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Suplemento pri la tria efiko de trafluigaj elektrodoj

Masao Suzuki (Profesoro Emerita, Unua Sekcio de Fiziologia Instituto,
Medicina Fakultato, Tiba Universitato)

Post siaj unuaj pristudoj pri elektrotonusa potencialo, intenseca, tempa kaj kruteca
faktoroj en elektra ekscitado, sinkotraifanta klasifikado de ekscitifaj sintenadoj de vivajoj kaj
de &irkaiidj kondi¢oj, la atitoro profundigis sian esploradon pri la t. n. tria efiko de trafluigaj
elektrodoj, kaj publikigis 1955 la unuan revuon pri la efiko en Vol. 17 de &i-jurnalo.
Sed éar la studoj pri £i estas deposte multe progresintaj, li nun verkis ¢i-tie la duan revuon

pir la efiko.

En la unua parto li klarigis la trian efikon, prezentante §eneralajn trajtojn de la unua
revuo, kaj poste li priskribis depostan progresadon de esplorado pri la tria efiko en sia

instituto.
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Fig. 1.

éan@oj en sojlo de nervo pro la tria efiko de trafluigaj
elektrodoj (Interrompada metodo). Absciso prezentas
tempon kun unuo de min., montrante per dika linio
la datiron de trafluigado, kaj ordinato la sojlon kun
unuo de V. Blankaj cirkloj montras anodan kaj la
nigraj katodan trafluigadojn.

. 1

40 100 120 min
. Fig. 2.
Sangoj en sojlo de nervo pro la tria efiko de trafluigaj

elektrodoj (Superpozada metodo). La sama kiel e Fig.1.
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Flg 3.
Sango; en sojloj de efikoj de la kontrakada lego pro trafluigaj elektrodoj laii kombinoj de
trafluiga kaj stimulada elektrodoj. P, M kaj F montras la sojlojn de malforta, mezforta kaj
forta efikoj, respektive, de la lego, kaj 1 kaj | altidon kaj malaltidon de la sojlo respektive.
La sube presataj 8angoj respondas al la supredesegnita paro de kombinoj respektive.
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Fig. 4.
Sango; en ekscitebleco de nervo post malfermado de trafluiga’ kurento dum 2sec. Absciso
prezentas tempan intervalon inter malfermado kaj stimulado en msec., kaj ordinato altecon
de agada potencialo elvokita per iu certa submaksimuma stimulo en % de normala valoro.
Supra duono montras grandifon en ekscitebleco pro anoda trafluigado kaj la malsupra &ian
malgrandigon pro la katoda. Trafluiga potencialo estas &e de supra kurblinio al la malsupraj
respektive 300, 200, 100, 100, 200 kaj 300 mV.
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Fig. 5.
Grandigo de ekscitebleco de nervo pro anoda trafluigado.
Absciso prezentas la samon kiel & Fig. 1. kaj ordinato la
samon kiel ¢e Fig. 4. Trafluiga potencialo estas de supre
malsupren 400, 300, 200 kaj 100 mV.
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Fig. 6.
Malgrandigo de ekscitebleco de nervo pro katoda trafluigado.
La sama kiel e Fig. 5. Trafluiga potencialo estas de supre
malsupren 100, 200, 300 kaj 400 mV.
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N .
Sangoj en batfrekvenco de koro pro trafluiga anodo. Absciso prezentas la samon kiel e

Fig. 1. kaj ordinato nombron de korbatoj dum 30 sec. Giu grafiko montras, en ordo de supre

malsupren en maldekstra duono kaj poste sammaniere en la dekstra, tipecan ekzemplon e

plifortigantaj trafluigaj potencialoj.
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0o 1 2 3 & 5
Fig. 8.

éanfgoj en batfrekvenco de koro pro trafluiga katodo. La sama kiel ¢e Fig.7.
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Sangoj en fotoelektra pletismogramo de homa mez-

fingro administrita per atropino pro trafluigado de

rektangula pulsokurento. 2 ekzemploj de 15 minuta

trafluigado per kurento de 15 c¢/s kaj 2 mA. Or-

dinato prezentas $angon en % de normala alteco.
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éanéoj en fotoelektra pletismogramo de orelaiiriklo
de simpatektomita kuniklo. La sama kiel &e Fig. 9.
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Fig. 11.
éan@oj en membrana potencialo de giganta aksono de Cambarus pro trafluigado de rekta
kurento. Sangoj de tri fibroj A, B kaj C. Ce &iu registroparo la supra kaj malsupra montras
anodan kan katodan trafluigadon respektive, kaj la 8angigo supren signifas depolarifadon.
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A method for recording the Achilles tendon reflex

Kazumoto Fujii and Nobumasa Kimura (Department of Physiology,
University of Hiroshima Medical School, Hiroshima)

A new method for recording the Achilles tendon reflex has been devised for application
to the physiological practice of the students and clinical uses were examined. The Achilles
tendon reflex in seventy-two student (20~23years old) with the tambour method and the
straingauge method.

The reflex times of the Achilles tendon reflex which were measured by tambour method
and the straingauge method, were 55~79 msec. (average 62 msec.).

The periods of the contraction phase which were measured by the straingauge methods
were 120~159 msec. (average 135 msec.), and the periods of the relaxation were 200~499
msec, (average 370 msec.) (straingauge method).

This methods may be applied not only for recording the Achilles tendon reflex, but also

. for recording the other tendon reflexes. [J. Physiol. Soc. Japan (1966) 2§, 302-307)
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BRI, ATEEER EEE AR
GrEEDTEY, IR, EHHEROMER
BERE LTHRNCLELEETHS. X
St OB AR OfiFEEIC o v TIRREkE A
DEREBILENT 5. T7bbChaneyd
(1924) T rgEH® v T—NEEFRELTU
" 3k, Lambert® (1951) ¢ Straingauge 7k,
Lawson® (1958) o ERiFEy:, Gilson®

il

(1959) D3EE:, Durkalec® (1964) mItiE ‘ Fig. 1.
(BRAERLTH) HE2»PHESINR TV 3R, The tambour method for recording the Achilles tendon
e S reflex.
SRbOFECE, RERNEORRLE o
B R R O RE S Ik v b o, BT ET electromagnetic tuning folk
BEEPERTH 2 EOHNR L bR D X H hammer
‘ M electromagnetic signal
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. #v07—nE: i, ZOEBOREZR RS L Figlok
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Thbb, (1) BRELZEMLIIC SETHRE
* TR REER SRR 2 A M MRS ®EDH, 03— T ol & w4k
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#—E,, E,—ERi 7+ AV MOE
BrEoL B, Zhick - THIED
BrENEEENS. B)REL LT
= Ty o= A REOETFEBIE
INFEERET I < filh DR IR
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_ . i Bridge
FE=FEf OIHED B = 5 & R DC Amp
UD)EEL‘:J:OVC Tl E‘E L/y :h Elv E2

»zEgiEET T, iiEb Y KEHE H
BowiR T s h 5. (4) Pen
T,, M, EREEX ET(100c/s) @
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v b 5. OMRE L FICHTREE
Y, —FOsR{ER rotatorium
DIEFSICEE, T ERINT
LD —BRR R L Achilles BEANFT
%4775 & Fig.3 » X 5 7o i s
Bohs.

. Straingauge ¥

Fig.2 34 o 77— VBt Rg %
T, OR4y % straingauge IZH# %, ,

writing oscillograph THIFET % i T

T DB O RIS, 1.5
25%X200mm DFF R F v 7 *}i@_‘jﬁ‘%é B E
L, BEEHE S 40 mm fFo 2EAnic 120 Q
¢ straingauge K -72b D THh 5. Strain-
gauge % bridge box—electriomanometer—DC
Amp. ##£T ink writing oscillograph iz 55
F 5. ¥TRsE (H) ¢ X 5T Achilles % ity
L, B :RERgiCE#R—E, E~DC Amp. o
EERSLbRE. Z0SVEBEOKR TS

~ ] ]
Straingauge

Straingauge

Bridge

Fig. 2.

The straingauge method for recording the Achilles tendon reflex.

Nihon Koden Co. SR-JA (120 Q)
Nihon Koden Co. AD 2-22
switch

E. Manometer Nihon Koden Co. MP-3 A

hammer
Nihon Koden Co. WI-130
120Q

Fig. 3. .
The mechanical curve of the Achilles tendon reflex which was
recorded by the tambour method.

mechanical curve of the tendon reflex
Achilles 5 O EI#R % ink S signal

time (10 msec)
a-b reflex time

BOREZRLIELOTHDS. c-d phase of relaxation

b-c phase of contraction
d-e elastic wave

FAF v JIRICENE L, straingauge OILHL
ERETS. ZOBKHEL A ET & T
Fig.5 0 X 5 7z Achillesli 74t o ek 23 H5
mEND. '

£ B K K

1. Fig.3 B# o7 —NE TR Lic ek s
+ o Achilles Bt 0¥tk <, Z13THR=
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BRI & % 20 KEEE R, S (e
RERT signal, T X <1cycle »% 10 msec
Th5.

BT 5 X Y 16 msec 35 < AU TRIIFTIC &
BDANLEDD b, Hve T DI,
HARAH, XBICZDd LIz T ABSEERIC X
BRMERENE AL Ul iR E & — R MRS
BRSO I2BEHOKEECEL TH B L
c-d T 48msecTHh 7. Z DFID R E I IFa-d

Table 1.

The periods of the phases of the Achilles tendon reflex among
22 students which were measured by the tambour method

Reflex time Phase of contraction

Phase of relaxation

T 64msec, INHEFHIZ b-c T 46msec TH
-7z,
Table 1 j&, A¥SRE GABAEE341C >0
TE T —VETHRELL L OOH, Wiz
FEEFNCER L 72 b D 0T - 122260k %
FTRLIEDDTHB. Tihbb KEHEIZ36 msec
6 122msec £ TORICH - 7= A5, 60 msec
5 79 msec DREID b D124 TR b % < Fd
BN7c. INKERIE 28 msec » 5 65msec DfE
12 - 725330 msec > 549 msec
DLDHED £ { 14 FIERD
Jo. HfEFEIX 23 msec 26 50
msec D EIC B - 7z 5323 msec >

Fig. 4.

The dlstnbutlon of the penods of the reflex time among 22 stu-

" Duration AE DumtiOnJ ) ) Daration = H 39msec D HDONREFEH L 17
(msec) xamples (msec) Examples (msec) Examples BIBEED b, L, Ik
B 3 B 4 BR g8 memcocoms
60-69 4 40-49 6 40-49 4 BRI L BRENKE VI
g 5 e 3 ' DERALE. RERORME
133—99 % histogram T3 & Fig.4 o &

5Th5.
examp, I. Fig.5 i3 Fig. 3 o#pE
o L FEl—#RFIc>\T, strain-
gauge 5 THEED L7z Achilles Jit
o R OMR T, b2 5B
(T, 200 msec), kAR (Z), i
BEE R & o8 7 signal (S) TH
ol 5. Z OFD KR 64 msec,
30 60 70 90 1i0 130

I #EAE160msec, i4EFE164msec
Thote.
‘A“” %7z Table 2 i straingauge
i THERE U 7o REEAES24, o
HIRR 12 2 v T, BORRE, INEE
H, HRHEOBRREEEFTRL
TebDThH 5.

ThbL, KEEE 52 msec
6 80msec OficH Y, D

LDK%304E Fig. 5. ® Fickiin Faw

recorded by the straingauge method. -

From the top downwards : time (200 msec), mechanical curve,

and signal.

™ 60 msec 7> & 64 msec DFIHS

&b% < (2561), %k C55msec
5 x5 59 msec D4 D (144), 65
msec 75 69msec Db (10
) BEiBoHoh, OLY



i

304 HEH « Abf——Achilles BZSHGEIC OV CO—EE

IR & 2 RO KEHEB AR, S il
B ERT signal, T i3k Tl cycle 23 10 msec
Ths.

JRENIETRE 5 X 0 16 msec 36 < L CHREIIITIC X
BALEXD SbN, Y- TREMEOIUHEH,
AR, S BICEOd i T ABEGEERICX
LEMIRENE A U e, SRR & — MR E)
TR LLNIEROEETEL TH B &

 cd T 48msecTH 7. = DFIDF I Ixa~d

Table 1.

The periods of the phases of the Achilles tendon reflex among
22 students which were measured by the tambour method

Reflex time Phase of contraction

I >

Phase of relaxation

N

T 64 msec, UIHEFEIZ b-c T 46msec TH
- 7z.

Table1 1%, AEAEFE TREAESLICOV
TE VT —NETHRE LD OO, HiliE
HEEFIT TR L 72 b DT - 72226 Ok iE &
KR LebDTHB. T inb b K36 msec
5 122msec £ TORICH » 7= A3, 60 msec
& 79 msec DD b DRI TH LS B
Bz, INLKERX 28 msec » 5 65 msec D
2% - 724330 msec A» 549 msec
DHDOHRED £  UFlEED
7z. BERAHIEL 23 msec A5 50
msec DI B - 72 5523 msec 7>

- B 39msec DY DOBRFEHLL 1T

Fig. 4.

The distribution of the periods of the reflex time among 22 stu-

; dents, which was shown in Table 1.

i
i '
i
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' D(ru;saet‘i:?n Examples D(;l;:éi()m Examples D(Lgs;::())n Exampies BIRED b, Ll Ik
36 1 28 1 23-29 7 #H, MBI OV TRERER D
S 4 doao & doss 4 BEARBC & 5 BRI o
ot S e %0 ' DRI LT\ SRR O
lgg~99 :13 histogram <3 & Fig.4 » &k

5 ThH 5.
examp, I. Fig.5 ik Fig. 3 o#kis
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gauge £ THEEE L 7z Achilles f
sl R oREiR <, kb SRR
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Wi R & R 7 signal (S) TH
ol %. Z OFIOFUR L 64 msec,
30 80 70 90 110 130

I HEAE160msec, AiiEtH164msec
Tdh ol

%7z Table 2 {3 straingauge
B CHIRE L 7o K524 DR
HIBR 2 o v T, AR, UUHE

{ g s
f Fig. 5.
|

| The mechanical curve of the Achilles tendon reflex which was

1

recorded by the straingauge method. -

From the top downwards : time (200 msec), mechanical curve,

and signal.

N A A

H, B OFNEESE FFL
TebDTH .

Thbb, RE&RFIX 52 msec
5 80msec DfJiILH Y, =0
i 60 msec 2> B 64 msec DA
&b% < (2541), K TH5msec
25 59 msec @ D (144), 65
msec & 69 msec Db D (10
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Table 2.
The periods of the phases of the Achilles tendon reflex among 52 students which were
measured by the straingauge method

Reflex time Phase of contraction Phase of relaxation
D(Lg;iégn Examples D(L;:éic‘;n Examples I%lg:;i()m Examples
o2 1 88 1 1724199 4
55-59 14 90-99 2 200-299 12
60-64 25 100-109 5 300-399 13
65-69 10 110-119 3 400-499 11
72 1 120-129 11 500~-599 3
80 1 130-139 6 600-699 3
140-149 10 800 1
150-159 7
160-169 5
176 1
180 1
(average 62 msec) (average 135 msec) (average 370 msec)
examp,
30| -
20
—
10| - - —
o= 50 60 70 80 |00 120 140 160 180 100 300 500 700 800
msec
a b c
Fig. 6.

The distribution of the periods of the reflex time (a), the phase of contraction (b) and the

phase of relaxation (c), which were shown in Table 2.
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fEix 62 msec TbH - 7-. UHEAHIX 88 msec 7> 5
180 msec DT H » 775, 120msec A5 159

msecDBIDF S L < (B44) B ohZzOFE

fEix 135 msec TH -7z, HbEEAE O 5B X
HACEE L, Eierx sinvpiic
DT, WHER ©70% LA EEIE U TR &
T - 7eBe S L Uiz, T0%EIERICE LR
W5 Bl BRI ATH OB I 2T A B &,

172 msec %> & 800 msec £ THOE T ILEFRAIZ D
Tr o 7S, Fai L o (364) X 200 msec 5
499 msec D IZ » v, Y 370msec TH -
7. Zh b opkiE% histogram T7R3 & Fig. 6
DEHSTHS.

Z ®

1. Fl—#E ORFRFICOVTHBIZ, ¥
V7 =N X BRIEME L straingauge (I X
- BHIEMEICE Fig.3, Fig.b 3 XUz OpiE%:
HEg L7z Table3 iz R bn 3 X ok i b 64
msec CHHIEEIC X 2ERFED b - 2.
L UIRHERE T 46 msec: (¥ v 7 — WiE) &
160 msec (straingauge ¥£), iifEFE T 48 msec (#
v — k) L 164 msec (straingauge #:) O X
HIRENELTVD., ZhiEF v 7 — L
BB 2 ABEREREHRT 2 IFRICHD
BEEERCLI LOLELZON, F T — ik
IC X o THEFE & AU - Bt 0 & B B 1L
16, HMAEAHOEEZRET 52 LIXEGFLELDL
B, LA L straingauge ¥ CENFOMAD
FHORPEIC L KER L, EZ v T —NEkETH
BEHROZ2ET 5B TI L EXL
motEIXIBND.

Table 3.
‘The results which were obtained by the tambour
method (Fig. 3), were compared with the results

-which were obtaind by the straingauge method
(Fig. b)

Reflex  Phase of Phase of

time contraction relaxation

(msec) (msec) (msec)
Tambour method 64 46 48
Straingauge method 64 160 164

2. Chaney?, Lambert 2 & o pE 4l
WRE S (Achilles JEAIFTRF ) DRRE AL,
FEERC W TIHIE L A LB Fmiv T i
VL s TREBRIZ D v Tk B b 0fE (52
msec 7> 5 80msec, S 62 msec) (Table 2)
LT L vhd, Chaneyd o 50 msec,
Lambert 52 ¢ 60~70msec &\ 34EIXHSY
LOELIFE-BLIRETHD. £, EF
PR IR R RIC BRI & N A 7 R R B HIR
DB 3 & ORI 30msec TH B Z &4
RO I THREEA T3, Zhickk
LHES B DS R (¥ 62 msec) 1XKE
CHI2RRITHY T3, CHEHEEEELTS
B2 1% receptor (f5fhsE) DWRREEhL
L, ERBEOGTTREEGO EMG
(Hik) ML Eh T3 0T, BN,
REHOEBKISOERE TERNRE LicE
FHOERKECDORIYRTHS.

3. PEkHTEE OBIRMRICOVT, F48
o duration % FE+ 5 LUK 4 T 5.
Z Lz Rushworth5D 0 X 5z, BRI X 5
B0 NT I E bULHEM (220 msec) 128 b7z
LOFRLHEL, ZLIEZOATEDIEZLD
NPEOEE L & TV % (Lawson®, Gilson?,
Sartoni®, Durkalec®, FiEHP). L2 LESH
ORRBETHRI LIz ZAIC LD L, FEREFTR S
B AT O S F TIIA 15 msec Hifk O
BhHV, FRZOATLKBEAEDL 40~55 msec @
dutation % % » TV 2 DT, K LI L
IEHEOHE LTR ST & Th 5. Lambert
52 pXBENIETHE: X v half relaxation Bz T#%
ML, ZofEs 340msec F#E L TV %
2%, WEOBRE B b ORI - TEHED
durationZJ{liE L CTHA % &, H 4y b Dstraingauge
BT X BRUE LIRSV EIVR S 1T v B,
Hofer 51013 pEE0 2N & BRI E S TV
BRI T, IR O B30 4 B BIHERE O
D % TE R (Reflex-Zeit) 2 L, %
DFBEN 129 msee THh B &\ H 2%, HA B
JRJE/NEERER DL L Fofk L7 f (straingauge
) 1 260msec 5 980 msec T, I 505
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msec TH -7z (Tabie 2).
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Twized, SREADOTEER 2L L
. THBORE 2 —EICT 2 0ERD 5.
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MOBFICDIEHT 52 B T& 5. flx
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BET 5T LRTE B,

& E
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The effect of muscle cornin on the methabolism of acid soluble
~ fractions from sea urchin egg or regenerating rat liver

Tichiro Koshimune (Department of Physiology, Okayama University
Medical School)

It has been reported that an antimitotic substance “cornin”, extracted from living
tissues by alcoholic fractionation has an inhibitory effect on the incorporation of 32P into
total nucleic acid fraction of sea urchin eggs, but no appreciable effect on polymerized
nucleic acid.

The effect of cornin extracted from rabbit muscle on the incorporation of %P into acid
soluble fractions of the sea urchin eggs or the regenerating rat livers was examined.

The muscle cornin does not appreciably inhibit the transport of 32P into regenerating rat
liver and unfertilized sea urchin egg, but inhibits the incorporation of #P into acid soluble
phosphorus compounds as low as 1/2~1/3 of the control, and this inhibition is complete in
the sea urchin eggs at the 4—cell and blastula stage.

In these stages the DNA synthesis was also suppressed to about 1/3.

No inhibitory effect was observed on the RNA synthesis of the unfertilized sea urchin
eggs, but at the 4—cell and blastula stage, the synthesis was inhibited to about 1/3 of the
control. :

The inhibition of transportation and incorporation of 32P is probably an important me-
chanism to explain the antimitotic effect of cornin.
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I & & o “CORNIN™ 35410
KEDIELALTRTOMM» bHEns
EOVHBAL, &I HED, VEH 51919, Nisida
and Murakami2®2D, &E22 5%, & cornin
BB CIIFEROFIAH b L2575 cornin
0, voIogBsREEE L HTs L E
RHL7%. %L, cornin {5 ZIHEEH
LSRN AT LR, BAEHD v =0k
5 SDS-phenol iz & - THiH L7z &8 01
~D 2P O LY B E50% LTI HE T B 28,
MBSA column T4y LT t-RNA, DNA,
r-RNA SHHi~D L) ZAhEHRDE, PP 134
R ARE — Vv ERET, WTFROSHEA~D L
VZHEIEIL TV 2003 -& ) Likva e
PEHEL TV, 2, MBSA column T4%
HTELLYAERTORBET P LY
ENTELT, BT L KRG TFOREBTHET
BRERA~D LD ZHEMEIL TR0 THD D
LEZLNS. SEEED, KSTFOMERL
L X nucleotide ~? %3P @ & b Z A B XIEY
cornin DFZEE, v =P kO rat FAR & B
WU, BkD 2R EBILo T T
T 5.

I. #8&LvrHik

CorniniZ &R BHE LI Hkic kv, KA
OB SRR L 72#5P cornin % fEH]
L.

v =R ERICFEMN SR BT R, EH S
NEEREE 5 7 B v = (Psendocentrotus
depressus) DOREFIFTHEICTIER 95 %Ll Lo
LD E BT, EERIZ19654E11 B Lk Sep s
A BEERERFT TS - 2. EREOEEI
11~15CTH - 7.

v =PlicBA Y 5 EBRIE, £3° 1/2M KCl #
RPN EA L CHRIR S & 2 ~ 3RIEE K T
Hv, BRME TIRB S ¥/ 20~30ml »ii%E
1000 ml DHF/KICHEIFES ¥, BEKEZ K
AR Y M4 500ml 528451, 20—
JF P corning 107 g/ml & 72 BERICHIZ,
KRR 2 B U7 S D20 BHER S ¥ T

FEREEL L, cornin Z XAV EMREEL L
7r. FREREEDHIZ O\ T OHEERTIE, A cornin
2045 FBALER D 4 7= 72 % 12 32P 500 C % Ji% T 60
458 label + 5. 4 AAHES X O blastula #io
EBRIL, SR HEI cornin204y FALEE O, kS L
T4 IR L, *HE2 4 M#E X O blastula
Bz 7 o 7ol PP 500 ¢C % hn 2 T 60455 label
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¥ phenolphthalein Z #5738y LT KOH ©
mEIL, U7 KCIO, #@OEd: L e
PEBEBR Y O 24T 70 o 2. BRI 2 -Fi
fefhHk I, BE 05N ) PCA T#Ew,
%\ T ethanol I3 X ¥ ether T¥EH. ik
1IN KOH < 37°C, 24k L < RNA
RN L, 05N PCA wimyky, 0.5NPCA
©90°C, 3045RIhAk sy L T DNA o3l 247
oz,

PRI 5 %eBid, RiE 100g DL/
Beorat & fv, RS X OUKIEE Bs b7
Ether Jfirn 3, Lo 2/3 (b« /£38) FFUBR%E
im0, 24RE R 1 )RR IR o M 100 ¢ 34D
20 mg DY cornin® Ringer AWK & 14 L,
#HRIE Ringer 804 & L7z, 0 4 BER%IC
2P 200 4C % JEREPIIC TSR L T1055 £ 7o i3 LI
M label =+ -CWFEA L, FANFMERA &R KW
FTHLMICYY & Y EHIC aceton-dry ice T
L, To—Eh (Efc 200g) 2HHITICY
= PRDIE & [RIRE O ik CEE W] B 4 o
21Tk 57z, KBEEFO—% formalin
THEE L CHEEACEDb Lz, £/, UK
VARG 9 B~ 10RO IC 1T 5 72,

PR T A TR 7 T D S AT S 2D 00 SR IS
vy, 3C »fEiRsE ¢ Dowex 1 formate column
TAT o fo. BHIE O TR RS B L T AR
24772 column MK & X3 0.8Xx40cm, ¥ERE
FoEE 15~20 ml/h, FHEERRIZ4 5ml
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Fig. 1.

A column chromatography of acid soluble fraction in rat liver. Peaks 3, 6 and 10are
identified as AMP, ADP and ATP by the high voltage paper electrophoresis and other
supplementary methods.
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Fig. 2.

Column chromatograms of acid soluble fraction in regenerating rat livers.

Muscle cornin 20 mg/100 g body weight were injected in intravenously, and kept 4 hours,
32P 200 pc/body injected in intraperitoneal cavity. Black peak indicates the radio activity of
32P at counts per minute, white peak does OD 260 mg. ‘
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Fig. 3.

Column chromatograms of acid soluble fraction of unfertilized eggs of Pseudocentrotus.

Muscle cornin 1074 g/ml, 20 minutes.
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Fig. 4.
Column chromatograms of acid soluble fraction of Pseudocentrotus eggs at 4-cell stage.
Muscle cornin 1074 g/ml, 20 minutes before insemination.
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Fig. 5.
Column chromatograms of acid soluble fraction in Pseudocentrotus eggs at blastula stage.
The same treatment as in Fig. 4.
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Fig. 6.
Inhibitory effect of muscle cornin on DNA and RNA synthesis of Pseudocentrotus eggs
at unfertilized, 4—cell and blastula stages.
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On the propriospinal and spino-bulbo-spinal reflexes in rats

Chie Nagai, Toshio Yamauchi and Muneo Shimamura (Department
of Physiology, Hokkaido University School of Medicine, Sapporo)

Recent workers (Shimamura et al. ’63, 64, ’65) have investigated a spino-bulbo-spinal
{SBS) reflex system which depends upon relay through the bulbar reticular formation and
recurrent projection to spinal motoneurons in cats, dogs, monkeys and man. In the present
study, SBS reflexes have been investigated on albino rats.

1. In a chloralose rat, stimulation of the spinal dorsal root yielded two types of reflexes
in the ventral root of the same segment. One of which was mono- and poly-synaptic reflexes
and the other was a late reflex (13~16 msec. of latency).

2. Characteristics of the late reflex are summarized as follows : (1) After decerebration,
the late reflex was decreased in .amplitude. Spinal transection eliminated it completely. (2)
When stimulus was applied to the afferent nerves in the hindlimb, two contrasting latency
patterns were observed from spinal motor nerves at different segments, lumbar, thoracic and
cervical. One of which was supporsed to propriospinal reflex, the latency being increased as
the recording points ascend the cord. The other was late reflex which decreased in latency
as the recording points ascend the cord. (3) Spinal transmission velocity of about 30 m/sec
was observed for the late reflex. (1) Asphyxia and Nembutal anesthesia affected the late
reflex intensively and eliminated them much easier than the segmental reflexes. (5) The late
reflex was evoked mainly with cutaneous afferent stimulation, and it was obtained only from
nerves innervating flexor muscles.

These characteristics of the late reflex in rats were almost same as those-of the SBS
reflex obtained in cats (Shimamura et al. ’63). Therefore, it was reasonable to suppose that

such a late reflex may be the SBS reflex in rats.

FEA 22 TR AR B AU & %
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Bl U TR O EB MR IR T 5 IR BRI X 5
bOLHoND LI HN L, FRRE - TR - FHE
&t spino-bulbo-spinal (SBS) reflex » 4 517
b7 (BFf & Livingston® 1963). = o K&
WHA DV THGE & iz 3, 2o%A
R, FALCLBD O, SHIZAKICELFAK
HET2LHBONBREDOHBZ LAHLM L
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Fig. 1.

Spinal motor reflex responses following stimulation to various

afferent nerves in hindlimb of rats. In a chloralose anestheized
_rat, electrical ‘activities were recorded from the L; ventral root
- (A, upper beam of B, D, and F), central cut end of the Ls
dorsal rootlet (lower beam of B), the lateral branch of the
gastrocnemius muscle nerve (C) and fibral nerve (E). In these

10 msec
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A. JEEEHIC BT B KA BMOR DT
1) FHERS

FERE (L) BARICH—HME Iz, RTEmEo
FENES DBMOENEITR Y &, #EEPD
F = ¥ CHREEO RS L U% v 7 A S
EBALL LTHHRT YD, EEEOEVENRO R
FEAL L FhickE S AR BOREAL L A b
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msec) BT E N, T DBH
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BiE 1.0~1.2 msec, IEMEIE 300 ¢V
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Wi o ONCEH T BEAINE D LB
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e L BTAR © O SR E AL O EIRE & D2
AN OB B %, Lo
BEOBERELIE LT 5,
WERDEAIC L 1.0msee PITT
% -7 (Fig. 1 B).

FIBBEX > XL v 7
ARG EH BN BBEMDERITHS
HICAED - 72, 7B Z OBRROENL
ZHEE LTS LR B3RO,
O AE O B b TR M EE

cases electrical stimulations were applied respectively to the Ls

dorsal root (A), the medial branch of the gastrocnemius muscle
nerve (B, C) and sural nerve (D-F). Time scale in 1 msec.

(A-E) and 10 msec. (F). Calibration is 100 V.

ZRn7Fh 100 m/sec Fife ThH - 2.
o DOREE» S, EROBIROE
AL EL Y + 7" 2 TSR X - TR
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Fig. 2

Two types of reflex responses at different spinal segments following
stimulation to the Ls; DR.
Reflex responses are recorded from 3 different levels : the deep branch

of the radial nerve, Ty intercostal nerve and Lg ventral root. In these

A50pV HiTH Y, Hi
3~5msec Th7z. ZDOE
NI BAITBIR 0T » 1,

series of experiments a single shock is applied to the Ly dorsal root. In
brain intact with chloralosed case (A), it is noted that latencies of the
carly responses became longer whereas those of late ones do shorter as

the level rises. In a spinal case, no late response is observed. Time
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scales in 5 msec. interval. Vertical distances are 2 c¢m intervals.
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Fig. 3.

Two types of reflex responses at different spinal segments follo-
wing stimulation to the superficial branch of the radial nerve.
In brain intact with chloralosed rat (A) and a spinal case (B),

reflex responses are recorded from the deep branch of the radial

Ty rOVWTHLIZING 28D
BB ohen, C OF
STHHEEN TS &, BREO
B VENITIHIRIE O R
b, EEFEOBRVEMITV “3‘7}1,
ORI 5 L &L A bR L

5 msec.

nerve, Tg intercostal nerve and L ventral root, when single shock

is applied to the superficial branch of the radial nerve.
Time scales in 5 msec. interval. Vertical distances are 2 cm inte-

rvals.

7t -7- (Fig.3B). Bz ol
7- & 1322 s, Nembutal RFREx
ot LTSic RO L, BEETE
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%\‘“Cjt%ln. 7o R BYEARIY transcellular space i
L4, Lo TA %) VEEBBELTLS
DT in vivo DFFFHEIC L5 4 % ) VRIS
ARiEBTHB. Lichi-T in vitro DFEEE L
T, LB 2~3 mmD [E Xy L,
UC-A =V v AN AW < REPE ¥ Ldie
#, homogenize LT, =D “C-1 % ) v[HE%E
RD>19.6%%HE1:.

Bz Neoprene ¥5iC X - CTIMEER I X ORE

£

BREEHEL, ohbailée TR 21Tk
ot R X B &Ml K%Y 25.2% (i
BITE 83 %, HIE 68 %, REAK101%) &
MBI T4.8% (MIfaPy 2 = — A TBR 45.5% % 5
{is) LR,

. BAD7 4 7Y VEREBOME —43IC
BAHCEENBT7IFR—42—02, JOtE—

KeE E-ME O EZ (WFEAE AR

E P BIOEYOEA R, 71 7Y vERER
FTHHLE, W & vabh T, B
BERTREET B DENCDOWTUL, BEEmsid
T, Fleming and Norman (1960) A3 #EHEH
ISR 7 4 7 ) v O¥RE & TR RN
LCLisk, o7 5 A 37 — 7GR T
(7 75— 2~) OFECE LT, —RCEE
M Thote. Lo LERFL, MERROWEL
DTGB D I »C, BH D7 17 vEfE
%58 Li-iEE, HorcBihrer 25—
2—PEETHELERGH L. 2o TZ07
JFR—E—F, €7 7Ty 7 AT L > T
L, Z0b0OBEFRLHHEEC W TET
DEAEEL. BOhREOREIIROME Y T
5.

1) GREOREEET 1 7V YR, it
et LTh A Th e, Ca 14 vEik
T BB X > CARRGE]O 7 1 7Y v HICEEL
LISz bRt COBRCITI7 47V vih
EEHEFEEhTHAEMAFHBS LTwa e %
R 5 PO EBHEE G . 2T Ca o
7 47 ) ERERRVCTNEL, B oEsEn
747 ) VEEIRER Y, BMEREERD DR

7o

2) 7 vF v A G5, G200 ¥ HWCE
H77F—~ kgt L. 2072757~
—~ 2~ 0TS HLE, 205U T &R
LRl &h, FREDNSIIFCUIRT 59 a o
7. C

3) L FBICEDTTAI, — K VRIEHL
TT 47 ) VEREE DR T 5 A S Y ERIES.
LALIDF T A 3 v D casein S fREMEITTE L,
TAMe ¥ L0 LEe o335 = A7 7~ -Eif#Hid
Rd b ot

4) ZD7 7 FN— 2= BIRET, 60°C,
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30 DIMETHRIET S, ¥4 pH40 LT H s\
i, pH10.0 DL ECopqsicifit e Jeuy, sl
R TH DGR R L.

5) 7 7 F~<—x~i%, SK FIEHD S =
T F N = Z it g Ab.

5. £GREWBESEICOWT

L ERL (KBRATSLKEE 2 24:70)

BRI 00, & LTiliikme
WREROEFARTIC & DBRIATH BN,
BRI & S BEAE & DB DU TR T s NE]
IR B, ORER AT EERNDDO—D
ELT, HE-Nyr~v~17 cpFEELA
WT, NSRS ERRE Lic. EBIE
X, 2.5~3.5kg DPERAER EO KBRS « i
EAL, BMABRESEL, B2 - <Ny s~V
LR A HRT 160 8, ~ 1 7 nBEEEE (A
BIRER 12.7 ) BNTHIZE L. TRESRE
LT, WREIAR- S 1 < RPEI & b EHREIIREE 345
JE, 72 0N 100 BEERBA, SELEQE X5~
12 rIEREMO RIEHEZ R L. R TRRER
B A EBAIEA L, 1) IEHEO4& R
BEFASR > B, 2) 100 % #if 3% (50~100 cc/min)
WA, 3) HMGAGTRE (RS, WS,
THARICIRHENT 3o & OVRK B MU A G k)
%, 4) FARRR (VA7 Fvry v, B
HNEV) EFR, BRI O B % B
fo. TekRMHe, E.C.G, W%, miF, 758k
5, BNERHIELE Uk, IE IR IRES 55
1% 70~90 mmHg D{EE 1S, KBRE ~ 8556
RO EHRBIRE S E & 13 [ Uy 5
7. 100 % BESRW A DK, WREIAROE: 5575 FE s
LT, BHEEHRSERE T T o B, B
fitl, RIGHEEWCALER RS, BRERR, BIRMLT
TR OSSR 7 E O ZE L B DR ML 37 A D HEMR
MRS, 7 OB PIEDOLL, ERiEEM
ROBEMBEC LB b0 LEL bR, kM
PR ERSERR T, 28 OEROBA & MFEE
TR S FHBINC TS 2 KL % B »
oo JAT FUF ) VREE R B A YO
BRI T, ZBWREHIRD bhigs i,

6. Rhodopsin O RXBEEBET XL ¥ —DH
b

e o 325

BTHRA (RIRFEZEARREET)

Rhodopsin % WS35 L BRI WHET B &
ERECHEE L. 0%, IBAPEDY R 500
my T CRETH D, FOMHARIH40my
226 560 mp DFEFAARDEEAN S E)TH B,
FRESNDE RO FE R EE s LB
ZEDHBE LUz, 440 mp BB 560 myp OFIFED
BB THDE NS5 T &5, rhodopsin DI
& opsin & DHOHEERIC L > TOEERT
TN BIEDOWIUC & - THD = F /L F — H3 rhodo-
psin FFPHCBEHL, £ D = 3 AF - L 5T
thodopsin & O; & OHIDEENYMIEhBZDT
ik E L b . KRR EREE
o THEZIR, IFCLUTTRRD LR, %
RTISC #04E LT, 0 LBREDAr—~1
HEZDE, KROWIL TS LR LML -
. B

0
910 by =" E/RTE T/l
C DI IV T DI DHHL, k 13 Boltzmann
#%, h 1% Planck %, R RE&KERTH Y,
T 2MHEE 2R T, ¥ 7o E et = 4

9
AE—BREL, 210 @EEs 10C LR35

QN IGHED 2 5035 & L R TRTTH
p, eERT WA Fo=sx1¥-NELOKTH
AR TS, CORDOPI 0=3 KL 0=7
RBER AN THE TS L, E=406keal L\ 5
fErEE I,

Rhodopsin %353 i3 % fo iz it 48 keal D=
FNFE—PRBERDIED B, S MR R R
WD Tlebn B L #E X B T LRSS, iz,
W 500 mp DD = 5 L F 1% 57.15keal TH
505, 1EOXETFRI->TIHFD O, &
HEXED D EATHETHS. ’

1. £SFRNICHEETIHEHOEFRE U #E

# BE-BE 3L RKE1AEME

ARV BRIR X 2 i 7ok SR TFF
5. 2{fiDgrFRMCEF A & VB TR
HTEimws, SMOgRHETESL. BE~=
rreEvDibaerr vyME WIS DI,
M T3flio~agkd LTHET B ¥, BF
A VHIBORED SIC/D., ~E e v
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Mosaka i a 40D~ AT UTEE 6 BRf7 BRI A7
BToeAsFviFrny vRBER-bDT
H b, Miwate [ZES5EMEDO e AFF vViRnFr
CVIREBEMN oA DT, WThO~ AL
BC3HORBESED. ChbDAEZrEvYM
BETAC VB CHETS &, Mosaka Tt g
fi#%2.00, 5.79, 6.21CH b, Miwate Ti 2.00,
597, 6.03, THot-. FHEAI~NELS 2 EVD g
itz 2.00 & 6.00 THBHN, BE~NTI/rEVT
22D 6.00 D g EARHLTWS . HERWICIL
A b~E S B E Y OT 3T high spin DRE
Chs. OB TFRELET RN AL Y~ 3
b =T R .
@ =gsHS+D {87~ 1- 5 (5+1}

+E (S-S, THY
D>gpH, E & LCfEL & g.=2.00

gy =6:+24 L %155,

DF Y~ A DEWICRT B RGENA UliER,
g DML B L, MADEELERCKHT S
ZEdbiots., TOEDKREXL, ~agklF
w3 v O interaction DESRRT. g EOMZD
=41, Mosaka>Miwate TH T, 2D & X
P~Es REYMTR, EF~E2 Y OXHR
TRMTOMER L ITR D, HE6EMEDFESE
FIEE L D~ AR X IR ALE LT3 2 &3
FHIRS . '

8. ELEHEAEATI/OEY (Hb) BRI
M, ZLAVERECONT
BH T - B EREXRE24E)
bhbhirdkr, ELEiE HeCl, AgNOs) 4
iz kb, BE Hb (flzife b-1 %) Hkwb
@ % hybrid FFOERINBZ LB R L.
COB&T, FEAEC -, Hb (4B 5
FF DOHERE subunits KIFRT B Z L ERLTW
%. ZOX ) S LB, ¥RED O, F
BEEEE DT b b DI bE bl b T h 0 L%
%, HgCl, 413 Hb w2\t 2D O, FHiHite
b LANTHRE., & D X 5 EHEDRK,
HgCl, (Hg/Hb = lt=1) 48 Hb o gt
ERRFCEHETAEELRVH LD T, 20O
HEw b LB LTAR.

MEE LTite PRIV = Hb 2V, HiE

X - Tt Uiz, 02M NaCl st L 17%5%
Filicd O ERICH LI, »

Hb o#eit, ~2¥%0 2 2 A BHD7 =
VY7V H YR, 630mp TORNKEZE{LE
FEMFRC BT 5 & LT X D IGE Lic.

fixwntho HeCl e Like b oxy-Hb
DL pH 7.20 3 LV 7.91TH B, He/
Hb=1 T4 FEHTHE, KOTERTEET,
Hg/Hb=3~4 TRELRY, LOHEENLONH
RICHERWEORKRT 5. 2D L5 ZEEL, O
SEf5co Hg/Hb th e O FAk: L BRI X <
LITE Y, Fie + Hb 33 Hg/Hb (>4 T
T rEELHEERRDD EEDRS.

Fi, A pH KBTS 1 EAKLIO6 138
i He suge Hb 0@ biEr 251, 745 0 ik
i pRET 5. LaL, £or Hb bzt
TEDETHEITPIVAE 1 =1 He 438 Hb
DIETRITP I,

4 = Hb o7 1 7 v EHik (0.1 N NaOH, 15°C
FHRBHIE, 3erBEHUED HeCl b
FoRRH b Hg/Hb=7 Db\, 305H#

CRBVCTH I BMESBRENKBEEORBICE £ ¥

ZOEH L, FMELL 1~ 2 €A BRI
EHl, 1FUARESRE-ELTLE S .

9. BEHBECKTZCl-BEonL vk
R .

Sf B-UE C (GHFTEX - Rt
)

SCN- 2380 HY FWuHETSZ 213X <4
b sy, Clr—flux ~OEAITE L HNDL
RO, AEBRTREERELSHL, Z0
Cl—flux, H* 4Wi bOCERERICHS JIET
SCN- DfEf% Fi-~<7z.

SCN- % H* 53 W7z HONC SR (N) 25 &40

il (S) ~o Cl-flux #[HET 35, S-N o

Cl—flux 1ZfA%E L7z, SCN™ % N 5% 7=
M ST b2 7ol & b HEEER K EV. N—S
» Clflux iP5 SCN™ D=L S fldCO,
SEREDHZ LT X VI 5. e N filo
CO, P ER BT LIEFRIET TSI O5CRLS.
H* 5ot Cl-—flux OJEL W EIAE 5
I5R%%. SCN™ © N—S o flux i3E/]
ThHb, WELHLBE A+ HOBA CHbT

<i
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BEILTE .

SCN- fgE~D CO; D%HF L b carbonic an-
hydrase 3 Cl” iiRsici 545 & B B SR
5.

10. BRFRFRRIIRCHTEIELIY B
REBERSOHE

HHEX - ¥ BT 2 (FEUERS
2 H:3)

BILHEFRERO AKR = v Al s 3 v Bs &
ZREHES L, MECAER X0 RREROL
s L0 OAMBOBERIT o 7. HIC[AK
I 31 5 ik Hove fifF @  glutamic
oxalacetic transaminase (GO-T) & glutamic pyru-
vic transaminase (GP-T) oiT{EfH% 3 Of8 <l
ELT.

Ex v B RZARGAHDKI IS &, KE
WAk LOWINROIE W infiiilR 250 o 5 3 2 Hsk
fo. WRR O GO-T Rkt igiR o2
AR B BEI VIR U, #bifh 6 HEIT/e
& B LT LWETF 23R bihvie, —J
Mltds X oumip GP-T iGikfiticit, HE D
AR D bhish o de.

T IEH AKR = 7 A E BTN E BRI L,
Z D pyridoxine ¥ L7 deoxypyridoxine il
Bafticws, Bl miio GO-T kX
O GP-T G AL D28 Wa JAE Uiz, BRI D
By GO-T GHE LS L H 3 5 25,
GP-T Gt b % W A& L¥igh »lz. Zhic
st LC deoxy pyridoxine {EEiEETIiZ GO-T &
Phfit 7S fEALETES pyridoxine JEGHTIC LT
DR ffiE R LTE D, SRR LT
1728 DL N F A iR DN ke

PUEDESEN SR LOBSE (e GO-T) %
IV EDORHEETHB £ 1V B AEMF< Y
A0 JlC 3 1) % B o BRI i < [ LT
WBENARBE .

1. ZXUAayF Y HZFHEICKTDEEHRRAIC
AT BIEHHECONT

HILA— G IR KRE 2 4:39)

HBIEOSRHF X OO BiH-TR AT © P&
tpropodite-dactylopodite organ (PDZ3E) & IE
NLECZERNH D, IREOEE)OEE, Jii,
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VEXRZL, TOoBHREFRCE>THE. —
5, wOEEE LT, BIAIIEMR I X O
HIRRED 2 RO, F R FM R, &
Mt g L O D 3 AR DERHEN G i L T
5.

CORBTIX, 7 AYAFYH =%, G
DIFFMID SN B X OREEINYEENC St 3 5, PD
FE D DIEDEIHEAN O KAE @ 2 W TR
fo. 2R b O A MFERALATA- B s\ T
BDOMER D BIHET B 2 LA, Fohb A
VI ARG L.

fEMiOBEEENC & d7c 5T, PD BEORD
YRR B e R R T SEBE I OB &
L8 o C, FARAEDHEMLEIEIML, KET 5
Bt OR D33, FBEIAD BB LTV
BE, M4 v FAARThEEEIRS
T &, Sz 0k 5 i iEE % s o
B Din, B eDTHS 5.

ORI T, FRENR BB Ao
Ui, ARG DT 35 X OB OB I B
IR RE R DS i, MEFEC A U - Sa
WL, RO O BT E v, B
ROMENETBEGS ., #2DOEBEINL 5 X
5 IR AR A B DS . AN OMAMERL, HEHE
Tig EOWITELSWCHET 501, fEHEEEN
LT ERCEET BT ES, F-MHom
R IS DR A 4T 5 © & 3%
. LU, $EHERM Ui, B OB D
R T WEE S 0. RO v~k
W & S L L, Zh BRI s LT
SEEEMHE 5052 b B L, FRfMoREE
AN L T, TOREHEED 2 v REH&h 5
CELHB. IBHOREIYERNCK TS KHNE
EEPIPETOBE LIZLALRLTHS.

D EDERNS, ) H =T, HB5—TFDH
SR I RS CIOER RIS EE Lic < 2 v Dk
BERETHH, HRRECRIEHRECEN - T
HREBROPELZT, $IVEVLr LD
FEEZT TR EELDBRS.

12. HERMEBBICONT

K - MEE—ER - TAEIR (EAkER
iz i)

BH DIk, BEFERIMIC OV T DFT#D: HEHT
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HRMERSN G TR oK L, BEHEND
T EREEIEE TS LI QW R T ORAEE L
Fo. RBFRIEFTRRSOEHRIC H 5 AT
B BT BB TR DTH 5.
AERITAG LT 2R ST s, B 1
O ERENMU ZBHCOWCORETTH H, 582
W D BRREY T X D REFREL D =X EE
By ITaIS B MM B S h B v R L.
R RINE R Bz,

1. Ay NMU R L5 2 5TEE D
BH AR

30 NMU B4 %= TSR X b REH
EEd ik Lie. XAEAE IR o &%
bR TV BEN-EIBGROMR L B LT
2. FIMER:OEB MR O BUE

e NEBAR CIREE L SR HRED) Mg O i E)
W, BERRECET S Lk b I
B, ORI ERE NMU RPERT
BRI D2 E LB AR bhi., L
b, WiHNER O =X SRR IR O IEE
GRS Ta TR TEBARE 24— VIC
B CHEL LW, IER X B e e
TR BN BIHERAL X D iR 07 7 e 10~20
mm B Fo BRI A IIE LIc &1, 2 OEEhl
Moo B BRI NE Uie. SMER X 2 FilE
BHBEOBLREE OB, HiEONERC X%
BCHRRT B EAREIRD.

PRI BT 5 ERER B, KT &\
T BRMHE L R T HREERCESE L Tw
BT EELHEINS.

13. BERFMICE b7 arrest OFRHER
o -2
. REEEL - AT - EBETF - EEIRTF -
ENE T (BAVERR KHE 2 A3

BHRFIBEF O XY, Thaitck 28c/s
ORI TH - Th, MEBREEL HEOmE2E
THMEMGAHEIRLNEEODB L ALD,
VB @ barbiturate %5 THZEICLYD, 2D
X 5 7RO MR 3 8 & 1 iE, recruiting
response AKDEI & % L D LT A LA
KB O TR NINEDHE LD LT behavior O
FEER AT o 1.

FOEER, SEEo babiturate 3¢ 5 T 12 1%,

recruiting response & behavior @ G0 arrest
P LCRD DI DB Z &R M-y, ThiTk
FELCA L 8c/s DR TH - ThH, 2V, 10msec
& 20V, Imsec TIRERDOEI D Z L xBdie.
ZOME, b 20V THEEORD bR 5 HH
Z2oWT, 2V, 10 msec TORKRFIE TILED B
i FHESY, 20V, 1 msec TIRRHEE O R
T NT BT s o bR

W Z D X 5 Te RIS RIS BRI X %
BRHHEC S LOTHECOW TR Lics &
%, 2V, 10 msec T4, 20V, 1 msec TEAERY
THBOHZLRIGIS B - fedd, o2V, 20V
DS TH RENH O — TR e B D H,
BUL 2V T, 20 VCIIHI & Vs o 2 D B
Bohi.

BB X W BRI R %880 Bl E#
BaY3 B AL & AN O EBC HER Y B
TIET L R B b O RE—IRALICEAE LT
WHIENELBRD.

1. FE-20BEREBENHR (Fi)

RIFHEL - AT - RPET - mEREF B
FHEERE 2 4:3E)

Blinking ® mechanism &2\ Cik, RIS
MBIV, FlebRy v FeiuT,
blinking D FEH R % R IHRIET) & OB ED
b LICER L. '

1. SEAEHEHIENC X D 38 % blink reflex &,
thAREIIE & D 35 © 5 blinking i kf+3 % R pREE
3 (procaine, benoxil) DIFHAEEED B, < & b
v FIR BT, KHPEOblink reflexicid, &
iR DBIS LOwin b C EMEE S R,

2. v OB EAEAEITEAKD nucl. cen-
trum medianum, nucl. ventralis anterior @ Jijik
X b, XM recruiting response 23T 5 &
I blinking 238t oy, & DEETerRIRIED
Dlinking  type 4%, e IEEHHEOC T
3% tonic 75 type &, FlifF I & OEEIZHEAHY
W HE3 % phasic 7; type &, DM type O
RO S D LMD BRI, T bD type &k
MWD (100¢/s, 8c/s, 3c/s, ete.) & DBILR
Jo KO, WML, sHYE, EPEOMEC O Z R
L.

3. k&0 blinking ® type &, FFRUMED



o

type (tonic, phasic, tonic-phasic) & DENCILAE 4
FTBROBRL T 5 2 iR bl

4. #fRo> blinking (%, A& @ barbiturate
(Img/kgiv.) OHELGIZIVH->TIETH &
NS bhtas, iR obarbituratesiblink
reflex 1 B BIHIALHRIC /EF LT, blink reflex
BT 57D THBEELDRDH, £D me
chanism 1D & 44 B AR MR &
ZIWEEBZ TS,

15. 740z FUNICLDERDKRE
SILRES (MFRE 2 4
BHALFOREI X - T, £, ThE T

LicZ &0k W%y, KECHO B REEA A
Ui, 7Z2mr =t )L, ZD1HITHS. TD
WEOEROBRT, v M ERER R LT
na T Eabhic.

AR, % OHRIRERICH T B (FH % 54T
LichDTH5. EREpCIEx 2 %2 MY, iGE)
DR E LT, KIGEE D% b b REN & 5Ls
Lic. =— 7B T O EEBREEE L, IH
DOXHEGIZ R T, ERORERIFL, 7 7%«
FANEERC X VRE L.

1. 72wm= b YA, RERNEOWETH B
2, FDT7 I T = AEEE R IERACEAT S
&, —EEEODOL, SEEORESE (& 4T
5. REEREY, 30~50 mg/kg THS.

2. Mg, B5E, 9RBEREOmSE T
i, 0GRRIEEET S b O S\, PRETHET
L, W5 45 F TEMTS.

3. REHOWBENC, BY, —EORNKEE
(BRI OREA & FIL, HHROERR) 2
Abhb.

4. —oOF(EME, P10 OME K E S
PATHAE b, KECHERE (ER3E) B
T35, COMIITI, BESSORBENRE L
b W0 TR e h &, 2EEIR, Tak
BRNWERCA S . IR ORFIII0B T, B
CRDFEEWHET B

5. WEHERIRMEA &, RABMEROM T,
EI OB EITZE LIS, L L, e A s
IOBRIER (7 5% 271 AR rh) Tk, &
SRR EE A2 Ui\,

6. FUEPIL, 4 7 x— 2 15 mg/kg OFFIR
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CHEAR D, e,

DEwrX b, ZoWEIERICBTALY
7 V= ML, BARBERICE TR
Ykt b0 LT 5.

16. FAFRE L& MK OHERSE) & DR

8 B (EHHEIEKRE 2 45

Computor # R INE (L3 5 7k TR
T ALIs X OSEBRBH O i o Fh o eI B R D
BB RN L VIR IBL, KFREMLLIE
BRI & DI HRE A~ HRNOBEIERHC X 5
SEICTALTN IS T0~100 msec 1Zf& it D peak
& oG B, & @ peak /By 100
msec 35 < THE 2 D& 23 Blioh Z ki 5]
%\~ Crhythmic wave 37 <, & drhythmic wave
D SR BERHFAIRIRE D o 0 FEBICIZIRSE
L\~ BERRE i & D kg7 rthythmic wave 12 H &
i\, S OWOWEE RSB Idic 2 e
X ARICEMEE TN S E D L. 1o
B X B RIS &8 2 il X B G0 0L
HE DB 2 ol 5 2 B d & 2 BRI
Xt B RIEORIMNTKREL 528, HWiE5D
W UA DB OB it/ & T2 B . LicH
5T Z® rhythmic wave (I MELEFOZ &M
b s, L LE 2 DM 1 ofilih &
100 msec UINCH-2 Bhd &, 2 IR 3
SIS, B sd 3B KIS BRI A
Ehici X b & Lles.

SEER B A IR b 2R 3R B g L
CREMEE T 3, 4, 57 FHITEITIRVE 2D
FIC X B INEFARENERDE, EDHAD
e X BRI i O EA —F L T
OFDIETIC Ui d’ » TIRMDBBER LTHT BB
BRROhE. LA LZDRNOHKIIES ~5F7
DFECCRFAEE LU EERE BT
DS EEIREE B . F e OB E DRI ED
FEERB I DRI &g & A K& LV, JEREY R
FRIBEREA S D TR CARC SR B X3
BIMESHERL YIS L, MO DBInE &
LI IEO RN T3 OB B 2L LE
FeREIIL A BTcs. ¥ 10cps X HREWH
PR O IHIM Tk rhythmic wave (XU HIH]
Xhp x OREEHT B WSO & LaiRd b
Higvs. Do DXBRIEL & < ORI X D
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FF I M- rhythmic wave DOINETH S EE 2
bhs.

17. BEBERISE LTORE S — 2SO0
T

oS - EHFEZER (RKEE 2 £H)

B BRI A 5 % 1B BB NI RGN
— AR E AR X - TS bR
5. EELIL, T h b o MEXARKSTTS
L, LIELEy — 2ERGBREERTHBHT L,
DY — 2 PIIH & LTRERME EThED bR
BERGREVTERZBE LT\ 5. AERT
i, ThbDy— 2% O —l i WE, KES
fi, WBGERERBRL, TOXRELH LT
L& 5 LA,

EEAICIL, SR Flaxédil REHERES HV
o, KB B X O UREINIE R TR Rl
L, #0—irF— 7 a— -G F LLE,
23 [ B W Hias (1-80¢/s) THHT L7z,
HERRB LT, BURAIE, SR T,
FRMBRE AT & D E SRR R A e, —E0E)
i, MEOBSKEE YT, REY— 2
DR T

HERHECRD Dh B JE Y — 2P <
LA 2EAHB. bokd LIELIERDLRSD
D, BBy — 2L AL THET 5 KE iso-
hippocampal thythm (IHR) ‘TH 5. Z 1 ii,
1) HFIEAERS X ORI EE T B v, B
HELT 5 C Lixdinw. 2) BEy— XN 47
c/s T, A, HEOCHBRTS 2 & X EE
IHRIMBIIFi 74 Mh & 7% . 3) BURTFERHIH
MNh - & bBEHTHS. 4) NS TR
3%, oBMDLDLIXYN, BEY— 3L
Ffi Ly~ s B 5. 2hix, 1)
BIEEFRIC IR LS <, (UEEES, BRIz A
ERDBhic. 2) FRERL 3~6¢/s THAI
HTHB, KOEFH LW E23%80. 3)
IR ERIE S - & SFTH B, 4) M
BECHEAR T,

18. KBRE E@&@ ZR s L UTBISE RSO
BMRICHRIETHR

mAD Y (KM 1 4R
KRIEEBELROE R EY S IIETERS

SLEIRETCEADERMLLM bR T W5
Alanis 2 (1965) IR AR BEIRT CHAEIh 5 A
ROLEDH B b DRIABHEREN LTRSS
ZERFR Lz, SEOBZED B LR ED)
DIER) & AR I & ORAEMRE DR LIERST 0

TR DO RBEGRE LHbNB & T

5.

SRS AR FI R o CIEE L U A R D K
F TR, SRk D e & BRI
MO ELIEE) & KA B OB SIEE % MK RS
S L7, BEHBCCH S HIRE F ik S TR
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FAEFEHIER

A. Whole day practicum
. Thermoregulation
. Metabolism : basal and in exercise
. Lung compliance : static and dynamic

. Plethysmography

Ol W N

. Mechanical events of the cardiac cycle in
man : Apical impulse, heart sound, E. C. G,
venous pulse and pneumogram.

6. Body buffer

7. E. C. G. by model

8. Alveolar-arterial oxygen pressure gradient

#H v 335

9. Blood pressuer and respiration in the dog

10. Urea clearance in water diuresis

B. Half day practicum

1. Peripheral nerve

2. Characteristics of isolated skeletal muscles
of the frog

3. Physiology of the skin, the ear, the eye,
smell and taste

4. Manometry

5. Adrenectomized rat

6. Breath holding test

C. Demonstration

1. Decerebrated cat

2. E.E.G. and E. R. G.

3. Dye dilution
4. Diffusion and kinetics
5. Hypercapnia and hypoxia in the dog
6

. Resting and action potential

(EF

Progress in Brain Research vol. 16,

Horizons in Neuropsychopharmacology,

Edited by W. A. Himwich and J. P. Schadé

(Elsevier Publishing Company, 1965)

B5kR 347H (¥6000)

Z DAL, Dr. Harold E. Himwich % Director
t+% “Thudichum Psychiatric Research Labo-
ratory” O AR X HERETHS. Tiebb,
J. R. Smythies (Edinburgh, Grait Britain), C. Bull
(Gelesburg), LI M. H. Aprison (Indianapolis), G.
G. Brune (Hamburg, Germany), W. G. Steiner
and S. L. Black (Gelesburg), J. Kobayashi (Geles-
burg), C. Morpurgo (Basle, Switzerland) 4 X
%, F20RMOBLEEDICEDOTHS . ME, H
R fTiebh Tt Ez e 2 ik, 35
4~ RLEMERIES S LT >T B (&
i)

RIERGVE, FWFZEHTD “experimental psychiatry
program” X% & DT, HEWEbTLDOT~
< EHTEROLHTHS.

Brain neurohumor-enzyme system and beha-

vier (Aprizon), Biogenic amines and psychotropic

drug effects in s?:hizophrenia (Brune), Limited
usefulness of diagnostic EEG in tranquilizing drug
therapy (Steiner and Pollack), Behaviers following
neurotropic drug injection into subarachnoid space
{(Kobayashi), Antiparkinson drugs and neuroleptics
(Morpurgo), Free aminoacids and related compce
unds (Jews and Stone), Excretion of S-hydroxy-
indoleacetic acid (Valcourt), Motor and electrical
signs of drug action (White), Amino acid meta-
bolism in phenylketonuria and others (Berlet),
Energy flow in brain (Samson), Atropin direct
action (Rinaldi), Chicken brain amines (Pscheidt
and Himwich), Spinal input to midbrain reticular
formation (Morillo, David and Perri), Bacterial
neurotoxins (Boroff), Water ingestion response to
barbiturate (Schmidt).

= DOPFFEHFD  “experimental psychiatry prog-
ram” 23, %k, E0 X5 I TERT S prog-
ram THH L, ZhbD7— <% BT
ISR SR L 5 . RS L BERAHY L oA T
HHZLEREDLTINRTHS.

131, Cerebral circulation (Knapp), Telemetry
systems (Hamtrecht), Dog’s brain electrical acti-

vity (Himwich, Knapp and Steiner) 234 % 2%,
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KB D Lk, T2 TCRBIEEEN S active
CAEELTWD WS OTIRRL, HEDHS
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FhAD steps B HPATNWDBZ L THB. The
rapy D & AR s> TwaHiFhE b,
—FE DN bR TWAFTL pathogenesis TH
BL5TH5. FAPRTEAL T HRELEH
% (pathophysiology) BFFEREHI®, & ARSIk —
w>omodel & Bbha. HRTIRE LTHERKK
e Lo ATHBR, » L5 isbisesed
5 L SRMERDTHD, ZORC L >TLDOL
BRI AR b Bhh Tk,

SFOHFRIE, 74T 47D LETHL bR
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BIRT, AR STED - 7Dk Energy flow in
brain (Samson) “C, 4RI & 75 5 Ny [4 Survival
time DAL A £ — biZ, Zh & ATP utilization,
Neuronsurface area, Mitochondrial fraction protein
Wins oG, i, BE, BLoMRrs5
DCHBH, LI GEINHOFEMEHS .

&b, Brain BROF 4« DAL BT, 05HL
E2oeEMERETH ATk TToH L.
(BABRBIRRE 2 4£M & &)

' Nobel Symposium 1; Muscular Afferent
and Moter Control, edited by Ragnar Gra-

#

nit, Almquist & Wiksell, Stockholm (196§)

B5hR, 4663 (Sw. K 90,~¥9000)

19654 6 H Stockholm %4 Sodergarn T
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Diels-Alder Reactions, Organic Backgro-
und and Physico-Chemical Aspects,

A. Wassermann # Elsevier % (1965

A5 1145 (¥1800)

FL—NA-TAX—DRINLS =V ERED
Wwbh, Txv=v

(1) (4)
CH,=CH-CH=CH, o X5 itk TEi5iG%

b > fefh G, BHORENER L TEESSH
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ZOEZA K ) ADES o MinEEdLEE C
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L. BBERERE (UG5 iRt

2. MIMEEEEDO Y 2 A

3. PG ORIRE

4. RIG &R

5. 2 =X A

B Ch, 4E, SEIIWIH T, B, 7=
7 — Vi, B T O h A ZEERER A
LTCETTD A A =X A, bl BRI, 2
BRI, & OIS & FEM T TR Bk R & %
LT AEHMBIT.
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Atlas of the Human Brain; D. H. Ford
and J. P. Schadé #. Elsevier f Amsterdam
(1966) 1663 (¥3600)

BEE L MEREOWIRTH Y, MErmbTL
THREDIMI D DB cv. Z Do LR pE
ROFFNT, HeERLHETHS.

AEDZEFE Dr. D. H. Ford % Brooklyn o U.
of N. Y. Downstate Medcial Center o fi&28]
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##Z, Dr. J. P. Schadé |3 Amsterdam ¢ Brain
Research Institute ¢ Associate Director T4 b,
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