ¢
Hin <, FHICEEEY b EOBRITECIE L T&ZiT
BxoBRkedsELcboThd.

17. PEERR - BTHMATF (FREH)

HHRMERILEORS

1) adrenaline ¥ X ¢X histamine 3520 %3
ADH 4B bONCiE ADS #E#* X ¢ il
L. FokEE adrenaline I X2Th, i
histamine i€ x>T4 %3 ADH R T52 &
x <, miE ADS HB{tL s ot Z OfGHED
BHZT, TTo dtress agents H3 ADH D43
EREIT LIRS b O L ELB.

2) B NaCl % % %" 3 OBIRNICEH T &
ADH OB TEL T, MEOFRIR R R
it B. LALEMNCSE B A U adrenaline# 112
HL T LM% ADS I ZE b A b { 7k 5.
histamine -CikZ OBEGH IR CioL . ZERIEEE
i X - C adrenaline® S a338IN5 5 = L 23515
NTwB. - TEBIC X » T ADH 03isid
7e B Liclt, adrenaline » ADH 43 E
HR—EGL T B h 0k Bt b.

3) BEFEHRICEEL TLHED ADH &ic
BE% 2o\ A3, 1175 ADS (BRI InT 5 -
FREFEREL CEGCHEET S L4 EADH &
BIEFMELD ECS2 5. 2k b EREREE CADH
OFWAEIT 5 L FiTiE, LOEELETLO
LEZbh 5. :

4 ER XA IRERICERE LS, iz
pituitrin B 545, AL B i L 0
CHF\TE LD, alloxan MR+ % 3 Ciiys
HIBy%3% {, phosphorylation 23i>5\s. ZhiC
pituitrin 52 T2 b B #BHFTH &, FWE
FEEMBID = 2 F AL H U B L LRET S -
EREETh, BEECARROEENELR

¥ & "

7. insulin ¥ pituitrin & (IEFFRCERIL T B
A, FEHECR T EEENRH IR ic T
LITER B B

18. #HERH (SERED
RBIEYEC & 3R
JRAPETHE BEONEL, BEEOTAED S &

G, NagMoO.> Mo ORTLOEEXHAEL T, ¥

Z3ivCREHEELL. :

C OB, BN NasMoO; YT Fv s B s,

RPZEERER OB EREL, XRFBEAOF

T, W) 77 vBESAUET2EL LD, &

NH&EELLES D 0L EME CEILLERT

U, FFF RIS & BRI HE R FRIC

e DB e EL T .
REBITHEMNZED = 0 FEC X b, 1057H4%

1.7150miETE, ROI0HR 7 7 v~ ST R

a5 REETHEOEELRL I
BITO MBS ED T, EBkdhito

Winy R, BESERERO BN R R CORES

BH%, 150mPEkOInE BEEEITI, EESEY

Te Rl RO KT ORI BEML TEKET 5 -
108/ 7 7' ~ S1EE <, Bk Emn,

B OERE R L, oI ERERES 5

MART. ZOMEERITRT, EACL VET

HEEOR IR D2, 100N LN BEEM

%<, = ORSEALO $on OE S HEE O R

FEED Kic B E L —F+ 5 0n@b b,

19. BNAE - MFERE UKL 2 £15)
EH—TTIRDREE

FINO EARBEREPIN O EFE Oz
IO TERCEAL U MEM s 5 b O IKXTL T
bAuslbsendesmoment 5. Reiz »MEHL TER
BENHEEHLRABERCH LM, 22l X
> TET 5 EWMHR L OO RoFEMC ST
B, ERORTEFRGICET 0L LT
3, JEERio Al Max Verworn Lisk & derE R
VSRS MR B ELYE L 1 C Isobol & Heterobol ¥ -
DOE 2T HRGRCER L, 2L TSR
BIR  REMEREHOERIEN S S, HIHEHE
&% Paraviotischic§ % ¥ EH# U CREHETR
Wig s b D12 ER) Bk b OB REFH
Piiter I « 50550 FyHZE{EM Isobol bleibeude
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theorie r Tk %%, BEOEZEIRP, £EEEE%Y
Paraviotisch i 2545 & 7 5 0 & RO BALC
T fi B> Isobolic. bleiben ElHEmnAE SR L
5 BETn dn BRI —TERRANC b TR ST
DL D THBMN, RIEOFEFCHOTE L )
BHE LD, SIiaEoEEEREIHE Y
535 b OHEE. EBORELSLE D LHiEY
FHEZEH LS e b BEEEEEN T .

FHI (1926) (XL T O BE AT HIK

EEEEHAEE L. BIbEE R EEmaty
REIZ$% & Isobolh b BIERNREHER TR
T Heterobol 7% ¥\ 3 &7 Th - T, ZliE—
¥ heterobol werdende theorie T 2T, &
% #2453 C neo heterobol werdende theorie ¥
BHER LS D ThHBH, HOEFRROLE
HRB LIRS EROFRKCEL CI=T e $
=TTt dMho Bfx ML TR R
72 Isobols b BWIERW LM RN L A TET 5
LW IR R BRRC L. T EEERSEED
RAL TR U WSS BRI 583
(I i B B AGT B modifikation %
T, E—ITCHREEEL. IbeEfmReEAR
BT & BT B Sed R 4 5 0 E K T
<, EFRFEHERICT DI 2oRT Isobol T
Heterobol 1 &4 Al & Ho ZEFEI G 3 B3 5
MOR—DHD LD THB LD DTHB.

e FERA FRE 2\~ 5 Paraviotisch &1E 214 %
Dl T3 % BB S 7o ftho & & O ity
Do TF 5 s REED D BEEIT LKz Erhetero-
bolisch 127t 58 Th b, EF/EE X RIFCThH
X Isobol/s HEFFERBEXETH LRI DTHS -

C DR ATEEC B L AR A 7 T,
WEE, NEETEEE RO T - foshEiEE
O FRREHEERRCIHE R L TEHD THBH,
R I RE U T T [BFERERI o
T BRARD BE—HHRAFHECBE T 5 5 « EARRE
OR/PERERERES, FCFEMAHE o LK
FBRERCEE  CORERED EE R R DT
HOMIES N EOIIe % Sacke Th 5. AL
RO I B AL L e R R TR
DR B ARSEET 3 5 —BoKIRI -
< Th, ThiLiBid Spezielle Lebenser-
schinung CE G COERER ©hH - Tz BT
MR OEEA- % Allgemeine Lebenserschei-

nung FEHLAREE L COBEAMBCIR TS0
Mt %. AILEGOBEAERSL D - L EEFY
MR HE S T B £ © SEH ST BT
PERINDBZENEE LD TEH S, BIbLiFE
DX G B OEFRHRSFET $ L B <L
Stentor T pE\ s TRRETIL - A FEE IR
o Xl b7 2SR EOFRIRIC S RRBRELES
fo. Bib EEa ik iul e EiE R R R

SO BRI B Ris B oD RICHES

SDITFEY TR, MTOERBRE—~TELEL,
R Ho E3E 5o nfi] -¢ Isobolic 4, Heterobol
% b, B HRD BEERECHTT bHetero- .
bol ¥ L CEFLX Isobol: U TEEERFEL T
WA LRI

20. FEFE— - HINET - ABIET BHET .
FIBNT « 5h 2 8 (KL FEKREL
—FAEOEBECEICEAT IR

1. EREREE MBI N % BB REIC
DT (Ho 9. C) -

I. H. H. DalefAfb2mE 4  Neuromus-
cular junction—neuro-effector junction iZ f*+ %
ME{RE B3 HERGE ARG (3% 1951, 1953)
DIFLD Hp9. C)

D HW EEERE RGN R 5 B
{5 (n. m conduction) (¥, normaliZ F>C 5 M
EHBEE ). Th—EBOEHE T HT—F
M & o HBEE A% C “ Apparently non-dromi-
cal system” *7c%. fiii5 LT “Typical isodro-
mical system”, “Atypical isodromical system”,
“ Heterodromical system” 7% “ Apparently
non-dromical system” D#RITFEIZ reversible
75 B EIBIRE O B A HIAER L Lo X
REIRA LT HEHD. A2, Ll ko n.m con-
duction OZEERFEHEIL, n. m conduction IEIL
-C wave theory 7> emission theory AsitupiIEL
AU O RBRIRE A REE AL T EEH D -

2) FHITHE  Frog Kot Bull frog IRT
“Both Root Rammus stiatic gracilis experiment””
(in situ) ((F#HR1953). Mtz fRHC, =— 7 A HKE
T, contraction wave = C, Kihnes gracilis ex~
periment o EFZ A - f=.. Rr. comm. J]], X Post
Root oFllgkix “ Glyc. spot method” (FE%1951)

- Z%OF nicotin method (Langley)iz.{& o 7.
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3) EEE L EE HRIISEI~8H (1953) ’

dc iz Uic. 85{IFAT L & B » F—BUia 18 (8
P BER D EDNME 1 FOFIN T R 101,
R AT, normal I AT —5 M & 0 MBIRE
T - 7). Al normal I CHIDT I HE & BB
BETh - el B L e —HH & o BERE
i COMEMTHEE O BERE L 7n - 7o, WAl
- SEFTLC. £ oBE—#o Rr. comm. VI, K % #l#Ek
3B r—HM & OEBRE YR CE AW & HER
T rTn ot MBENLERR X L CVERSREE O H
BB kol fiftsko “R.R. S. G. Preparation”
% FB\U T ORI FAT, Post. Root . ¥ ~VI % #ilgk
T3 LEAREEBREN A ABEER
THMERRBEEE O BRI /i o 7. £ 2 CRH
o Rr.comm. W, K #¥l&k+ 5L, —FAAED
BB EE R T AR ¥ BB JE L. R
-, “Both R. R, G. experiment” {2 AT % [E—
BED%ETHB. ML Tsymp. (eff)® n. m con-
duction ROFBHCTERZEI  “symp.
{eff) 1. J: % excitatory state”, “ symp. (eff) iz X
% inhibitory state” (3% 1953. FLIIZ AT BHA
C &, MBI BHEER) BT OR That
neuro-effector junction %43 % 3 0 L THUX
neuro-effector junction A>T impulse® propa-
gation % emission Bf/% emission like ITiK % &
B3¢, #1 n. m conduction | wave theory
JZA% b, neuro-effector junctioni” 4 Cikemission
33 emission like ik % D &$ 57 biE, Bl
n. m jonction ¥ neuro-effector junction T H>C
impulse ¢ propagation ICEHIES D L FXET
B0, BLTRY eThEbEze&) TIT
T, n. m conduction O ZAFEINMA ? —n. m con-
duction OEWGBOHROENBEHERING. BT
P b EDEERELIRD O TR L BEbh
5. b junction 3k wave theory, [ junction
#t emission thory DEFEGHEL LN DB2b, £
NEDOFERMISBOMEL B s,
fEEh D EoREEEL wave theory 2T,
univocally i fgHE I % & B b. L TDale
ECEe TR R b

sk Dale RAVZEAREESUCHIC TR ER

/M emission theory IR L e (EES1951). Fh
MIEL 271U Dale BE{bAEEERNT, Ach. X
l:&é_%b«)yﬁ e h ORI &

n. m conduction

¥ & R

ERIEH L (55 8 ENEE TGRS /- T
B A AT 5 Dale XEZ#()IZ, n. m conduction
B85 % Dale XS X L T, Eccles & ki “ Kein
Beweis” O TR 22k Bbhs. BROE
BT « B EGC R b BEREICRT,
n-m conduction (¥ Dale KD{LPERECHES .
K LT m-n couduction IIIHLREETIV-O
TV RS EED D 2T, HFTtite
ORI R CRBRVR I OPER R { HEdg
T 5D TE L oty . MEZOBERD

EHUC LT n. m conduction (I normal {& AT
WhHAEEEGEL ) EH BRI L T
XL THE R FES 5. ’

21, EFZ~— - GMNEF 388 KREFEKX
H2) ‘

—hFrHEDEEHRICEET SHR

DELEREGHCRTIEFEHEICHT (£
@ 7, b) {“apparently non-dromical system’’ &>
FARIE)

TERDOEBRIFTEC T, EXTEHED LFEFRE
HBFEMOME—D brige & UICESEEAL/ER
L, BLkoRBRAE K - T, conduction time
a-v, v-a, a-2/, a'-a, v-v/, v/-v ®HlEL. &
1o 5 RERIGRE R AER O RERRUEIC 141% 3.
ML T “Apparently non-dromical systcm” %
SHERAICRREER H. B> “Typical isodromical

» o«

system ”’, “atypical isodromical system ”, “ He-
terodromical system” Xy “ Apparently non-
dromical system ” \XFE i Aif7s BB A SEE L T,
Z o ¥R eonduction time a-v, v-a, a-a’ a’-a, v-v/,
Vv X D181 % 6 Hi REBEERERIER 20
Ll Eochange o locationlIEEEEEGANC S 5
EARELELCL B,

ML T FEHEBEREIGRIICE b0
T 5 biE, ERRRREEERHR SR
T 2 B BET 2FBE G GBI,
1951) ¢ Wave theory 1z T univocally 3%
HENhB0 T Bbhs, XL TEE
MSVERE I HRETC K 5 2 MRERTNC &K 20
Woller JRES SRR TRRGEHTHILD S, Mo
TR 2 RBIRIBEH L TH LI

2 BFH— BT R-EF B OUGER
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H:3H)

" Chlorcphyll JFREFOMBHARFICRIETE
WoHLT 1R MAERERCEAT 55
JEEE Chlorophyll 3N o B ko FER I
FCBBL, AIRR D BB s Thh T 525,
R e BRI R TR RER . D -
4503, Chlorophyll SEONUC 0 T D M HAR
BRARTFET 5 R ORBHEE 2RI, o5
MR E B B8 2 RZR & fro 7. Chlorophyll
FHERCIIE L L CHER FHERE A
W, BB R B O B R L T

In Vitro i.C Chlorophyll F#Efk#(¥ Ca.
Thromboplastin, thromboplastinogen & UMELR
I $E DR & C—ERHERC/ER S B, %
DOEHRC X HRERFHOBLE R, MEF
BELEHIBD OIS o Te. RECHHELH
Wi CRE L R B OENC Chlorophyll #
ERO—E B L recalcification time, Pro-
thrombin Index, Thromboplastin Index, KU°
Thromboplastinogen %Thromboplastinogenese
OENE A BR U IcHEE, recalcification time %
BA7¢%G%E ¢ Prothrombin, Thromboplastin & (*
Thromboplastinogenese OBEMEBDOOLRI.
R EEFARREREC A SBRERBEOBRICH 5 #
Fei 5% fTvy; RES. % block L, myEEEESE
TEEC I35 L b icth, EoHiic Chlorophyll
BUEOEAR SR, RIS DEEPI L O
BHEIESHC L - C O NIRRT - o, HokkR
T R B A % 22 RV SUEIIC IR Tl
nRERECEE LS. B TEESIE
oy R.ES. oESEREC I boLEL
fo. S ChlorophylIZEEfhi e, X % 1ifECa/K
B~ 75 a0 LRBEEL, REOBENE
BMERESR Y R THERD . ’

T, E#HZ%o— AFE FidProthrombin-Index
HSEEHREEREC X - ¢, &b RES. ey
jl\aL TR INAEFTRD T HDT (EE30HEE

HEBFRERY VY 2 VA THR), LEOR

BER L ROBRCEER T 5 £ 2iisks. Hib,
Chlorophyll FHEADE ST X - TAREEMRERD
BRRAEREREL, —HBRFHC 3 Prothrom-
bin, Thromboplastin, /% (¥ Thromboplastinogene-
seD % Bic. BEOZIZ BRI X o T
Prothrombin Index kL7 =5 Bisngk F O

FERL—HLTEY, X RES. block Lk T
R AR @ A& F Lic#i&ic b Chloro-
phyll FHEG# 5 CREEEEET 50T,
EEERDs, BT ZEMREE 2 AL T Chlorophyll
BEMA RES. BEELBTEL R~ OBREEFED
thErErcEE xR b0 X BEL L.

23. PRE=R . BREx GUUEALS)

BiEE) & hiRphiE R & o BBIHEICREL T

HEITTRBENCTT 2RO ELY R
b, B DI L AR EROXE Y F
T oRGIERHC X Y EFEFNE TN TN 5E
T—RCBD b, XEEEREMIRR R
e BEREEEL TV BELALERED LTI
B3R L B OB O\ T 5 230 3
i 2BBERLICL 0DV, Z RN CEE
FEISYACEEESCT 5 MiEREREYE
50 A, & BT EEEREE L 1 D R AT -
W, Bk AF R0 s T 5.

S HEBNCIIET 2, 3 A EYERL
I3 ko E, EREAROEEIUCEOM
B, BESoRMNEE, BERERCEREA
ORI & 5 ES B L, BEARRRO%
HERIC KL L T , ‘

B FER R T B HER L L Thl kot
*EEL, SOERNEEDHSLHERURIL T
2RIBHHE A RHL . ROKMNEGER OO
Blst O RIERSER A AT, AR EARCEH)
AR X ) BRERET L, BB, PR OES,
FRoH&, BRBMETLUBEEED T 5. #i
g X b R LR EWETELTRRT 5. /MO
ZERC X h AR bR, BEDTER sk LR
X o TERRET, BEgoiE ks ke
BOM AR R ORISR L LR ER
BMOEARCBHRR LT VA ORESE L —HL

.

Bl Eoing RKErn»bEE L R o mEiEHsE
fe.

1) BB 5 BB AR, SR, FRR
BOKERS, TBEE T ARG/ NI 2 S

Thb. :

2) BEINC LR ORI S XET

B
Wl aeocmmme pemERE oo 5t
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Qs PREMEREA ALY b AT 5 h 0
rEELE. ‘

24, chEBRE (KIREREE)

[RE=HRE DER) 0if8

EHACIIE (BRGOREE HiraiRd
FREEMRE L, e %8k HéraiadaEin
o B cRIhEEIbL Y, |
MEHL IO T 2R L 0 2B E - IcFFED
| MREEIE R ST CE B L AN » TS -
T CEERNER O S b NEER RS

HES ORI L /R0, Thuc X % RIRIR AR

ooy

PR EIED & RN, AR AL L A
DAL 7 b T B980T B A b, - TREHIE & °F
O, ThUC X5 EIE A B #R i oo SRR R IR &
BEATINAS LES. LZATIOORECH
BeE YR TR R RIR &, HeEa T
O G  MEELISRE R I D ERD I DT BT
O BRI X 2FREHRIEIIED & LB
TERD TN > 7D THBHR, 5 j‘%’F)LH::
BB O WA Lo BRI T OB B
LU E D L AVIBE IS ) TR K ERTH D
T rd, DB, WME, A, MERER, Ry
HREMRE L LR THIAL X5 2 85,

iE i

COEIeE 88 . .
H K L T

- 466 A 8 -, BRI A, RS
A 9 B ‘ HEm
s s 10 D, R L ~HU, DR T
ks 71 ) 24 » 55 1FH
” 7 16 e BIREL R k&
AT o REE O

E. <W€@L...
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MU 1ms—2Sec MifiEAZ
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BxEABEIEZEHIAS

BREEA 952709 @ HAAHERXRWASG2T HS514F 4

% | &

O8sH 52--18 ¥ 5 ¥ &R T5mm
52— 7 5w o ER120mm B EE A
5238 7 5 v ERI20mm B, #HFHFEEEN
CEER 5258 v &R 1TH B, HEFEEM

& &K &

NRLTLH— BAAN 200MA
(= 8 % &) m g% %% 0~1000c/s

# 0§ 1000c/s20MADE 10mm
7024 F 35mmx 25M

7404 EigEE 2 10 20cm/s
Zl B 1/50 sec

52—5 K1

shEQ YRS | BB (~AFrTT) BEL
WEY0 Ballen HEE BR®M

HRREAMBAASR
FORA TR W ERAT 2 0 115

B (25) 6725% (25) 4482
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