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Review of electrophysiological studies on sensory receptor mechanism

oA ROR

Al i =3

Hx ORE EARIEOBERIE AL b 0N
»oh, BEIRTERNLBRERZS.

ORISR ZRIBRCRR SN BEHI
BUS—RThILEZ N, BELZMON
IERAEHPHEREE TR, FAKCER—
D THbLNA T 5. bR OMEERE (B—K
neuron) IZIXBERBI A v 2 L LTHA S
HRFRTH - T, 2E% D pattern 12455 H»
DENRD DB E R\ VEX Adrian (1928) L
KLFEDONEL L - THEEEES N, SHRETI
input PERARERETH Y, output HEEEM
BRENTH - T, ZEGHEI—E OB XH
transducer TH B0 5, Z D energy B
RERLERLMETH 52, BRABEZNIT
HicEgMIC 2 k3 % slow potential 23E04%
INBEF T, o slow potential & impulse
& ORE%EIYL coding mechanism 78 %7 DR
BETHB.

TRV TR\ S graded 2 b+
%, slow potential OB ANEMELEIZIAT 5
microphonic Ef7 (microphonics & %9,
Wever & Bray 1930)0 Th 2 H1M434EIZE Y
Granitid IR A CFRgk & 5 slow potential
Ei% ERG (electroretinogram) p3 iR asME 1o
AV RVARIEESES LEX, 2k Gene
rator potential LA 72, FhPkEZ0Ez
BIR S BFEOZRBFICHIRS 0, FBc 2w
T2 Z DOFOBMADRENEROZTRBICRS

* R ERHR R R R A I
Dept. of Physiol., Medical, and Dental Univ, Tokyo

(KaTuki-Yasuzi) *

b, ZOHRCLOPOLOIDVCTEIESH
7-. BIb Katz (19509 idiEss 4 EuLi 2 A
VT, TSR & INZ T BRI SRR HE DR
wEg, Bl A ihiELTc graded slow -potential
REF L. TOBMROKE ST, HOMED
BEA L AT L, BB T LI BLASRD
MG DGR BRI % T electrotonic 2T A A3
STebDTH B LR L.

Hartline 4 (1952} R FicEMEBERE v
T, B 7 v H= (limulus) ORIEOE— omma-
tidium DA D> & = @ slow potential # FC&k,
IR MERE L OB E . 1953FIE
v Alvarez-Buylla & Armirez & Gray & Sato®
1355 A KRR — 0 Pacini /MEL DA X
Dz 7ESC L CHAET S slow potential
ki, 2 TRBCREOZARCMNTLE
PLOBKIREV TP SN, BICfhOZEERIC
e LTHHERT T b, Bdbierb@
WoNBREAFER (19494F) &h, Zhitk - T
transmembrane potential ¢ 7T & 2% FIHE & 7%
0, ZRBCNT DBEOMES—RLERT
BILE-Te. BIEZ OHEOMIEDIFH L LT
Gray X Handbook of physiology D &—%%
2z “Initiation of impulses at receptors” &
LS, #f 85 Pacini /MBS 2HF%E & H
DIz Tz h L BET 2L/ LI TV 5
7, Z @z Generator potential & Receptor
potential # KB L TRV T 5. BEILEHFIR
2 Generator potential ¢, H—ZZMRIC
R oh 3 slow potential #3#5L, Generator
potential ix —fic A v BT\ 5 40 < ISR
BIZR b s slow potential & L&D TV 5,
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o TZOEBEIC LT, B microphonics
% - Generator potential TiX & %A% receptor
potential Cid7z v &R TW B i L O
BHLY, ELHVLERTY ST TR,
EHCIIVBLLOERT 208 —H Lz
LBRERE+ 5. 5 Davis 13 Physiological
Review Vol. 41 No. 2 1961 Some principles
of sensory receptor action &L TEIZHIL
DFERERE ML TEx EED, 02205
CRBEREEZ T 5. Bl RO O
HMEFE (coding) EREHE ST % slow poten-
tial # Generator potential WU Receptor
potential i receptor cell ic# CEBEHIE* =
BT YVETHIBMNREELIFEY LESEL
T, $E->TZDEZXCINETERELE
HuBEoZRH THRERIRCEEK T %
B, BERSRBTRRE -ERICIAVYHIhD
B/,

TRBILKR _ED - T, TE 7L b DI,
primary afferent neuron 2% DX % sensory
cell &7 - T3 primary sensory organ T

v, BECh D L ZRMIRE ERME S 55
AT, Zit primary afferent neuron & %»
Bz IR 3k T secondary sensory organ &
ATV 5. BIE XSS TR K OIR
R o [ K CARIRAIRE, T BE TR T 5
PREOZABALL, BEIIBF 2V FEH
BEESR, heEEZ iR ons. Davis o & 5
receptor potential IFIREDE IR N 5%
THBHH, DTRRE2ZRBHECHN S
bDREELITERZERTH - T, BER
HDIOV TR PE#ETCTER b0
OV THbNEErOEESh Ty 250
R\ b Davis OEBRIFEOHB SN S
DOREHFTEENLTVS

BEOREN

BECIEONI D 2FIERRMOZL T
Johannes Miiller &R @ specific energy O
HBRIOZUEL, AROBKREIR-ICLT
LEANCESEMHBEDL TRV, TR
HWEOHRORBICONT, —BZ O EARH

¢ %%%DES«EE_@?—

Lin o7, Bl BEAHRE O B CRRRAHIBIC B
s b ORIREEICH L TBUR T LY, &
EEZbIc R U TRUR S b O BRAYRIEI 5 L
T%HThl, ZOBARICHRDOEILITHBIR
b DRRIRICIESERTH D, BICEED, &
Lzt LT oRgudin b oL ZEicb P s F
LEPLEY, 2OZLIEOVCTREETEA
BoOMRIc oW T HERS 1L T v %5 (Hensel
1960)9,

ECHBRICADN D v L VT =BT ABRR
BT 2BRETHYVELREZARTHLLE
nTwicb R, BEOHETIIMARELRLT
B AR TChAEFPFAMLIC SO, L
TiPacini 2213 BEMAHIEIC ZE U L Sl TH B D3
BECHLTrEVEEBSNSZ L BN T
K710,

B 4 D FHEOFEHT 2\ TREL W ERDY
WEIATON AR Y, BEOME L FAILE
REOEREIECESOT, ZOFERORE
RAUTIC LT TR T % 0334 A OKE 2R
Hp1on0ThS. LI OREOMRE,
%ﬁ%,miﬁﬁxUWEm$%k%ﬁ@ﬁE
IszbDTHho-T, £ 5T B L3
bh¥+, EER &ﬁ%mummwwﬁgﬁm
FOBEEICERS TACRA—0BRAL  slow
potential ¥ impulse P4 (Bi® coding) &
DI LELNAEIR Y, FEICHEICEE
25, ft > CRIIEEOZTEBC OV T Gene
rator potential DFEEFFRHT HFICL LD

HiEDEEED Generator potential

RSO BAP L L s b DX, BT

={AliR Pacini /MER OBRBIHORZ S
Ths.

H7 bHZoMR

Z nic >\ Tk Hartline, MacNichol, Wa-
gner, Ratliff, ZFEOEH, i, HPHIC XY
7 OREEFENREMIC S e Z MIT N ER
HELUWENERE L. TR OARZER
C&HIR, 7004670 ommatidium 757 5T
Vw5, £ ommatidium X 8 HoOME KK
WA retinulacell LV y (F1K) ZOH
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H@@_‘%ﬂg rhabdom % 0N A - T%Hﬂh poe
1346 LT habdomere ML TV%. Z O
DEF MG > b EEEY O Mk, BR
HaE L X BRI OB BEOFELE
i, KRB Y EMBERFIZZIERBI S
HEHLPOEZ DR TV BT HEN & 7k -
Tv 5. ZOHLNIE 10 eccentric cell @
dendrite I Y3 B E 5T AT » THEU T
T, T OMBOMMAR ommatidium @ EE
12 retinula cell TR -THY, ZhikV
FKVvaxon #H L Tv3%. 8D eccentric cell
DR L AP & R HERED I VELHM
b TH. EEHIZBECOAIRIT I 2 EHERR
LVEMREZ AT ommatidium O T O EAL
ROHMREANEELMRL V22X LT, FNEE
R & MBS DB E & FFRIRFICEER L T, 3%
BT HEMIT slow 2D LEEEDE Y spike
LD Y, TORATMPRIFLZHMCL
72 12), ’

BiF Fuortes!sid Y6l & M @ EY: & 6F
Fi LT slow potential &' spike & DOE{%%
FEMICEE, spike DFARFEBEOROEY M
Bk ik iz {E ik e L7z EBRI B eccentric cell
axon DEMBHTHBLEI Z LIHITHS
23 slow potential BiH generator potential i
eccentric cell @ rhabdom N ~ OZEERIL
dendrite B jonic conductance DZALIC b
L ¥ L#x, Rushton®{, Fuortes DEER%
HEic LTHRHWEREZT - T35, BE0E2
OHIZiX rhabdom O ITHLZWE (BFE)
»Yiz iz L chemical transmission %4 T
eccentric cell @ dendrite DE® conductance
Tl &35 L% 5 O TH 5. Photoreceptor &
primary sensory neuron (spike % fflic F4E
4% neuron) & OiX chemical transmission
ThH B LRI BEXIEEHYOBEI >V TY
bz ovTiEERs 5.

—FBELKHTIE ommatidium PNHHFHE X
B slow potential OAP (Ommatiddium Action
Potential) % retinula cell ICREAEZNIZ LV E
 HEA% eccentric cell @ dendrite 7 BFNZ A

o

~N OO N

-8 :
'9 \\_’H n

BIR »7 b ={RoREN T (Lipetz)
. OE

[EEF )

* 7 VEHER

retinula cell D@ & OEs
rhabdomere

eccentric cell ® dendrite
eccentric cell OHfEE
eccentric cell @ axon

retinula cell © axon
eccentric cell ® axon hillock

© X N3O W

=
e

< soma %% T axon iZ3EL axon FEIGEEH
LI BB O IC spike ¥ AT B L E
2% (ZM, Lipetz)®. Fuortes % 0 Exz %
eccentric cell % 0 b O FESEOEZREE (1§
W) &L F—icE % T %% chemical trans-
mission %% % % 5EID retinula cell DHESE
EZrBVCEBRED.
REOHROMICIIMHMEIEL 2> C A3 h ) 51
O FleREE b vy, KEER (£ /
F hrR, Frax) OFEEO ommatidium
i (1961103 Z IV EMBE & LT, JERlE,
123 LT limulus D4 @ slow potential @
HEEEL. BROROES 13 eccentric
cell i \VWET ommatidium X4 EHE6HE
@ retinula cell ®A 22672 Y rhabdom D& %
FiXFE—Th 32 spike 3 ommatidium 5
FELCRESREZVESR S, spike EBED
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{ retinula cell @ axon ICREFTHDTHAS
5 R fEYE L electrotonic (T soma PN TIXELEk
HSE b O L& bR,

OAP OFAELZfA T v & OBBRLTASD
Niz. Mac Nichol & rriEsigo K BE%
B B LEFERARE Y, EphEBI vic
<723, ALBIELGT K dfestictd
%, ZhaX5h e 68 YA ER ST ITEEIRE
BERILBRVERY. FMEDLIED Na*,
K* gL OAP roE%EFH~ Na KZiZ
OAP m%4: & I T RIC N 5 REREDOY
HrEPoBRERHLTYS. fiLEDHE
i ommatidium PRIZ & % 7o 3 i O RbikHR
MG B EOEBSEFOWE TS oD
Tz W s v io b T EOBARMT S FEIC
Thh T,

Pacini /v

OB EIE I Gray & Sato®ic
o THIERE L R, HEOFEERICLS
L&k &5 slow potential DFFITBEHTH
95, Z A/ MR ICHELE & h T v B Ranvier ®
node B Z HIEEHERICE S EIHB L.
% 04k Loewenstein i3/ME % AL+ % onion &

ORI E D BR < FICHRBI L, FHEERRMER

WO mBE Y B, T HICERIRIEE Nz T
JRFT O slow potential #FR&k L7218, Z OFER
IREEIR O LA A FTEE transducer & LT OME)
bbb, MBI VENE DT SOHPERH
RSB T 505, Z0EE CIREEET, #H
BWRBL B LENCLEBEE DT BHHHBO
ALY, TIRPSEL, EEEERONSETE
RSB RE - T, BIRSHN, ZOBWRBE —D

Ranvier @ node iz 2 1% node L iEME{bE e
DREOHSOMERN 2 BROKE EB—E
BT 5 L 2 2 T CRER BN B
h, ZORENEEBORME R » TEHE
FTHrI kB LELSE. MLbIOEXLTER
R unit »d Y 2 HMEREIRIC—FIcIE A
T CHB OB S i U TSR LT3,
generator potential & L CidEkayic 2Ly
B. T L Z OB R R I B B R

75. regenerative procers Tii7s { £ Rl s h
T RPTIC R U CRBICHER D 3\ 75 VW EERS
B h v, ki limulus eye i2 2\ Tk <7240
CHMVER X v FERINK & /3R EETR % IRl I SEBERR I
5% T response DKL, TV ZDE
BEE O K& ion 172\ % conductivity D78
{tic & - T generator potential MFLET 5 &
Loewenstein 3%z Ty 319, Gray &3
isotope % F\V 7o KBRS b RBROERICEL T
Vw520, o4 limulus eye O IS A
BEVACONIR O OREBRE DL Tz LB
BREEE > Ty, MUENCL2EE S
723453713 B2 inonic conductivity DZE{bH
Zzbhb. 295 LTH5 & PacinbMEL RO
eccentric cell LIEVHOORRICEDLID. &
3& Hunt %43 Pacini /AMAZIRENCH LE LS
R CIREIZ A L E 4 800 c/sec DIEEhIC
LIEE, MEZARL LT OMRERERoMEE R
Loewenstein &/ LESHEZ RS TV 52,

BEEORS RS

iz o Tz 195548 Kuffler & Eyzagu1rre
L - TR EEENFEREINLD. BILY
Y H =Rz EOMEEOIER R ERET B/NMFIC
R 2ODENZEEVRHY, TOKLB1LED
MR 57 0 2 B ORI 1 SO I FE
LTRHEENS. BEEY TiEd s 5RO
BRI FHEERECS 200, TEEH TR
ZOMIEARBCH TR D EEZ NS,
oM UNEREBAL, iR
2% L HEOHEH R 515 slow potential iC
B2 LT, impulse DOEGERHRENTDES iz,
2HOMAIBON 1 EXHEQIER B E L,
Db DITE. T OWHEIE O slow potential 1%
HROFE R Zh & FATL T T 225,
BETRBEROSVTHBBMITREIT/NE
B VHECHBORMEBEEL Y b/ kBL
WEBRELET S, ZOBREORALILIEEKE
DIEROBEDOEELAHTH > OBI LY
THMZEh. MZ D RF% » b generator
potential & spike discharge OBfRLIF L <
HA»rLi o 7‘:7?)‘3., Wik slow potential (& Z @
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i o> dendrite A3 o {2
WX OVERE > TRAEL,
Z s electrotonic (2 cell
body TigEEhBLEEX
cell Bk % spike discharge
ITH9 &2l MLED
BREAMOTIE L B Y,
Edwards?® i3 i/ Bk &
F\v T O —#g % cell body
o distal end KB, iy
D—%E axon L& O
HED L Z At BT HRK
BHMORERHH O HE
FRBIC X B 51 & AT
axon *EXHEL THRE
L7z impulse % cell body
LY CDTHEERR
L. F2RRImEEDE
BRRTH 5B —BEKE
R P BEST T
cell body 75 0.5mm ~7 -7z axon F?D &
DB b BMENME { T impulse A& D R TH B H
EHED B T LBk, BB —%icid dendrite
T slow potential Xix generator potential »3
FeA Lz s electrotonic 1T cell body %8z
axon [Z¥L, axon LETERENP—FHECVAET
impulse 23384, Z B HFRKE UKD I H
T LT, cell body AL THESIN
5. ZOBRRPRICREN T 5.

LAE=F D receptors Tix impulse D34
134 { [Fl— T T primary sensory neuron iZ
J& L, slow potential i3 generator potential ¢
4 5 Y, receptor potential T4 % - T (Davis
2 X 3), impulse DFERH L CHALIOT
H oz,

RBROZEHEE

BN OFEIRE RO chemoreceptor i
DVWTEEHROR X VIO 3ER B
MOMETIC ASREBAI N E—MBE L, i
BV NER (BREKE DR 30p 0F) %
FORICIERBEIC R E B T2 hicE LA

T

B2l

= € DORFRFCHANEE (£) ROBTHESNBR 2R EOEE)
BAEEBO IO ERREZEL A B, C D & axon Lic#BE LT
L.
AW axon OFEFEAS L3mm (t7ch . Bik 5004 (Z 2T impulse
FETS) BEROMRZ 01 2 VES A B, C, D XFA—#MT—iX 0.5mV
LB EngD 7 LERT (BEdwards & Ottoson).

A, BORREBSEOWE I ICBHEOHIC
S LA, BORMCARDED > T ZHbH|
Wb 2 Fick 5. 5 FELE CIRRMEK
ERV3 LHIBE N 5D slow potential
REbi, BEUVIERE potential bk X < W bR
P  impulse #3Z @ potential 12 ® o
TEbID. impulse O ¥ % 775 slow potential
DRESIEFEL TS, HIb Z @ negative
slow potential {& generator potential THi\
dendrite DG E R L TV 5. BHiCEE SHh
53 CaCly R X = — X ZOWE A5 &

et 93 @ slow potential (B 5 @4y MR Dslow

potential) #A&T T, Z OMMHESRIEKIC X
% impulse ZEA ZMFH, 7€ - TZOHFAE off
response Kb 5. KM AT 5 off response
DEEFTFCE L L R LIXR RO BRI
TR LT3 OHTHORETME 2.

Z O%A S impulse DR Z DFOIERIC
» 5 cell body DHHETRZ B :EZ BN T
BB~z b 0 ofls Tz,

—7J5 Hogson® iz & T #E Blowfly) »
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A
chemoreception #1T 9 #EHEE 1 A0 Ric
DE2ETIARKS LRSS EIE & LEE
B SR L 4T B (83 ). Z it spike @
Kz X B SO T large O small 2 EBE L,

A
B3I
o~ DO R O
HEORAIL 2 DO E ML
T 5. dendrite bR 3 I

1
HEO TR % (5% B

TETRE BRI

B4R Ny 2FIERE (E. G. Gray)

EIOAEIIEN ZE R A2 2L -

B DS O A

SBHETIBO acceptable 75 %, ¢, L% unacce-
ptable 7z b DI & - THIFS h, FEST L =2~
NWEORTHFERR—-THEENPEILL - T
FRlT 2815 LR - T 3.
FEMIZEE{FELT TS 25
Wolbarsht?” X B 0 REHE RO

8 & f&7 5 receptor potential (gra-

7 - J:;_—_'—::—_.—-—-‘T"o-——‘——‘— = = . .

fé %Q ; /’ ] j ded negative slow potential) &
F0 O REAIE O 2

ZIZEE LT impulse % #4%
L T mechanoreceptor T[]
— DD H HHFAFHA L.
FaxDFITHEE Ay #0
BIRERRE IO E /) & FH
FEME S LT O gene
rator potential % F4E L7
D Ech spike OFAITE
ZEHE O AR s B A LT
DLEZOLNDLER B TH
D, b LRRoEREFEL
e (B AR o EERE R
ERHETH Y, REFHICE
LABETH 2120 0b b 35
LEPIREIC RS 5 micre.
phonic potential O #1& MO BB % R
ETHC—FROMEE R LTI E L CER
Th -7z,

ZREFICRIT D5
ZREBIAT BIHEIC O TER L D EH
o limulus OWEIERIC OV RS B B AL,
BB MENACE SO X I Y,
Crustacea ¢ stretchreceptor Th 5. ZiLic
i Kuffler o i-iEZiinrd 520, = 0S8
W21 2 AR O sROOMEREERRAE O i A RO
BAERD Y, ZhAHMER B L receptor cell
LY OREMEILT 5. Z OBEIMHRHE O i
1% dendrite I synapse % -2 < V45 HER L 72
EEIEBALICIE ST 2k <, MBIELIZ 5
TUBTERKREIZFSLI0I VL 5 VTR 2
Z % b MR UHIRE N2 72 & RIS 13 8)
s, EHEOEERMOMIBIZAS T3
RIS L F—C, FHAAMBCRERED

(Hodgson).
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& B DHARZ D0 PR EH R
COFROFERR LT 5. #ffl
synapse 2} 5 BALEILIZFESHR
TH L bR T S BEMOEM
iz & » Tw> b FEE 7 12 i T
. zoBEfbiEEe LT B
RO G tebc s alsB7 7 i AQF: Y | [l
v, CI- OPEEMIT K B LY
HrLhEeie, RO K REIR

TIMHEBMN I YET 2 (E5
).

] synapselZ #1F % transmitter
[z 2Tk GABA,Florey @ |
WEEPHRBEESD 5EPLELS
H#REL, % OMEICEREOER?
brELHONT. GABA g
B 12 > T w-amino B2 TIX
HOESHPEFR L GABA & LE
Hig <, = O carboxyl & amino
i3 3CHFT, ~EThHhTv3
O F X DEHEIX synapse AT B
IMHRIER 250, ez 2%
FRROER D v, K s 2+
MEWHERZR-TLES. F22
gunido {LEHICIXZ DHEDOE ST
LB SR,

3 2 2] synapse TiE post
s-ynaptic memdrane {Z conductance
DEMBBZ BFIIFEFICEL, =
o K Xk CIm Xz 2z oflH 288%T 5.
T UCREIC X AR THEEMICET T
T © 75 S EEMBIRREE ORI D & (L
HOMVE % i+ & LT Z Ui receptor cell 12 /8 ¢
-4 < postsynaptic membrane {2 conductance
DEDOR BN VEAELH Y, excitatory &
inhibitory substance ™ ¥ &\, postsynaptic
membrane DHIEEHELEX LA T5. L
TP synapse i2 AT 5 BB AR ORIC X

VAL GRI—Thvard Ltk

BESYICRIT D2 EEE

BEPYCR TRZEROBEZO L OPE

Motoneuron Receptor Cell
"
_4e-r -

8
-56
lo msec.
¢ b 50msec.
—64IV'- —
D l‘
= 74 E_ggresen
(RP)
E
— 82 enrm——— -.7_0.’\—__
B5K

BE—t=ao—r VYRR CORTRABICR LRG>
v FARRT B FEEER. =~ = o —» Y COILEREAE
P LT LB A 2L Lz, —80 mV CHIHIE AR
THESZEHETIHOMBECHILEMEE L. HIREA
1—70mV TH 5 .

AR

+0 wv

GLEENS

- Al

SR

O PEMRS = A BECRT 5 BRASE OLEE (Davis).

HThHY, BELEE TR
Bl 2 WX ARMEIELIC A < Generator potential & &
Z BTz ERG O b RafIicE Y X 5 =
{HER,E H, WieseBO&IC X o THRERHR, W
MERIAE 6 L b 3B EHEEN T 5.
ZAHRE 7 B AR & receptor potential
DRAETDOPEPIMEAITEL —E T i
chemical transmission $EZz bR TV 5. [
B Td - 7z Svaetichin® B H L7z “S” potential
F4H CRBEMIS S OB L B2 5 A
M ERCHID, 5 R TEOEEITHA
FoEELh-TV3. '



654 ‘ BA— BB DA OE ST

PN E B4 Tix receptor potential &% %
513 microphonic A7 =V FEHEHE
X > THEELNIBFIREBEENEVELT
b, BB ERED K MiRicESh, Z0
NHREREREEREO MBS L VY 2 EhD
Eb KRB £ <, BAENO 100mV
2T %5 DCEBALL - oEkicERLBRD
pELEW . Davis i3 LI b B R E
EAREEI L LTEE, % oEfoFBHlE
Bz X 5Z5%)»5 microphonics & L THN 5 &
EOE2 PEARBELOSIT TR Y Z0BFRER
FRLTRCE (86 M) MABME L R
L oA D synapse & U TILEREENRTD
nTw3h ephapse & L CERMICOHERK
LTWBDORZDREL DI > TR,

N IRE O RIRHEE I ST 1% Ottoson?s slow
potential # BLEEIE X VFEEHE L TRV EAD L
DOBBIEEMEEZ T TH VB, BAREZO
receptor potential 1Z&e# V1AV TV AL THE
OISV TR MR O G { e,

BB OSZRBTIT 2HHEc 2 v TR
R, B, BWEEH, FEBREHEC OV TELMED
DS S TV B BT b USRI RFE
CRRIIETHEEOFREI RSB b d b
LEBAREL 7L o TRV,

B 2 CBSEYOSERICNT HBLRHAK
VIR AR T, MV RBRIC R T
elbshza rEzbN 5%, §ATHE, ¥TK
AR S W e TSB OSAME L i U THEE
BE2BREOBBELEHEL TCIRETHS.
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Effect of ethylalcohol on the end-plate potential

NS I

BeR w0 %

(Oxapa-Katuki « Apacu-Manabu) *

The effect of ethylalcohol on the end-plate potential (e. p. p.) was studied on the
sciatic-sartorius preparation of toad in a separated -box.

D-tubocurarine, isotonic sodium chloride solution, isotonic lthium chloride solution,
isotonic calcium chloride solution and isotonic choline chloride solution were used for
producing block of the neuromuscular transmission.

When d-tubocurarine, isotonic sodium chloride solution and isotonic lithium chloride
solution were used for producing block, e. p. p. increased by administration of ethylalcohol,
and when isotonic calciun chloride solution and isotonic choline chloride solution were used,

e. p. p. decreased.

The effects of ethylalcohol on the end-plate potential are different according to the
methods of producing block. The reason is in the difference in mechanisms of blocking

neuromuscular transmission.

The mechanism of block was discussed on several standpoints.

. #&

e ) 0 B i B 5 R o < 2 BT
RENTES. BTEDER,®D  Acetylcholine
(Ach) &M &+ BALSR B (R OB )
HOBReEL THRED. §FL BB OREE
R, BFSE R EDBEES O A EAWORE R
BRES S DR EHA LT WS Lk
VWEIRTH B.

AREALL (e. p. p.) 1 Gopfert, Schaefer?ss
12X DD TRERE bz, DB D e p. p.
#IEHE L L C Ach, d-tubocurarine, nicotine
&8k Na, Ca, Kion E0EHrFHsEK
L VRIROBREZ e L, A NEESERE
DFERICE D 5T, Eccles® DARICAFTE S
NBZELFCBENE D ND, BB
WFESROMECHEO LEIRETH 5.

%313 ethylalcohol (alcohol) % e. p. p. %

* BEURFEAIE 1 AR (LESTHR)
1st Dep. of Physiol., Tottori Univ. School of Med.

CPEAI364E 8 A 3 B %A

BLBEREESIERELERL, e p. p. Ixt
3% alcohol DIEF & R0 L {ERLTHD
ERBFZBEL, BATHEGERTOEL
ERAT.

. 28RO HE

e. p. p. DEHANCIZERN & MR O

\ \\%
XESt
Fig. 1.

Arrangement of the experiments. A pool is separated
into 6 small rooms A-F. St:stimulating lead,
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(A, 8)

T
-

Fig. 3.

-----

Fig. 2.

Fig. 2.
Process of birth of the end-plate potential by d-
tubocurarine.

Fig. 3.
| . Comparison of introducing methods : from rocom
A and B or from room B and C. [. Effect of
cutting of nerve.

H5. FEEICIEEERE L BIEED B b

D, BEIEME ST ABES SRV HE

Thb. RERTEBREERBL, ML

TED B TAHEA L A ic.

AEROWEET RS ETEAREL, Fig. 1.

DEHILTepp 2HELL. MHLAERE

JetR < A-F o6/ &Er @Y KL, BEIC

BTHOIEEREED 1/ UTRES L5

A, B W= - THE Mz, i A, G

D, E, F OfKRFBIES X515, HEKER

i E, F AR ANBETEREIEEIC X Yl

L, Bt y v m Aa—FICE VRETSE

ErB8RL:. AEBROLH B, CTHELY

FHET 5 L Fig. 2. KL X5 CHBERS

e. p. p. DHNCHRREERR R BRIHER 2

Finid 5.

55T A, B lEic d-tubocurarine %
4ie, Ringer KWz Ah, FEORE®E & HKic

EWERSINEL T e.p. p. BEEL, XH®
‘e p. p bRBIEEATHIREE Fig. 2. KR

T, M ICEREAASRE L BRESEAL T

5. '

A, BHE=XYOFHEE Kk ¢B,C
WMEXYVOFETHDLIS e.p.p. &l
L EN Fig.3, | Tep.p OF
SRRBEE THECERER DI,
207 XHIC A B TR % SN LT b B
B & Rk R EER A R o s (Fig.
o3 1) o THOFE IO MRRERME
T oBEATZEERHEHEEZLOL
E2TIv.

15 %

\ | ”
{V“**i‘%F\“i‘_kxk\i—%x\\_ I. 2 8 & &
Y RoBE EEEN < O TR
4}/\\\5' | 5 5. Hb 1) #&o Ach bt 5R%Z
~k\\~_ | 2 MHEOET, 2) FREOREMEOET,
—‘l T 3) SRR b O AchH I OWAT %
© v 6o eps BET N TRES D, (G oRES
Fig. 4. WEBHBTLLFES LRI E2R Y. LK

Effects of 3-15% ethylalcohol in Ringer’s solution (Block
of neuromuscular transmission by d-tubocurarine).

WO BB RERF L RIEFSHS > Tx
<, FitERR—ERCANRRELD
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KCEFETHS.

PLFHARIC A » B el o s (B3
FE) 2 X - THHEL, e.p.p. k3 % alcohol
DIERAZBIE L TEBREERT.

1) d-tubocurarine [ L B4z | .

EA DS % d-tubocurarine # & ¥ Ringer
BiRic L TR OB 22 3. Hi 2R T
k% Ringer Kigic 3, 5, 10, 15% OE&
iz alechol 24 %:¥% (3% A-Ringer KHE%)
Rz DL, e p.p. FEDIEKLIAD Fig.
4. 1R T X 5 1210%3%1E alcohol BE KL 518
HOWAIER b 5. MOHI-4FIERL
3-15%® A-Ringer KK & {Ef S E TR T,
AL Tdh 5 A-Ringer Kk /EA & &
THrORR LR EZRT.

Fadfads 0 AT RO —EBA - TEY,
ok alcohol DEER ZiT 5o f T, HEIKR
D alcohol TREFEL R CA, BENK

o7 % LR OBEEE R R ORE & RicE

LR L, 15% A-Ringer ¥ Tidf 3 o4
e. p. p- FZERMEEL TES. OREREEIE
EEIENOEN /3P LTES. Hid
BEHIC/MNEE Ringer KIFICFE 25 L 2404
D TR e.p p. BHBALTE2. HaBi»
bR L e p p. DERDHRITAZENITIED
R (HBROMEEED ) ORELEOWNE
BEETHS 9.

Fig. 5. B3 HZEOR#ELY graph KLy L
L OT e p. p. ROHRBIEEE O R RS
X sEERDLLTES. REOBER A-
Ringer K%z {EF ¥ 3EFIOMEE 100 & L
FARE TR ENTES.

2) d-tubocurarine | L B{EEEK 1.

EB 1) LREEETH B2 3,5,10% A-Ringer
K% 5 ookt L TEF S ¥ 5 & Fig. 6.
DX 5z e p.p. i alcohol JEED L& &3tz
WRLTES. ¥ 3%, 5%,
& DEREED A-Ringer Kk & EH & &2
L, AL TH BREHEIER ~ DEE D A-Ringer
REZERSECroEBLZFMZ LD T.
5% A-Ringer Ky THVHEIFR HDLN,

10% DENIR.

epp 150

€pp 100

N 100 §&%-

1 3 5 min.
Fig. 5.
Time course of e. p. p. and action potential of
nerve (Results of Fig. 4). N:action potential of
nerve.

1w P s
=

o
1 Y

—— ‘ﬂ/\ y
b= s

Fig. 6. )
Effects of 3-10% ethylalcohol in Ringer’s solution.
Each solution is affected in succession (Block of
neuromuscular transmission by d-tubocurarine).

10% A-Ringer Rk Tk b oz —BEHIC
BBV SHBIIBOMEBIC > TES. OBk
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Gx R alcohol DT e p. p. BHIK
L, facilitation 23 % 23R b 75 < f B S (3 ARER ,
# 5 R THIERERET 5 b0 B2 b ~]‘/\
3.

Fig. 7. 1X B4 0 RS % i & Ff#kic L T graph | N»
KRS DT, SEBEEL CHEMEEE N\

IREEERD L.
3) ZEREKICEBEEEN | |

/%\‘

| ,
BT 5 LiEEEE SRS, EAROMEKE NaCl t
P

TERETEA R SRR (NaCl ) Fictk —
WRiT LTHT 2 RBBIC 7n - 72 BESMR E 3, 5, 10% |

DERIC alcohol FEDERAHAK 3% A- —]
NaCl #%%) wEx2 5L e p p. EEBDBIIEXR

+ %% Fig. 8. I[CRTEY Th 5. MO 1-3 .
Bk &4 3-10% A-NaCl ¥z /EH & 7cpiifi '_/\

[

[

mv

TR AFBLBHERALTHS. 5, 10% 1 .
A-NaCl i3 facilitaton 255 X10% D _P\”
60 Cp.S
Fig. 8.
epPeoo Effects of 3-10% ethylalcohol in isotonic sodium
chloride solution (Block of neuromuscular trans
-misson by isotonic sodium chloride solution).
500
epp 300 eppiso} o
s %10%
epp200 ] . / /
A/‘ x
e
epproofg. % | X
€pp1oo ‘
N 1% N100 'QE:\:X.M
A 0%
53
I
— 3 % e— 5% )€ 1056 —> Neo}
T s 51 3 51 3 & mw . . .
I 3 5 min.
Fg. 7. . Fig. 9. .
Time course of e. p. p. and action potential of Time course of e. p. p. and action potential of
nerve (Results of Fig. 6). N:action potential of nerve (Results of Fig. 8). N:action potential of

nerve. nerve.
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BRI 5 5B e p. p. FERBRL B
5. HOBAREE NaCl ¥ CH 5 L 30F 7 ¢F
U e p.p XEAKHBET S, HWAEER 1D ©
BE L EEASANOMREN alcohol 12 X - THE
Bed O BB PRT LB - 72 b D Th A

2.

Fig. 0. XS OER BIOBHA L g LT
graph X L7z D TH 5.

§) EREBKICLDEEEN 1.

EE 3) LREETH B 3, 5, 10% A-NaCl
WE 5 oS0 L TEHSY TR % &,
Fig. 10. ®X 512 e. p. p. i alcohol EED |-
HeieREHERLTES. MH o 3, 5,
10% OHE I 2 DEE O A-NaCl %k &%
T ERL, AL TH BRIk A2 DEED

| .
? 3% y B ,

.f\
’ ,
, R
/‘-\, "%jm\‘“x
1 rf\\

' 60 ¢€pS

~

F1g 10.
Effects of 3-10% ethylalcohol in isotonic sodium
chloride solution. Each solution was affected in
succession (Block of neuromuscular transmission
by isotonic sodium chloride solution).

A-NaCl ¥ 2 /EH &% CTh bRl LR % 5%

LTE%. 5% A-NaClig B & 2 Iz facilitation
BRH oD, LOBCHEER B bh 5
EHECE - Tid e.p.p. DRESEEDDZH
BRI 2EX D 5. Lo RSz

epp 300

epp 200

epp 100

N 100 N—“‘._“w\

J— 3% —— 5 ——r 105 ——>

1 3 s 7 ° Mo 3 15 min

Fig. 11.
Time course of e. p. p. and action potential of
nerve (Results of Fig. 10). N:action potential of
nerve.

I e I
.;/\ R O

f\\\
y\
f\\\

Fig. 12.
Effects of 3-10% ethylalcohol in isotonic calcium
chloride solution (Block of neuromuscular trans-
mission by isotonic calcium chloride solution).
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epp100 §

[ N0 .
¢ ————¢ 3%

epp 50 |

A% 107

100 %
N §§:::q=%?ﬁ

1 3 S min.

Fig. 13.
Time course of e. p. p. and action potential of
nerve (Results of Fig. 12). N:action potential of

P~
25
SN

A

?

I

YN

4 e » . 0 60 cps.

Fig. 14.
A. Process of birth of end—plate potential in isotonic
lithium chloride solution. B. Effects of 6% ethyl-
aleohol in isotonic lithium chloride solution (Block
of neuromuscular transmission by isotonic lithium
chloride solution).

77’7

HBZLoic |FIOFE e.p.p. DIE E L TE
5.

Fig. 11. 13 s OR#E & B & [A#kic L Tgraph
CRbLIZLDT, WORKETHHREHERE
AREPRREEL TR .

5) HIRE(DIL DY LAKBRIC &K DEREE
- , v
MRGEAPERE Vv v T A KEIR
(CaCly #%) FIRET 5 L BEA M OEEER

ERONEE CaCle iz T 5L Ca il
), Na RZZOEREIC X - THEIERIZHEL
Lepp BEHALTES. HorREk -2
RSl % 3, 5, 10% DE|&ic alcohol & ie
CaCl #& (39 A-CaCl: %) ¥ x Te.p.p.
DB LR BRI L7, Fig. 12. O 1-3 ik 4
3-10% A-CaCl E{ERSEHET, Rx
BB LI-EENPEALTHS. REEZ R 5 &
e. p. p. RFEEOBELEFKICBESLTED, ¥
7z %+ OFREEIL alcohol BE DKL ABEHTH

5. —HMhOBEEC L HEEEREREICIEL
WELIZFED bz,

Fig. 13. i3 )% O Fk#E & 7 & FERIC L Tgraph
wFKLcb0T, FREALOBFEHE Th
5.

ot k5 L CaCle JRiT X A 3EEkT
DAL alcohol 12 & - T e p.p. FIRT
BEciD. EB 1)-4) TiX alcohol DERT
e. p. p. KR L. BAEELOBEEIES
EREW OB OB VICRER R D 5 0 b Al
v, HibEAW T Cailfl (Bui Na kz) @
B3 alcohol »{EF T e p. p. L, Ca R
=% (NaX1E®) DI alcohol O{Ef Te. p.p.
FERTBEELBLOND.

6) HRELYUF 7 LKBRIC K DIEEER

EAONEESEELY 5 v sk (LiCl
) ¥ 5 L CHBIERIERL e p.p. 2
Wb ks, Fig. 14, A FZznX 5L T
e. p. p. BEETHREBERLTES. K
AL TH 2B EN» b S LRH T
5. LiClglz X - T e p. p. BHIEET 2 IREX
EAONKE NaCl IRic L72BA L ¥ A E Rk
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THD. DX5IZLT e p p BEbLIEIR
REDOR IR % 6% DE|4 1 alcohol & te LiCl
1 (6% A-LiCl1¥#%) =¥ x5+ Fig. 14, B i©
BIL AL 51 epp HEDH Kk L Tk
5. HHIcEmAL Th e A-LiCl #5 %18
BAEETHo/BLEBEZRL TUES. ko
RS T 3 0% MR 7 facilitation 2338 b h
5. :
HEORBEEATL R LT graph b
L7z % @2 Fig. 15. Tl OB RERERE
R OB L LT HWBO L TES, ep.p. i€
BERAFELE 25 L0TRERAEVEI> TS S.
LiCl¥izc X 2 B4 53R OrE D alcohol M%)
Bix NaCl o &1l tE Y, NaCl %LU
LiClygic & 5 3 oM 2 < Ffic Ca &
ZRELDDOLEEZ LN, BEED Ca kZiz
X - THE 5 ERTF DB alcohol iz XV e p. p.
KT LD LBBENS.
D SR\ U KBRICKDEH .
WEOENL= Y VT e.p.p EHERKIESZN
RETH e p. p. DS ¥ THEAHOMER 2
EIEEND 5. ERAOANE T EEE =Y v
K¥s# (choline %) 123 % & HiBERIZ IR

epp 150

epp 100

N 100

1 3 5 min.

Fig. 15.
Time courses of e. p. p. and action potential of
nerve (Results of Fig. 14. B). N:action potential
of nerve,

5 % 1o 9

T
N

! s
J : 30" 30
l

-
S Y |

R

'[V’\ =

oy

K

60 ¢.pS.

) Fig. 16.
Effects of 5%, 10% ethylalcohol in Ringer’s solution
(Block of neuromuscular transmission by isotonic
choline chloride solution).

€PP100
\
\ o~

eppsot

5%
Pattd x

R il

2 4 6 8 10 min.

Fig. 17.
Time course of e. p. p. and action potential of
nerve (Results of Fig. 16). N:action potential of
nerve.
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L epp PEHREL K HREORENME
# 5, 10% A-Ringer KiFicE 2 % & Fig. 16.

60 c.p-s-
Fig. 18.

Effects of 3%, 5% ethylalcohol in isotonic calcium

chloride solution. Each solution was affected in

succession (Block of neuromuscular transmission

by isotonic chline choloride solution).

epp 100
epPp so }
N100 »—--\__.\_‘__—.
. - L
— 3% “ 5 % — R
2 4 6 8 o min,
Fig. 19.

Time course of e. p. p. and action potential of
nerve (Results of Fig. 18). N:action potential of
nerve,

WS M X 51z e.p. p. BERIORHE & 3hic
BOLCES. HOE 1, 2 flidkx 5, 10%
A-Ringer K& % & {Ef & ¥ 7 TA-Ringer
RIEERBES L cFEARARAL TD 5.
RiEr RS L EER 5) DOBA L EIFE alcohol
BT e.p. p. BT 5 b1 TH%S. alcohol
RE S ¥ TS5 D% AR% Ringer KIETHES
L5453 e p.p. RBTOBISEZEE L THE
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BL O ERAR 2 © B A RN O #F1x choline ¥
iC X 584 L d-tubocurarine st NaCl #ic
rB2HE L THET A ESBLOND. HFL—
7 alcohol iZxt LR KIGE RT 2D EE »
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HERRIC T % LEBT 2FRF I,

R R B & Ffgic LT graph RL
2% O Fig. 17. Ta&BBHREEEEECE
%%wu&)fi\/‘

8) ZLEEMADY KBRICKDEK 1.

EEE 7) L [F#E choline ¥&ic & » TEAED
SEW R T, BT REEowR 3, 5% A-CaCl: &
% 54yM-S o L TER S ¥ TR . Fig.18.
WRT X HIC e p.op. 1 ABETFHALUE
WECRD>LTES. 10554 A% % Ringer K
WTHS L 145% e p op. (MO L) BEH
OES Bz HATICHEKR LR facilitation 23
EHTHH. HOMMREEEEIR—ETH
%. EY¥ 3%, 5% DTk &« 0ERE OA-Call,
Werk B S¥RERL, XRARBE L <k
NEALTH 5.

HEOREL BT Fiffic LT graph ZRb
L7zb oM Fig. 19. TH 5.

DOFEIC RO BRI e p.p. DK
A ERHERT O A3 choline #§12 X % B & CaCle
WX B L THET2E2WE- TED.

V. & =®

AEBRREIHSEE 1) alcohol iz X » T
e. p. p- KT SB, 2) alcohol iz Xk 5 T
e.p.p BREDTS, LEY 2O00BAKCHT
bhb. 1) OFA d-tubocurarine, NaCl¥g,
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LiCIEIC X » TEAMOEN ¥ L 2B T b
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T binve, E
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BAT BA 4 VT 255 e p.p. 13K
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PRDT AR (ERT) 2R3 LERSARE
i& choline iz X - TEMEESHEA L 2RBIZH
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DEBIETHERL, e p. p. FEDT BRI
7% L HARBRRE T . EBR5) DO
FEIRMEE LA, Ca BEEI Na X312k
LEEA R T3 Ca o X 258N o B »
alcohol iz k 2FBMEOHERITITbEE> L &2
TH XV L X alcohol iz & - THEBMEERA L
THBEAT & Na RZO%IC e p. p. TEAD
T5EELTH IV, EBR 8) Oz —Bm
WAL V2% choline 12 X - TSEEICEBE O
BLAREDEE - TR B EERE O Ca THOBE
BT o N THEEORSBOREBIZE &4 & &
H, BB —EERIC e p. p. OIKT AHEH L
Bbohs. HORIER 5) OFE LR
FTepp BRIVTHLODE 5T, Siks

Ringer FKykicEx 5L e p p REEF 20
BREOHHLEZZ bR D, BbEOEEME I
3% alcohol DIEFICHETLEB 4 DHEBENH 5
P, EFDOERIC X 5 L ROFEEE T alcohol
X -oTERTsLEZLNDD.
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fiic L% alcohol DFEFHERALITEARZRE
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ZREOE G M alcohol i X VML TAch:
B $ 2 RAA OB HEMT 2R e p.p. &
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X alcohol 73 e.p.p. BHKREELIEEER
% L IREREC R 2 IS L OFESEZE X D
5. alcohol FRERDEE O FHIBE BN HREICT
ETBRERRHERLD B0, RERBED D
synapse 2%t % alcohol DIERIXFRAEEE
b3 T T, alcohol FEERE:OHIHIRE O
HEEOBDICEL DFELRARETEAEELH T
H5. ‘

DA RS 2 i & A 72 4 alcohol DFEARITH
T BMEMIT LT b skid BRERE O FIHIRE o R
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B X5 ICHEAEEN OFEOME I XV

B

alcohol DEIRBICKETEEREL DX F
EOMER L VEAWEROBFE L E25TH
HrHLEZBNS.

WS 51024 b T HR O W, (IR v
BLET

X B

1) Fatt, P. (1954) Physiol. Rev. 34, 674

2) Gopfert, H., & H. Schaefer (1938) Pfiiigers Arch.,
239, 596

3) Eccles, J. C. (1953) The neurophysiological basis
of minde, Oxford Univ.

4) Fatt, P. (1950) J. Physiol, 111, 408

5) 3F LiE1E (1956) A=tk oFlF T, 370

6) Ling, G. & R. W. Gerard (1949) J. Cell. Comp.
Physiol., 34, 383

7) #IAHR (1957) B/ NERBHEOFE | & £HFE

8) Fatt, P. & P. Katz (1952) J. Physiol, 118, 73

9) Kuffler, S. W. (1949) J. Neurophysiol, 1, 17

10) Del Castillo, J. & L. Stark (1952) J. Physiol., 116,
507

11) Del Castillo, J. & B. Katz (1954) J. Physiol, 124,
553

12) Del Castillo, J. & Lise Engbaek (1954) J. Physiol.
124, 370

13) Paton, W. D. M. & W. L. M. Perry (1953) J.
Physiol.. 118, 43

14) #h5igdh (1940) FILE25E 52, 781

15) 9 S BT (1954) FIILIER 4436 66, 2089

16) Okada, K. (1961) Yonago Acta Medica 5, 1

17) FHRIESE (1949) b2z OFHIR 3, 47

18) #rPape (1961) A=tk oFtE 12, 39

19) De} Castillo, J. & B. Katz (1955) J. Physiol., 128,

396



J. Physiol. Soc. Japan (1961) 23, 665-688)

ﬁ%ﬁmﬁ,t<ﬂ%0ﬁkxﬁmﬁ&W®aﬁ¥

HCHMyIEEFHHER

612.118.7:612.014

Physiological study on control factor of absorption of blood in abdominal
cavity, specially absorption of sugar or water contained in it

AN B E B

(Kusokawa-Michio) *

The author observed the absorption of infused blood into the abdominal cavity of rabbit,
especially the quantity of contained blood-sugar and water in it were concerned.

In the case of absorption of blood—especially blood sugar, both hypothalamus—sympathetic
nervous system and hypophyse—suprarenal body system relate directly or indirectly.

This absorption only exsists when at least the nervous or humoral condition is normal. )

It might be possibly said that the accurate and prompt absorption of blood in the
abdominal cavity is resulted under a certain condition, e. g accelerating the oxygen
consumption of living tissue or in other words blood sugar consumption, while watery
absorption was not so remarkable in any condition.
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Fig. 1.

Fig. 2.

Fig. 3.
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EEE L. ET, B EEY 5 R8
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F R EFEEIT, RIRFEICK 2cm BEEEY)
B, BEFEED b, RREOTSRES R R %
REL, BE2HhOoca e L Vs 2mm &
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2R, FRBETREREEEO L, BE1
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UKFIBOHR B1RO 2%, & Table 1.
4RO 9 ) Variation of the quantity of blood, the concentration of blood
e . sugar and the quantity of water in the abdominal cavity.
KRBERICHE > THREY VX Rabbit\ Item™ Time before 1 2 3
DHEEEPICHEA L 7z ik (10ce/ NE). )23 The quantity of collecting blood  23.2 15.3 7.7 3.5
k X, SEASKE DS EE 1 3K, [ The quantity of blood sugar 106.2 110.3 108.7 112.5
f) & *Tfﬁ{ BEBIE, L The quantity of water 952 962 959 956
BARDO LD nEEIRT. NE) )24 The quantity of collecting blood 241 165 85 17
3 3 ?) The quantity of blood sugar 98.4 101.3 1035  100.2
b, BN E D #i 2410g The quantity of water 94.7 97.7 96.2 96.0
B CES L, 5 BRI N(o )25 The quantity of collecting blood ~ 24.5 5%7‘0 5.8 1.6
N N s ?) The quantity of blood sugar 100.9 7.7 104.0 102.4
DEMEL 272U 3ce BB 2450y The quantity of water 95.0 958 954 952
CEBER ., LZARINLD N(o. )26 The quantity of collecting blood  23.9 ZO.S 8.2 S.g
. N s e 3) The quantity of blood sugar 1115 99. 97.1 98.
B L2285 OB L 2390g The quantity of water 9%.8 971 953 958
N SR , g No. 27 The quantity of collecting blood ~ 23.5 16.8 7.0 2.3
URTRERSTHD L, M (¢) The quantity of blood sugar ~ 92.6 951 996 1013
BESKSELBVCTIEL ALY 2350g The quantity of water 94.8 96.7 96.0 95.5
. N . The quantity of collecting blood  23.8 = 17.2 74 2.4
ZEDLEbDEBER . | Mean  The quantity of blood sugar 1019 1007 1026  103.0
VAT, BRI IR The quantity of water - 95.3 96.7 95.6 95.6

T BBEAMEE, & <R
KGBZVHEB 5 LWELEE
2B LR LICHIRBIR ST
WL DTHB.

ZI T, ThFNOEREIC
BT 2 WBMEDOBIKEE L, HE

o

T
7/

Rate of absorption of blood sugar

Rate of absorption of water in

~ serum.
-
w
T
-

Time
Fig. 4.

Variation of rate of absorption of blood sugar and water in

BLUOKGEL OFE B 4%
b, FHEHMCR T 28R X
?*ﬁ%®&ﬂ$%ﬁﬂbf& Time
PER X OUKGEORILRITK
DETHEDEND. abdominal cavity.

(S Br_se: BY)
100 100
(*55)
100
BL, SRMHEE (mg/dl) b L <idkoE (%)
B EBEANMEE % WliE (cc)
v IHIE, o REERIEEL .
TOXHILT, MFEB I UKRSERINES
R, —HERFTHLE2HR, F4-DT LY
Zhd. Tibb, mELKSSEGD 1ERE
Hizix, 1572 L30%BIBIRIN S h, %7 30
HHE X, 652V L70%Hi#% %, Xl 5R5R
RIZIX, 857 LO%HIBRINEN 5 @ THh
5.

X100

W (%)=

2. FMBOSPICLBRERmIES L K 9
BOME ‘
a) Scc/kg BMOBA (BEIRKV4
#, £5K)

L 7o R AL B D EER1E, 10 cc/kg
DOERMIMIRE BECEA LTSRS TH - T,
Z 2Tk Sec/kg OB MMEEEERANICEAL
7eA, MR X UKRSE EAREREE =T
EREILc. ZORAOMMET, 1B 7
U 8cc HifE, 34 357 L 4.5c¢cc
Hie L, 10cc/kg DBFELIBERTL THES
T 5. EMFERESCKSEIRLIVELE S
ERCH, ErCENOEWE LS. Zhbo
HEFBINEL LTARZ L, 5RO M
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1R E 32072 L40%

%, 3EEREBE X600V LT0%%, 7 5EHEE
12807\ LO0% Bt D¥fESE R L, 10cc/kg £

MOEE & REEZRD L.

DX DICRILE L TEBRNICEAT S MK

Table 2.

Variation of rate of absorption of blood sugar

and water in

SR BRI, & < W DR X UK E IR o FIRCEE R BT R B B g

B2 5ce/kg TH-ThH, £z 10cc/kg TH
5T, KEEA TR UK ORUCIRER I
T A EEREL, TR 1RFB30%,
SEEEIET0%, 5B N%EIROEIEE L -
TRINENTVBDTH 5D,

b) Bk (10 cc/kg)
PEAELHEE (HESKE6RK,

abdominal cavity. #FO5X)
Rabbit\ Time 1 3 5 LIBT, VCEETOERED
wrfiEme o g By oxkes Asaanis
0. g . . . - .
Rate of o No.25 (2) 2450g 28.6 75.5 032  BENCEALEAETH BN,
o e No. 26 (5) 2390¢g 23.3 70.3 88.8 % B f
ood sugar N, 27 () 2350¢g 26.2 67.8 89.5 BFERMLZBZ2LY, Bin
mean Vglue 27.7 68.5 89.7 wE 10 cc/kg DES TN
Rabbit\\ Time 1 3 5 CEALEES, -0MEo%
No. 23 (8) 2320g 33.3 66.5 84.8 RN -
Rate of No. 24 EQ; 2410 295 642 924 WTREESLDD, BRLTH
absorption of No. 25 (¢) 2450g 30.0 76.2 3. - T | ;
water in No. 26 (3) 2300g 135 66.2 s o SHREZOBEBREMORM
serum No. 27 (9) 2350¢g 27.0 69.9 94.9 BRAETHSLVCHIEHED -
mean value 26.6 68.6 90.6

Table 3.

Variation of quantity of blood sugar and water in abdominal

cavity concerning the quantity of removed blood.
a) Case of 5.0 cc/kg of blood removed.

Rabbit\Item\ Time

before

1

TVBHDTH 5.

ZORERE, ES5ERHO I L
{, & DBRANMROBRINY S &
L IREL. Thbb, 5EEHE
#Bizvwizc - Th, 2RISR L

No. 29 The quantity of collecting blood
(9) The quantity of blood sugar
2670g The quantity of water
No. 30 The quantity of collecting blood
(¢) The quantity of blood sugar
2260 g The quantity of water
No. 31 The quantity of collecting blood
(8) The quantity of blood sugar
2300 g The quantity of water
The quantity of collecting blood
mean  phe quantity of blood sugar

value  ppe quantity of water

Table 4.

Variation of rate of absorption of blood sugar and water in
the abdominal cavity concerning the quantity of removed blood.

134
112.3
90.8

11.3
89.9
93.6
11.5

110.2
94.2

12.1

104.1
92.9

a) Case of 5.0cc/kg of blood removed.

8.3
108.4
91.7

7.2
112.9
94.5

6.8
113.5
94.3
7.4
111.6
93.5

3 5

4.7 91 20cc LML THRY, BHFRM
143 1268 ey ARE0 5 RERIEIC 1.5 78\
35 18 L 135cc LaEEL TRy
B2 1024 gy Ik E TR D B
11% gég BELTYS. fELmEROK
947 956 EIXE LA VERRBNR
4.1 1.8 s N

o1 1ore < TEEELEMTES B2
935 936 JIOEMEHETVE. Thb

DIERERNIAE I B 5L i
FEP X URRINER & L TR
T35L, HmeFkom, M
5 ¥R E T 30.5%, Fio/kaiX

T

Rabbl(\’)l‘lme 1 5 SE925% L IR & LT T

No. 29 (8) 2670 ¢g 40.0 64.2 82.1 - ‘« - = 1

fg;?rgﬁim o No. 30 12) 2260g 19.9 67.3 82.2 TEHBbirs. T0XOIC, H
e BIOEE BB 8 s
Rate of ~ ~ No.29 g a; 2670 37.2 64.4 84.3 OMBOTIIE S BB A, fhl
absorption o 0. 30 (9) 2260g 35.2 69.5 83.8 D \ <
water in No. 31 (2) 2300¢g 40.7 64.8 86.1 SKFOBRb BB B L < o
serum mean value 37.7 66.2 84.4 BIXNhTRY, SEHEEcRw



P

T, MEORKI/3BETHS
VS ek s. T2 TH
B ERE LT 10cc/kg @
BRBIMZFTv, Z0BOKE
BAC R EmKE 10cc/kg &
ALIRERIFE6E o TFT
ML ThH 7. ThbbID
A DIfiFER X O7KEy ORI BE
IHAMZ L7z BB IMERNE
Alee < Wik, 18RIB

30%Hitk, 3 BERIE70% DORIE
ERLI. LEER-T, ZOM

BERNIME ORI, JEER M
BOBD Lo LR ERES L
CIRFSEICRE 2 E%RE D -
TV2bDEHESHS.
c) EMELDBE
VCEETOBRNE, Tk
FRZBCTCORBR TH - 72
B, TOENE, BB LA E R
BETALL LeEAkBvT, =
DEEN AL DRI 3 2 ie 21k
TAEPERS L.
) EEMOBE (BT
EKRUVBFK, %H6[X)
MEBRNIC B R & 10 cc/kg
HEALZDL, 45° OFE A7
L, ZOBEANMEIC OV THR
MLEERRE T1HZOMLTH
5. ETEOEORIRER
3L, 1EBRAEMOFN
FIRERBRCED LTy BN,
SBIVSHHEETIRIZL AL
FLU OB ERE . F
Bhb 1 FFHEBRER L FFC
BN EN B, FDOHORITAH
WHEhs0TH 5. = 0%
f, MEEBER X UOKSEITE
EALEE LI, 22T, K
WHELZEH L TARB L, 8k
DML MEER X UKRSEIZ & D

L T DB S X 0K RIN D FIRE I B B A B g 669

Rate of absorption of water in
3

Rate of absorption of blood sugar
serum

o
-
w
>
"

O—QO : Removed biood 10 cc/kg.
A—A :Removed blood 5 cc/kg.
x—x :Infused different kind of blood 10 cc/kg.
Fig. 5.
Variation of rate of absorption of blood sugar and water in abdominal
cavity concerning the removed blood.

Table 5.
Variation of quantity of blood sugar and water in abdominal
* cavity concerning the quantity of removed blood.
b) Case of infusion of 10 cc/kg of different kind of blood.
Rabbit\ Item\ Time before 1 3 5

No. 32 The quantity of collecting blood ~ 24.4 23.0 20.5 17.7
(2) The quantity of blood sugar 119.5 1202 124.1  116.8
2440 g The quantity of water 92.3 94.6 93.8 94.9
No. 33 The quantity of collecting blood  25.1 24.2 24.0 20.2
(8) The quantity of blood sugar 1236 1177 1152 1255
2510 g The quantity of water 93.8 93.9 92.0 94.5
No. 34 The quantity of collecting blood  22.6 20.8 18.3 15.4
(8) The quantity of blood sugar 110.0 984 1209 129.4
2260 g The quantity of water 93.1 94.7 94.0 95.2
mean The quantity of collecting blood 24.0 22.7 20.9 17.8
value The quantity of blood sugar 117.7 1121 120.7  123.9
The quantity of water 93.1 94.4 93.3 94.9

Table 6.
Variation of rate of absorption of blood sugar and water in

the abdominal cavity concerning the quantity of removed blood.
b) Case of infusion of 10 cc/kg of different kind of blood.

Rabbit\ Time 1 3 5

No. 32 (2) 2440g 5.2 12.8 29.2

Rate of o of No 33 (3) 2510g 8.0 10.9 18.4
o S°gp on of No. 34 (8) 2260g 18.8 10.9 43.9
ood sugar mean value 10.7 115 30.5
Rabbit\ Time 1 3 5

Rate of No. 32 (2) 2440g 3.5 14.6 25.3
absorption of No. 33 (3) 2510g 3.4 - 6.3 19.1
water in No. 34 (3) 2260g 6.2 18.1 30.5
serum mean value 44 13. 25.0

¢) Case of infusion of 10 cc/kg of different kind of blood after
- blood 10 cc/kg removed.

Rabbit™\ Time 1 3 5

No. 35 (¢9) 2520g 24.2 69.7 91.8

R]jte of . No.39 (8) 2360g 28.0 745 875
@15359 on ol No. 43 (8) 2310g 30.3 66.1 93.0
ood sugar mean value 275 70.1 90.8
Rabbit\ Time 1 3 5

Rate of No. 35 () 2520 g 27.2 70.7 90.5
absorption of No. 39 (5) 2360 g 31.2 71.8 89.3
water in No. 43 (3) 2310g 29.6 69.4 92.2
serum mean value 29.3 70,6 90,7
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i, 1RpfIE40%, 3EFRIES0%, £ L T5EE
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Table 7.

Variation of quantity of blood sugar and water in the abdominal

cavity by the change of the body—position.
a) Case of higher position of head.

AN — BRI, & I OFFSs JOUKy B O FIRERIC T 5 A RFHIF I

EASERLDT0% 3 X TR0%Iz < 5, X 0 {KIE
Th5H. BYBCHEEMLTE, 3BI05EE
% ORI OREE L L bz LIEVIZIR <
HEhTw<ibFThbs.
i) ETROHE (B9

K105, %6 X)

BE RS & 3BT AL Ly
FERR P A MAE DRI & MR L

Rabbit\Item™\ Time before 1 3 5 .
— - . &F, BB H»5L, K
No. 36 The quantity of collecting blood  25.3 13.7 115 10.2 "
) 553% ) The quantity of blood sugar 98.2 1085  107.8 1%,8 YLD ERE RERLSFASLT
g The quantity of water 924 94.1 91.8 . N
Wa. Z = gy
No. 37 The quantity of collecting blood ~ 23.8  14.0 126 9.8 5. & 1R E O Mgk
(5) The quantity of blood sugar 1124 1204 1227 1196 I0i%, AFEAT L D b LD
2380 g The quantity of water 946  94.0 934 942 o o
N(o. 3&8 The quantity of collecting blood 229 119 100 93 fwviwvz s, iR E
?) The quantity of blood sugar 105.9 102.2 110.0 103. Y -
2290g The quantity of water 920 92 915 o030 01 Hﬁﬁﬂ’ 3 R & YA I A
mean Lhequantity of collecting blood 200 132 114 08 bbb s L CHEMLTRY,
The quantity of blood sugar 105.5 1104 1135 10. -  ais
value Ty cuantity of water 930 od8 922 o34 " OPHEARBKGRICECTHLA
bhb. ZhboEbr kEs
Table 8.

Variation of rate of absorption of blood sugar and water in
the abdominal cavity by the change of the body-position.

a) Case of higher position of head.

IOKRDBINE L LTHB L,
HIORDOZ L L, MR UKL
X ERRAIZ Z ORI b T 2T

Rabbith Time : ki *  EMshB. CFRIZLTS,
Rewot o Ne ¥ (3) sw0s  oro 433 sl APHCHDAFREORRLE
T U L
Rabbit™\ Time 1 2 3 d) ERIMAETIC ST 5 1L
Rate of No. 36 (%) 2530g 405 54.9 509 PRI X UMLKY EOEAL
mosie o Rl ME 3 B B o MEARECROR
serum mean value 42,5 53.2 60.9 mE, MERIVCKSEDPHEE
B ooy & g OV TRE LI, ZofHe
2 g o TEBRMIR 0Pl L KGR &
-2 : o MEEIE LT B OB, &1L
5 e 5 . (BB LR OB K Sy DEA
g g = W, BABEALE BRI AL O TEA
g . 5 LERE D 5TV B DD, 0
< S CCEBRE BT -7
gl ef ) BB AT
m &3 L7z A - TH ik & BRI
Time Time . .
(O—0O : Horizontal position. EAESBHE (BIR, BT
A—/\ : Higher position .of head. )
x—x ; Lower position of hea.d. A 10cc/kg DEEMER Z 2\,
Variation of rate of absorp‘cioxlj1 g(;f blood sugar and water in the PRBALE CEAEA LS t“?

abdominal cavity by the change of the body~position.

8.7 o Ty DIERILIR T OFE
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3, mEEE 1, 3 RUSERE
RECEMELEZDTHB.
Z 0BG, MFEKSET 1EE
Bichs 9 EHICEMNL, 20
BETLELDE. bH5A,
Z OMpEEMNE, KERMIC X
DIERME DO & v 5 stress
BEOBKEZLOLDOTHY,
MBS DI, AEMEREE
D B9 b AARK 2 2 ETRER O
FNBALELDTHS 5.

ii) EABEERZ 2
Wi & EEANICEAE LS
Be (Bl2%k, $H8X)

HohrUORBELELZIT -
o 10cc/kg DIRME 7
L, ZhEERNICEALLY
e E OTERILEE R X Ok 0
EENThBH. ZOBE, LK
bRV EMERTN, —F
ICRER L L b_ZEDORENE
BT, LabEsEEE L - T
FFET DL b Thabb,
MR L OKRSEmM O ©— 7
i, BBk IR
ns.

i) iR & BRI
BALIcH A (BBI3K, £9
)

HEAEL B, Bl
7o MR & BRI E A L7254
DERIMIEFOEITHE. =
DA, MFEB X I AS &
&b IZ 3RFHE DEPHEEICK
PESTERY, IR i) LK
BYsLE, 2hboBEiniE
PR A LIRS o kg s & e
KEGORRICEDZ ERH XD

L E DR X UK RN O BRI B A B g

Table 9.

671

Variation of quantity of blood sugar and water in the abdominal

cavity by the change of the body—position.

b) Case of lower position of head.

Rabbit\ Item\ Time before 1 3 5
No. 40 The quantity of collecting blood  22.6 14.8 7.7 2.8
(2) The quantity of blood sugar 121.5 164.9 180.2 138.8
2260 g The quantity of water 93.1 96.8 95.3 93.9
No. 41 The quantity of collecting blood  25.8 15.2 9.2 3.0
(8) The quantity of blood sugar 104.8 1732 1556 1422
2580 g The quantity of water 94.5 95.9 95.5 -94.4
No. 42 The quantity of collecting blood  23.7 12.3 6.3 3.7
(8) The quantity of blood sugar 120.2 2057 173.1  146.0
2370 g The quantity of water 92.2 97.1 94.0 95.8
mean The quantity of collecting blood  24.0 14.1 7.7 3.2
value The quantity of blood sugar 115.5 181.3  ‘169.6 142.3
The quantity of water 93.3 96.6 94.9 94.7
Table 10.
Variation of rate of absorption of blood sugar and water in the
abdominal cavity by the change of the body-position.
b) Case of lower position of head.
Rabbit\ Time 3 5
No. 40 () 2260g 10.9 49.6 86.1
Rtfter"{. . No. 4l (5) 2580g 29.6 47.0 84.4
ol o No. 42 () 2370g 10.9 61.6 80.9
ood sugar mean value 17.1 52.7 83.8
Rabbit\ Time 1 3 5
Rate of No. 40 () 2260¢g 27.1 65.2 87.9
absorption of No. 41 (&) 2580g 40.3 64.1 88.4
water in No. 42 (8) 2370g 45.4 73.9 83.9
serum mean value 37.6 67.7 86.7
b:% 130 Fag/ge & 1% [y
-§ 128 g 90 .
z £
Q e 80
5 g
=
g oo §
8 =]
g iy
ﬁ o 1 3 hr s ﬁ g o 1 3 hr §
Time Time
Fig. 7.

Variation of quantity of blood Sugar and water in serum of circulating

blood.

~——No laparotomy and no infusion of the removed blood in abdominal

cavity——
Table 11.

Variation of the quantity of blood sugar and water in serum

of circulating blood.

a) No laparotomy and no infusion of removed blood in the

abdominal cavity.

Rabbit\Item\ Time before 1 3 5

No. 47 (2) The quantity of blood sugar 95.8 112.4 120.6 136.1
2320 g The quantity of water 92.4 96.0 91.5 92.0
No. 48 (3 ) The quantity of blood sugar 102.3  120.2 1335 129.4
2570 g The quantity of water 93.6 94.5 94.0 94.1
No. 49 (8 ) The quantity of blood sugar 114.5 121.3 112.6 107.2
2260 g The quantity of water 92.9 95.2 92.1 91.6

The quantity of blood sugar 104.2 118.0 122.2 124.2
mean value . ouantity of water 930 952 925 926
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Variation of the quantity of blood sugar and water in serum of
circulating blood.

——Laparotomy was done without infusion of the removed blood
in the abdominal cavity——

Table 12.
Variation of the quantity of blood sugar and water in serum
of circulating blood.
b) Laparotomy and without the infusion of the removed blood
in abdominal cavity.

" Rabbit\Item\\ Time ~ before 1 3 5
No. 50 (3) The quantity of blood sugar 112.3 1158 1266  142.1
2610g The quantity of water 91.8 92.7 932 94.5
No. 51 (8) The quantity of blood sugar 103.7  118.0 1412 1328
2320 g The quantity of water 93.4 95.0 94.8 95.0
No. 52 (9) The quantity of blood sugar 120.5 1159  125.7 120.3
2480 g The quantity of water 92.7 94.8 95.6 95.6
The quantity of blood sugar 112.2 116.6 131.2 135.7
mean value e quantity of water 926 942 945 950
§D 140 ""ﬂ//[ }
=] 3
LT ":% 100 1y
§ g ://o"/” T T———0
B w B
8 £z
"o +~ §0
Z g
| 5
g W o w0l
§ o} o™
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) & _
ﬁ ° ' 3 hr s 0 ' 3 hr 5
Time Time
O—QO : Circulating blood. - A—A\ : The blood in abdominal cavity.
Fig. 9.

Variation of the quantity of blood sugar and water in serum of the
blood in abdominal cavity.
———TInfuse the removed blood in abdominal cavity—
Table 13.
Variation of the quantity of blood sugar and water in serum
of circulating blood.
¢) Infusion of the removed blood in abdominal cavity.

Rabbit\ Item\ Time before 1 3 5

No. 54 (9) The quantity of blood sugar 1145  121.3 1457  122.2
2260 g The quantity of water 93.0 93.2 95.9 95.0
No. 55 (3) The quantity of blood sugar 97.8 1142 1325 1304
2470 g The quantity of water 914 94.5 96.0 90.9
No. 56 (9) The quantity of blood sugar 120.8  126.7 1406 137.8
2310 g The quantity of water 91.8 94.0 94.8 93.8

The quantity of blood sugar 111.0 120.7 136.3 130.1
mean value ¢ quantity of water 921 939 956 932
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: Table 14.
Variation of the quantity of blood sugar and water in circulating blood and blood in abdominal
cavity after the infusion of different kind of blood.

Rabbit\ Item\ Time before 1 3 5
The blood in The quantity of collecting blood 25.1 23.2 21.4 18.7
No. 44 bdominal cavity The quantity of blood sugar 118.6 124.3 116.7 128.0
(8) abdomt The quantity of water 92.7 93.3 93.9 94.2
2510g . . The quantity of blood sugar 98.7 86.2 102.3 112.7
circulating blood  pp¢ quantity of water 90.1 90.4 89.2 93.0
The blood i The quantity of collecting blood 22.8 20.6 16.3 13.2
No. 45 bg 901‘“. The quantity of blood sugar 111.4 109.5 127.2 120.4
() abdominal cavity The quantity of water 93.6 94.0 93.6 95.0
2280 g . . The quantity of blood sugar 106.9 81.5 90.4 103.0
circulating blood e quantity of water 92.8 93.6 92.1 94.9
The blood in The quantity of collecting blood 24.7 21.5 17.2 13.8
No. 46 b: O 1 cavity The quantity of blood sugar 103.2 117.6 112.0 127.3
(o) ~ 2pdomina The quantity of water 92.0 92.8 93.1 92.2
2470 g . . The quantity of blood sugar 114.5 103.2 75.8 130.6
circalating blood The quantity of water 910 904 915 92.5
. The quantity of collecting blood 22.3 19.4 17.5 15.6
No. 68 Tg‘g bl.""‘} in_ The quantity of blood sugar 96.4 102.8 123.3 135.2
(5)  2bdominal caVity  Tye quantity of water 914 94.1 936 94.5
2230g . . The quantity of blood sugar 104.4 74.9 112.7 115.2
circulating blood o Guantity of water 89.6 88.0 90.4 917
The blood in The quantity of collecting blood 24.0 22.0 20.8 17.2
No. 69 b; 00 1 it The quantity of blood sugar 110.6 108.2 121.5 129.7
() abdorminal cavity The quantity of water 91.8 93.2 93.7 93.7
2400g . . The quantity of blood sugar 92.3 68.6 93.5 98.1
circalating blood  The quantity of water 90.9 91.1 90.6 92.0
. The quantity of collecting blood 23.8 21.3 18.6 15.7
Tg‘g blood in "~ The quantity of blood sugar 108.0 1125 120.1 128.1
mean abdominal €avity  The quantity of water 92.3 93.6 93.6 93.7
value :
. . The quantity of blood sugar 103.3 82.9 94.9 111.9
circulating blood 0 quantity of water 90.9 90.7 90.7 92.8
B0,
& g/l
c% Hooqeo
s j20 | %
._8 2 90 9——9———-——0——””4:
o e =
Nt
N 2w
3 oo ',g
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Time Time

O—CO : The circulating blood.

Variation of the quantity of blood sugar and water in blood in abdominal cavity and

circulating blood.

Fig. 10.

A—A : The blood in abdominal cavity
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The quantity of collecting blood
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O—QO : Normal.
©—@ : Burnt brain stem.
A— A :Removal of pituitary body.
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Absorptive state of the blood in abdominal cavity
after operative attack.
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The rate of absorption of blood sugar
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Fig. 12.

Variation of rate of absorption of blood sugar and

water in abdominal cavity after operative attack.
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Table 15.

Examination at the cauterigation of brain stem especially the

hypot halamius.
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R s B, kI SEER I, JERMT
OFESHICERNICHE ShaERT b4, &
AL AR BN e RPN BRI 1, & DFUR
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reea | Molgaed o can e TR0
. No. g . —25. . —, X% DY RIZEB
absorption of  No107 (2) 2380g 116 0.0  — 82 5 \ﬂ<€ib T DRI S
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e e 1 . © ETLTaS, IREAD L
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0. g . . . .
Rate of No. 9; Ea; 2430;; %133 g;.z 38.4 {, SEFEH ORI HIE &
absorption of No. 92 (8) 2190g 4 3 71.7 .= — .
water in No.107 (2) 2380¢g 19.9 30.6 52.5 LIERREORMEEL ERL TV
serum No.108 (¢) 2270g 40.8 55.6 65.3 3.
mean value 26.7 49.4 59.7
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e tiﬂbwj A K€ O b O ORICRIEE Hiv
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Table 17.

Examination at the removal of suprarenal body.

R EE <H 0, Wic No. Time ! 2 3
. - No. 98 (5) 2310g  —426  —12.3 38.2
948 L ' No. 109 » Z & {IEN Rate of No. 99 (?) 2250g —258  — 8.0 62.1
~O MEEBITOBRERD VT absorption of No.100 (¢) 2480g  —80.2 —56.2 7.7
- blood sugar No.l12 (5) 2240g  —445  —26.8 125
X, BERIMEAKS ORI £ 72 No.ll3 (9) 2180g  —13.0 6.9 50.0
T T B mean value —41.2 —19.3 34.1
. Time 1 3 5
Liehl, MTEELHEET —
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. absorption of No.100 (¢) 2480 g 24.3 32.6 70.1
BB EBEEZ L T2 500 (ater in %ugﬁgmwg 25.6 2% %a
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BBV FDOLOICL - THEENE L ZADAT
BEROPECIEE 3T 2 I E O /R, *
7o, FRC X - T—J@2 X < B+ 588Nk
D AEBBHLE R DS TR B i, BA~D
BEHERRBETHOTHA ).

KA IC BTk, 1B XY 3
Bichic > TR (=) ORIE A LDON
To. T, HRBE T ERMERE o BIE R OMEER &
VCHBEN» L LEMBTE B, TOM, TOK
HIERERIE, T < BHomERc, EEL L
QBB EL Ty ERMAlbhs. &K
22 OBA O MERIROEEER S, BB
HAEID 2 1 b IREE R 72 0% & SEATRfR & A8
50O, BISBEIEAE>E Y adrenaline 43
BEEOBHE L VO EMARNAS N TV 3025 T
BERVESIDEERD.

PRI TSR L s 6 AT, MEFREICKE
KEZRYETILORMTEREL ICHELD
5. Z® hormon TH% ACTH zov T
BT 50, BY5ic, MTEEZFOERST
ERERE R BT 5. FERICAAMER, mex
EHROENEY b TR Eb IR LY
Frof@En | % 0T, T EAEESER
FIERENT S Evbh s,

T, MTEEBHAIZ R L+ 52BN E
ORI, N EERE e L7z 5 R o
Bz T, BEKA(-) BRLE. ZHE,
REWR PN B8 O BRI B 7 & B T T AR 73 B8
E+3rE25500, MFEARHK X -
T, FPAMERE & <R OFETEERE S HRIIC &
b TywBZ LIZEELRZThERLZV. &
OIRET “BRLEHBIC X 3 FEROREE
g NFEHET B0, ZomPicHEnL
ARSI & v A s T, BRERNICE
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T2 3DTHSH. E tr ,g [

Eor RIS D, B Sg. i =
BRI 50 5 oA 55" £, ;;7/
MEBEHKZ O TiEE VL E géﬁ ggy ////

Ez 5. L BREIBHH T, §§“ 553
ZORE L WEOTRIEORH 5 5. SEal )/
RRAESATYA L 5 IBIES SR® EX

né. ., : ﬁ%ﬂo ° ' 3 Ay sﬁ.go s ! N hr

C. LLDERDBACHT o O Nomer ime
DRE A—A : Administration of adrenaline.

ERACBVWTEELRZLS
i, AEPBEHETIC B W T
&, FEREANILIE OFE LKAy Lk
ESK L TRINENZDTH BH, £
B D& FARSATRE T, Mo Rkinic
BEERETENROLbNE. 2L, ZOHEEDL
Ko O~ Fl S h iz 85, 12E—
EOEAEZRES. wenriiuE, BNMLED
RILICiE, FEE DA LIPS o X405
B, o bRRTE, MTEE, BBt
U TR E 05, E#ED L s
BAELTVYRb0LEZBZLNTES. —f&
12, Thb OEBIEEGTIC BTk, BN
MEORIZRZ mbh T, L5, BFEEM
(10 ce/kg) 12 & » THIRAGICHEAN L 72 g A3 A8
BRNZBITL, £ oBRNImEH N 534
T oA, AN & < I1CZ OfiEEDO %
T, R TE- R AR K TR -
RAROHEBNBEENFET S LEXZLN DD
TH5. LIk, MTERERHFSRIBHHF
D &2 DFlz >V THRET 5 L, BB X EKS
RNOBRFE G PEI I VELCVE (=)
PRIEERL TSI L2b, Z0EADK
PR Tk, KRN & FE ORI & A FIRRIC 3
IHROLUTVEPDX I CHESHEZ. Ligh
{, ZOBERNME, &< mERICEL
T, HRTEH-KANBARES, BMTEE-RIRR
DEHEL LLRHEMAREERES BRI
BDTHB.

ZIT, ThbOBERRKLBEROD 21
FWEEH P LORMLEL L TRz itk

x— % : Administration of ACTH. -

Fig. 13.

Variation of rate of absorption of blood sugar and water in
abdominal cavity after the administration of chemical substance.

5T, BAMIECKS DRI VBT %
PEBR LK. BB, ZOERTIE, LICHE
RPEOEEL DT TREL, BNMEOK
ICIREE & R AT 2 B 2 78 5 T2
a) EABEFOBHE (BE19%, H13)
B 3T, ERATBIR - B ELER
DFBETH BH, BEPIEE O RIN & FEER fufE &
PR—BC OV TRBELED 72D T, 22
THMBERLABLTAHAZ. 7, BRLED
WINRTH B2, ZhidT Tl e L,
1P E30%, 3EFEIET70%, + L T5RFEHE
N%HMBOEERZ L Z{HEITRLTY 5. %
TABBRIUBE Y 3 BER B 3 X U0 5 HEfE Bic g
BT, EHIT, PERPMEAKS LY L SR
BickREh, 1, 3BLIOSEMBIE, 2h
Zh30, T0R X V0% DPWINRE ZRTHDOT
H5D.
b) adrenalin

A (B20R, ¥13X)
BEENIC EFR K EHEA L T abrenalin %
HERT 2L, BAMKROET, B0 1RHET
WNLEBRINENT V3. Z0BRE, EBRME
F1IEEBRYLB LIEMUTEY, 3
R, SEFRILEAEIL, 3 X% h LERNIUER
IR LI HRBBRE 2T 5. B o 2k L,
adrenalin ZFFEROBEtEEIZEL T, &%
B OFEBRILE 2 80 L 225, & OERHE
RoZ e A BNELCLEELEX, ZOEE

(0.05 mg/kg) RPLEDOH
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BREICRINY 5 2 L3 mEha. 2L T1
WM B KGR, BUBFIORF 2MHE L &<
WL ER TV 5.

Ihb0EE, L ICEBANMEN adrenalin
X - TELEFBELRIREND L E, K
WIEFRE TR E <, BIBFIHFTE (—) ok
NRERET IHBROERERLZELDDED

Table 19. Normal case.

ZRN—BERME, & L OER X OKGBRIRO FRERCE T % A BB

L&, BRNMBEOWRINEECI!T 5 abrenalin
DREEMN, BOTILLTHEENDIDTH 3.
FEdy, ZOBRRNEOMHRNC, Z0
BIBHE OBEAKECEEL TV Z L2,
MRS DA A, BREILOKTRILOKE,
LR T sN2D0THS.
c) phenobarbital (50 mg/kg) BIALED
WA (821, HUK)
WiErRE 2 Il 5 B T

Time before 1 3 5

The quantity ~No. 57 ggg 2620 1047 082 1375 1213 phenobarbital Z#5L, Z®
of bloodsugar  No. 58 (2 ) g . . E 2 E A i b 7 i 3
in circulating  No. 59 (8) 2400g 1082 1058 1547 1336 - DREEEPIMAR, & <ICpEs
blood mean value 1040 1018 1482 1317 X UK OIRILA - 2 B b3
The rate of -

: No. 57 (%) 2620g 0 268 652 817 AhEEIILI.
absorption of - No. 58 (2) 2350¢ 0 324 748 920 o
abdominal | No. 59 (3) 2400g 0 01 &3 04 X, WROKOLHEHE

; 1 29. . 90.0 .

cavity mean vaiue T5E, 1, 3BIUSHEHEL
The rate of SN

: No. 57 (9) 2620g 0 291 713 870 G WAME B
absorption of N 58 (2] 2350 @ 0 %7 104 sy PEANOESEELOLTE
o inal No. 59 (&) 2400g 0 319 700 910 Y, HEIHMOMEMIRE 7L HD
cavity mean value 0 29.1 70.6 90.5 N7, ﬁﬁﬁ@ﬁmﬁ@%m%

Table 20. Case of administration of adrenaline.

i, 1R B T BB R

Time before 1 3 S K E (+) 0WREARED
The quantity No. 60 (&) 2230g 1125  157.6 1427 1145 g3 ! -
ofbloodsugar No. 61 (3) 2490g 1032 1723 1262 1382 7, SHHARDE B Aic A
in circulating No. 62 () 2200g 1097 1455 1403 1228 (—) ORKINFKERL, 5EpHEHE
blood mean value 108.5 158.5 136.4 125.2 . .
The rate of N, 60 (5) 2230 0 876  69.2 643 e > TRUA (7) 25E
. 0. . : . .
absorption of oty () 2490§ 0 920 765 752 (1) OBRFLEEL TS, Z
blogdSPgalfm No. 62 (9) 2200g 0 943 801 707 e ~
abdomina mean value 0 913 753 701 CEALERREOCHEL (I
SEMEETOTE, TTK
The rate Off No. 60 (5) 2230g 0 520 735 875 . .
absorption of  \ 61 (5) 2490 ¢ 0 674 706 749 IEATofMERT b HIRE TR
water in No. 62 (9) 2200 g 0 648 682 8.3 o
gsizglmal mean value 0 61.4 70.8 82.6 HElogsa L, TORBHERIC
BUWTERT20THE. Lo
o $y 190 fo/
g o § w b 5 B oRINERIE, RK
Q0 20 e Doy
S & 5 M///” FEEERIH] TIL60%FIE TH 5
é g 2 A\ § Ze DX LT, Z @phenobarbital
10 Q"‘ s
§E°u T b HET BEHICIECE (+) ORI
ég; @gn RCETIRETHS LV HK
28w gg” ERERABOON BT H L
= agn .
25 R ; b, TR ) AREEOR
Ha = N
K Time Time RERICEBLOTHSH
O—0Q : Phenobarbital. D F D ER TERBEE TR ARR
AN : Cortisone. Fi. 14 TERAR B DR IR
ig. 14.

Variation of rate of absorption of blood sugar and water in
abdominal cavity after the administration of chemical substance.

WCRENEEE S L TV 37210 Th
% 7%, phenobarbital #5138
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KTHEbH5A, BHOE L Table 21. Case of administration of phenobarbital.
A ET TR IE SR Time before 1 3 5
HLEZLNANELT . v The quantity No. 64 (2) 2320g 98.0° 103.9 87.6 91.8
. HAB E{ b3 of blood sugar NQGS(M 2560 1137 852 752 1023
?hKLT%,Ewﬁm®¢& in circulating M. m)%mg %ﬁ 1£§ %% %i
RO \ BE blood an value . . . .
BT R P, \%-2medf No. 64 (9) 2320 ¢ 0 346 —294 24
A TESHREENER Y at (fgér;;gri(’n No. 65 Ee g 2560 g 8 égg —zg —gs
i - b No. 66 (2) 2500 g 9 —d42. .
FBONEPEENDEO TS - giz;mnal mean value 0 278 —41.0 —0.2
T, TP IFEMBICBT A
() OUREE L , gherate of  No 64 (9) 2320 0 202 720 886
T FHL Tl absarption M)%Eé%%%g 0 243 597 712
8 . ! No Q) 2500 g 0 414 645  9L0
BLOLEERSNBOTHS. i;asi(;;mnal mean value 0 31.6 65.4 83.6
KRGy DRULZNE & Ao L EILE '
FloZziciEL, bl biEE Table 22. Case of administration of ACTH.
TEBEE o 2 L { phenobar- Time before 1 2 3
bital iz X - CH#|&N 5 2> The quantity No. 70 (9) 2010g 1074 1282 1415 1328
L ofbloodsugar No. 71 (9) 2430g 1193 1502 1349  153.7
H5T Ll in circulating No. 72 (3) 2240g 1015 1349 1623  121.3
- . . blood mean value 109.4 137.8 146.2 135.9
= =57 phenobarbifal Ly, ryge o No. 70 (2) 2010 0 918 975 993
bO L AERMBEOB DL, absorption of No. 71 (9] 24308 0 932 957 974
FTORBETLION 2 MEHED T sty No. 72 (5) 2240¢g 0 936 942  95.0
i cavity mean value 0 92.9 95.8 97.2
©HOT, BEAMEORIAT
. . ] : No. 70 (9) 2010 g 0 365 640 921
bbb FRIT BHKTH  absorption of ' 77 () 24304 0 552 835 947
3. LEMoTrn EEBE R o No. 72 (3) 2240g 0 521 752 863
SR LT B & ! ' . ) .
: > AR ifm i;’gi(t)ymma] mean value 0 47.9 74.2 91.2

X, FEBROUPE DS RAGHEERICEA
LEAT 20 250EY & LT, BAMKIC
LIk DAL kv S RIEENE, Fhuic, BRAILEE
DRI BEE-3 5 B AR TS O PR
KEERICREIS S B b vwH 2 b, KR YicE®ET
BLOLEERSND. ‘

d) ACTH (251 U./kg) BiLB DB (5
22%%, HEI13K)

PR T S (A HE R L VR PN LV o 72 R
ENT, HIEN~OBITL L PRk
BREEETH B LT CILR. 2 TACTH
EHOPLORELALEL TV 2 H A I
i, ZOBENIEXCPCHEHET S THS 9,
EVH R, LHIFARBRONEL 2 5 T L
5. &T ACTH CEHLE L-EE0RELr—
Bz 5 & adrenalin ALBRS L FRETH Y,
FEHEA® LV —EBEFASh w3 EELTX
V. FEBRMEET abrenalin BALER » RIEE
BiL, LabERErd T3, 2 LUK
IO RIE, 1EEEE T3 Tz 90% &

%, 3B, SR TN L HIBML T
W <. RN SIE adrenalin OBE L 13E
R Eh s, 20X Hic ACTH TRk
BLCHL L, BRI RN L EL
Do bbb, BFIO 1R TERNIILEE O K
BRSNS, bbhA, BEELELIHY
LT ACTH %34 L7 © b /B b i 1
355, BRI ZOREOCERIEREMN:
DEBRFTLRZ Y, BRNMEIVHIE0 )
BEEh30Tdh5s.

SF Y, BTEEARHDA CIXERIESEAN
CBITL, ACTH ®iiLER TR iiE &
B ERGBRICEE SN S, DT {ER
P& RIS & oo, ACTH ofFfE
X - TEOBEFRAPHE 25T TR
FEBR PN LEE O WIS B A BN T E R D B
X ACTH 0EHiX, EbdTKTHBLDb
B,

e) cortisone (5 mg/kg) BIALEDEA (5
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233%, £14[9)

Z @ cortisone BifLEIIC X 5
gy, iR~ ACTH o
BAHLEERETHA S LG
Ehieh, EROBREIE -
< ﬁf&" e} 7z.

47, cortisone RILE
BOEEmEETE L A ERED
LEPIEIERETH - T, B
LD IR, 1EHEBO
AIE (+) T, 3BIXUSHEM
Bio b L ECA (&) &

LR E DO L ORT BRI O FIEER BT 5 4 BEH B 58

Table 23. Case of administration of cortisone.

Time before 1 2 3
The quantity No. 73 (&) 2460¢g 1125 1153 1192 1035
of bloodsugar No. 74 (?) 2170¢g 96.3  110.2 90.5 82.3
in circulating No. 75 (¢?) 2320g 108.7 924 82.1 85.8
blood mean value 105.8 106.0 97.3 90.5
The rate of
A No. 73 (&) 2460 g 0 20.2 4.3 —18.8
la)‘fsoggtlonrf’f No. 74 (2) 2170g 0 96 — 79 —214
oo Uearl No. 75 (@) 2320g 0 3.0 —225 —435
s Vit;“ mean value 0 109 — 87 =279
The rate of
o No. 73 (8) 2460 g 0 49.0 63.5 75.1
absorption of - No. 74 (2) 2170g 0 546 607 837
ab d;minal No. 75 (%) 2320g 0 50.2 54.6 72.6
cavity mean value 0 51.3 59.6 77.1

Table 24. Case of administration of Fe Chlorophyllin.

RADOTHSL. epzhuid, Time before 1 3 5
N O B I S AUF, oL The quantity No. 76 (9) 2040g 1028 1427 1384  128.3
HEPIO M5 “ﬂ Hff o ofbloodsugar No. 77 (5) 2510g 1136 1395 153.7 1068
AIERIERIEENICEITT % in crculating  No. 78 (8) 2270g 99.5 1508 1205  141.1
blood mean value 105.3 144.3 140.5 125.4
Db Z’)'L < LAT%@F:@%i The rate of . No.76 (%) 2040¢g 0 734 812 953
RERE &V SEFHEIE T LY BE dbsorptior of  No.77 (8) 210g 0 588 636 824
X oy ¢ No. 78 (3) 2270 ¢ 0 80.2 865 9580
Lix%. Fic, BENMBOKS O g:si(%gunal mean value 0 70.8 77.1 91.9
Ry, WEETHRRW LD :
e e The rate of N6 76 (2) 2040g 0 462 837 946
BOFEAGREL (BAK absorption of N, 77 (5) 2510g 0 - 375 602 871
P S edorminal No. 78 (3) 2270g 0 613 756 918
' ‘ cavit’;‘ mean value 0 483 732 912

Lz AT, Z® cortisone Hi

MBI, ¥ ACTH L3 -7 BoeX
EFRET 5D Th S 9 D, ACTH L cortisone
LRl —#aic BT 5 hormon THBIIP
LT, MEOHERAL LLRPRCOVTOE
BRBERBCLRGmON TS, (ERAMEL
LCOZOHEFEOYRICKERBY D E L
SRR R LIMANICEEE T 501, AIE DM
JaDERFEEE E oY, BESINEIHET S
LUVWOHBRTLROMETH S H. BT 5 iTcorti
soneld KD % { ORI OMEE 2 TR 5
FEWENC T, ok 2 S & oEEE
BEz, ZoEMERNIZHERS 2L ERE
wEiHEEZEIRD.

X 51z cortisone P3PEAN IMEEDRUNIZ 72>
U CRRIEE AR A RE T 2 LB LTI v
HiE, BIBAHERC B 2N MFERIN DS
i, TOREEEORNEICIS LEEENSD
JThB. HEMIC, BIBHHAICRT ZIRANM
BERUL O IREE & K NIRRT B D £ 4 & i A

HOVEPERLTHY, ToaNLY, BEG

HOBEZTRANEERE L FELERE L OBE
BHENETHA O LEBEINDZDOTHE. 2h
Wiz <, BEE® adrenalin v RPN LRI O
ELVEEELELTOTH .

L7z T, BIEHERRERE LD bER

- fRE DRI 3 U CRRMRR R AR B & 5

HEVz XH.
f) Fe chlorophyllin (10 mg/kg) ®iALE D
e (245, HI5K)
metallo chlorophyllin /& 4 {12 28 AR IR
KEZ20EBZ L, KO THTERE-RITRE
FOBEELTED S LHTHWE V5T 5. Fe
chlorophyllin THIALE L TE 12854 OB
WEOLEE), WRANMERIROREE, 8L UBRAK
Ly DORITIRERIL, adrenalin % ACTH ik 5
RIS 2. Tirbb, ERIOEORMN,
BR PN ILEE O BEE 7 R, BRI RO
ERRON 2.
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CIDXS5E, EROEISHEE
& ISR R L 5 Fe chloro-
phyllin %520 0#E1LT
BLZEIRX>TY, BAME
DETEET 5D TH 5.

g) MEfbRFE (0.1 mg/
kgx 2 Af) pLECHE (5
253%, #15[X])

IR EERERS Al L CHE R
EhTwsmEfbikF & & 5
L, ZoOBEIMas 558k03 8
ZHPERE L.

Z DFER, 1R 5 X metallo
chlorophyllin & 13 (F [FF2 B |- 4
ML, BERILES X OKSO%
IIREE S F 7= chlorophyllin &
FHETH -7, = 0EL AT
W EDREOERNIB I -
HELIPTRAEY. BFELLZ
ix Z DL E R B ic 3/ LT
EROEISHEES T2 E D,
T X o THENILEE O WU A
HULBLLEEL TS LEE
TREFERTHSS.

Eoiz, MEREORES
fed, FAEED» 2 ERE LD
TORBREREZ B0 5 7208,
I EomE RGO #E 51
B OER R £ .

h) 7 EF A R (15%%
& 3mi/kg 5 B FLE DS
£ (26k, H15[X)

RESOIEE* LT w7
A VROBEEBZ T 5720,
ZO%A RIS ICK L CmE
IRBBREF & & > T S RS
REfskeLz.
REEEEEL T L X,
L&z
S>TebDTH BN,

-
—

& U2 c ¥R XUKG TN D FRERC BT 5 4 MEH %
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The rate of absorption of blood
sugar in abdominal cavity

Time

>
3
v
o
©

3

The rate of absorption of water

in abdominal cavitv

Time

O—C0O : Administration Fe chlorophyllin.
A—A : Administration of carbon tetrachloride.
x — x : Administration of protein silver.

Fig. 15.

Variation of rate of absorption of blood sugar and water in
abdominal cavity after the administration of chemical substance.

Table 25. Case of administration of carbon tetrachloride.

Time before 1 3 5
The quantity No. 80 (8) 2230g 1025 1324 1262 1156
ofbloodsugar  No. 81 (9) 2400g 1138 1538 1215  99.7
in circulating No. 83 (¢) 2180¢g 114.2 1209 1472 1208
blood mean value 110.2 135.7 131.6 112.0
The rate of
e rat No. 80 (8) 2230¢g 0 672 799 945
absorption of Ny 81 (2) 2400 g 0 688 814 892
ab"g h fal T No. 83 (9) 2180¢g 0 536 628 895
cavi‘iym mean value 0 632 747 91.1
The rate of
A No. 80 (38) 2230g 0 642 876 96.0
absorption of N 81 (o) 2400 g 0 573 758 831
"‘g‘d‘?r il No. 83 (9) 2180¢ 0 554 843 903
abdomina mean value 0 59.0 82.6 89.8
cavity
Table 26. Case of administration of protein silver.
Tima tefore 1 3 5
Tre quantity No (@) 2480g 1134 1489 1187 123.8
ofbloodsugar  No. 85 (&) 2260 g 99.2 1273 1466 1015
in circulating  No. 87 (9) 2130g  111.8  153.2 1352 1926
blcod mean value 108.1 143.1 133.5 116.0
Teh rate of
) Tat No. 84 (?) 2480 ¢ 0 535 752 940
g?ﬂéptmrf’f No. 85 (8) 2260 g 0 6L3 803 950
by rflfg‘l M No. 87 (g) 2130g 0 430 642 897
cavity mean value 0 52.6 73.2 93.0‘
Tg‘frrattiin‘)fof No. 84 (9) 2480g 0 562 796 955
a ~t° P.n No. 85 (3) 2260 g 0 634 823 932
Vj;def? 0 No. 87 (2) 2130g 0 51.0 744 91.3
?avﬁ;mna mean value 0 569 788 933

EEVBIN AR, Mk
1318 RES miEgEss
CHBTLFESHRT 9 OERGEICH
b LZOHET RES Bt
BT Ry 7ENTS L, BAME © %I ic

I RES BIBLAEBELTBbRVT Ligk
D, ZOHBE, RRY SuFA BB E RS
BERMSEEOBYE I© & - T, metallo chloro-
phyllin  RHEACIRFHEGHI L F - 72 < A/

R oY, ERIEORM, BEAMES kO
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The absorption of oxygen
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Time
Fig. 16.
Influence to the absorption of oxygen of erythrocyte
by the chemical substance.

K OHMHRNOEBERVERBZ Shizbne
Erbhb. .

D. ZEEYHEOKROBKMRERRRICE
ADHE (F161N)

Pk, LB ALEWEIL, b b
R OEERIILIC R L T E AR
Bz 200BERIn o7 2k, MO
TR TR & (B L b BILSEWE O KR53 I
DEEE L ELPDB LR TVY5DT,
T OILEWE D, R OREHEE Y B
FLHZOD, 5 CIIIEE LD 50 % EE
BHCHIBT L X 5 LAk, JRE L0~
OFRMIRTH B0, T OAHHRIE K & # K
i, BOEYoRMEKIC < bR THERID W
HLULBLL, %7, FeRMmER 25°C TOREK
OFERT, B8R EEL D emulsion &3
HBELTEHRLRERZLOPELNENDL T
5. ThbOLFEYEOTRMKMBERIN G
2 BEEY—BRRTH L, ElEKOML, %
OERFEWIN % T+ % b iz phenobarbital &
cortisone 23 H Y, 1EPFEFNFREEFERINE
Tehdic.

VI. BELLVICHE

BIEER T b b FRHRMARFIC BT 51R

BT, BERAIMEED, RRTH-KRNEERE &
5V TEE-BE OBRBRREOEREDL L
IR EEEL YT, TOXRTIEE VT
RILAMEE NS Z & 2R~ 7o, FRFCIERN LK
Koy ORIE, FHEOAYTIC 2 hb b FIRIE—
EOHETRNENBZLERBLE.

AEBE T, ZhbOBEENRRCEROD
DR HLFEMEE LY DY, ThboRks
& T, BENILEE ORI A 22 i BET B >
EHLICL, FIEROREE, b LEAMBIC
ST apER I o, ZOERTE YD
TALEED 5 b, MEOCRNEZHESLL
72w 5 b0, adrenalin, ACTH 259,
Y~ Tchlorophyllin, P¥E{LRSE, 7 vTA ¥
ROPRLERREBETRELDOTH -0, BX
BAB3IFE, MTEA-RIT REEWMETS
EROBREENBE 2D bh b biciE
NEO RN EEEZR T bOLELONDS. T
o, chlorophylliniz >V TIEZHTF 510D JEIL

CBRERD Y, *OBRKREBEZMEROENL S

Lok, MTEARRERERBEOEETH S
TEEEHBLTCLN, ZORMI, BHEORE
BRERVEMT A LI RR G HAe Th
5. FELRBE»D, HELRES TR T AV
SRR EFOFEREETHELTIVOTRREV,E
&2 B EEOBENEIE S 55E, adrenalin
2 ACTH 220X & ET 2 F3 WfmEEw 0
BV ATH - T, T D adrenalin % ACTH _
OFTLE DR PIIEE ORI LT &)
BEedebLicZ biX, FOBERTHETES
THHH.

—7J5, BAIEORINEMmHE S L AL
7% Miz, phenoborbital < cortisone 3% -
7o, ZOWHEOLBEAT, MDD L MmEs
B s MEER T, AiE0E 2REAR
ML Sh, EEBE AT T2ERE
TER & LT % DEBERHEE ARSI T
RBHBLORPNZDTH 5.

ET, KERICBT 2E 4 ORIz TR
HLTH LS. £F adrenalin TH B, =D
BALEI X - T, BRI 1RFHE T3 Tic
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FALEREO KK 3MEDI0% BTN END. 20
Bh, BRILELEXZ1IEEBE2 Y~ 235
WNEHED0TH - T, ZHEEETY 3
H12 adrenalin HHZ B 27 - 2B ES OFRM M
WO MFHEME G EFERE, AR boTh -
7z. 22T, ZOBERNIEOVSL LB LWL
1%, adrenalin WIMFERH % X x 3 EEH 2 O
LODRIETHBEEZBILELTES, 2k
23, BREEIEZOLOE D D0/
#2 % ¢, adrenalin BAUFERBREEIT - O
WA b8 E 52, ZoMBFokx
HEMCHER LY B LELONAEVZ & L 7
V. ZOXHIREBROAEFVEFESRDE LT B
&, ZOBENMEORIL, FESHEL LD
PEOBE L —EORRERRT AL OB
A5, Lz < adrenalin iz X 2IEHRMEE DM
M, T LCHE» S OBEOCHBICL B LD
ThHHH, ZOGAEBENICIEBSITEL TS
E, TOELERHREF—SHHEE L VEIRS
N3 ThH 5. ACTH#EH| T, adrenalin
BEH LB E L H. Tk, ACTH &
FEEHC B8 B85 % hormon T, %DM
VERT O FEIRARRE, BEHAEY B, HREOMmO
M COBEREE 2D 5 b0 L ESh T
5. ZOBAREBERCERRENIFET, 6L
TRTOMTOEEERELHET 2B TY
LeMCEIESh s b0 LiBBEh, MTEE
AP TOBEEN~OBEH b L 3BTRS
LEZDDET, BRMEORIUCIXT 5ED
REEIMADIL D TH 3.

T, WETOREENIILIEE O b O ORI
T RARBTROBENEER D 5 L R~NEER
BNZ b B PN IR 0 R B D WR I I %5 L T,
OB REORFNERSATHS H 2 L
RiEOOhEe. FBEEKICHT S B K ZER
I, BEARESAFCHER T2 2 LD Z oT
FREBEREEESEL LV IHIERTHEER T
HBY. LCORBLFETSIOTHS. FL
TZ DX S s RAEIL, metallo chlorophyllin <
TEALERSE, BI O v A VEBOBRERICR
WC, FEFEICZ OREERNIER X UK ORI AR

TehED, E72720 X5 nRHCLTEET S
FECLE-TEEXEND. Z03EOLEY
B, BEE~OBEMEEIC X - THELE
MELD 5. Thidszs <, FHEECysL
BLVEEREZ, TOMELYRLICERTH
55, Rz Zh b oy EE, B
EZRFAME A LI L EBEERL, 0N
BrlrdTesdb0tBbhs. 2hit,
metallo chlorophyllin 4 PuiE{viRF=EL, # LT
TrTA VR, MROBENEZENE LY
DO THB. Lk 5T, BRILED S ZER
FICRIR S NBI B Sk, e L TR
BMOBEHEREHET 20 cFEE LA LD
DEHT, febxiE, BROEOWY (EEHED
ERRIC BT BRIREM) 1 X B AEKOBISHEE
DIETES, B LEHEOEEERIC LS
RIS OFEHE B, REDLHRBIIETE
VMR BB L L TREALE S X0
DOMBE L TEORREZT 30 THS Y.
ZRIC%t LT, phenobarbital } () cortisone
W EAMIEEORIR R RER L, Wic, BRI
BENCBITT2REEHBRE L. Z0OH
Fix, MIBOMBEHEE L IMET2EREL - T
BY, BELL, b oBREIPRICHT 2
FEENREE & L b, REEBICBT 38D
HEELIHI L2 b0 eABBIRDS. Ld -
T, o oRHEGIshsZLTHSH
L, E7, FMHER T OB S EH I &
NBIoH I MUFEBI BRI AR Y 2728, BRI
FEORID 2B &N 20 THS 5. X LA
T Pns bFERSEGES Lz LT
b, ZREREER TZI ALY, BRIC
BATO LR hazbicns 0o Ttb 5
5.3 G ERA»OBBRICRIIR S N mE D,
KR TZT AR CEDBEOBNICRES &
VHOVHITERREBITLOLEMRINS.
2 UL BRTLE I X 2 RN & <
CIEERIL DZhFRIL, FHSEEROBEIHEEE S
WY B AETROE L LEWE Th B0 ¥
DLV R, BIUEBMIROBRENE, &
Y BREICIBENR I L Tl A EERE L
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PPERIMEERNATH2DOTH 2.
VIi. #EFemE

MEEEZ O OWBEIRICEA Sz igikix, %
DREHBR TOHRNICEH SNHEI VL,
P CEETHLI RN TS, L
TEL, RERENZEREOE RS —&
DEMERELI VLR THEedic, MEER
bhohh, BARLOBESTOERAEZLED,
INEBL THEIZENCRRERZ D L —
BZEELLNATV3L5Ths. LirL, B
BESTR, ThIV bEbicRE By OR
F95, MELFHLBIEREOSL T, LAbELS
EHER b - CHEBENMIEEEBL, WIS
NTLELiE, LH5TVEXOEHRLLT
Zz b\, ZOECOVTEHETE X O
&, REY O 5 REORER I MR EE 2
BRTARERZLL, EEERRNOEOBEE S
Fik, ML CHEBEEETEOY v N ik Xk 5
T, EHETHKCEINLA2EROHZZ L %
iz Liz.

EENZORILTL Y BITFKSB I UEE
DRLFZZONEVILhbTLEL BN MR,
L2 LEE EALIZ 0 2 EEF 0 RIE, 3 B
P#EDEVLALF LRV, bD Vi, BHER%
TE (FAEERCBT3) 3, RIGEEDR
ELTBLARVEMLTH I bahn R, B
WICEA Sz &% O b O O L7 0 RIHK
HEDS, BUR THEBEAGIOKFAOBE L EERLT
50T, PRECEEL-RELLNDI DI T
5. Iz 10cc/kg OEMICE - T, 18
BRMEXBOLTEY, FRICHEEMOEKLZ
LoEBbIc, ML < IcHEMOBERMEX
EHrizy, dlehb, HETEEENE L R
BMERAEER T B L b EDbNS. bb B A,
Z OWE O MEERIN OREBICIE, Zh6OMmiT
TR AR BENE L CHET NS ER
DERDD. KiE, BFRMLKEEEACEAL
TEHAERVCEFRMLE & RO REMNEK 2 ER
WIZEA LTS E O R UK S ORIIE, 1
R E30%, 3WEMIET0%, 5 KR E90%HRi%

DEE TR ENEH, BREMEZITbiE VT
BAMBEEALEEORINT, K{91/3ic
MElEhs, Z0HREZ, Seo0BEOHF
RHATA. 0Lk, BFREMMIEOBEANE
ARICRBEROLBESBDLL, LK -T,
BASPBESh D HIC, BERIOIKEOBBIE
i, ETT 52, ZoBEMED EEFL K
TT20T (&T, WMANTEEA LK ORI
BLTHELVEEOBEOFRENCREY
ZLLEED T\ 3) IR TR IR
PIIBRBR~BITT 50, BAME I X

SHBRBI bR VEL, BRNLKEIESC
RSN CEVHIELZF TS, LHVLD
X, BROLEOEMT, &5 EAmEEL LL
REEOTEHE L REE LD S5 THA I L,
I o OBEERRFEDL, BAMLKDL LZZEO
P b 3R/EERFORNCERYICEET 20
THEEVHEVIEZFTh 5.

HTBIVCBRZZ R >V TRERZ
nm\v, BE10RME, b b Starling OFH O K
b o T L CRIEEN IR ORISR & FEo 0
A2 enTET, B20RM, SEVARK
B 2 ISR OREMFAIOMES L 5 EA
EEEhhE bR VEFEL TS,

RBIEE, IMEZOMOBERK X - T, FE
g7 L Z XA S L m e b 4
BMEZ DL DI I BEZAD, EHIZER
ME®, stress JREBIZEBPN TV BT T, T
BAPREED L HREOELENLERD 5T
LIZRBEAD. ELT, ERFEH LZBEAML
BEDOLDEOEDDMBREEZEL BT L LR
BOTH T, EEORFHITABAEELE
BlRANS & &, WhHIXBENILEERZ DS 0
DS, MR X ORI FIE D L i ERERE
5%%35L1LTYh, DEPLAREETIEI R
LREENSIDITHS.

TR TEREENH] L, phenobarbital #5.45] &
2, HELPCBEANLERNOEELRL,
Thi 3SRHBIA (=) ORINEERL,
BRMOFEORNEITEAELOTH S, FEE
T aL, —BRCHBL) OBEOFREZD
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HEDPRTH P, #FOERIE, BERPE
& LTORMOREEOMIC, I OERFEH
EMHRD Y, B2b REEROBENEZT
flELwsZ e, KEBEKELOLOLE
ZbN5. ThiE, RERBOEEEIIE s
NTws e, BAXLYRIRENTEZ, BUR
RIZRLAETNERELEVHLTHS.

VO E R S 7 PR EE 451> phenobarbital #¥5.
Flcix, SKMBICA (—) DmERRERT
2, 1RMBIZA (—) OmEZRL, 208
KEIWCE (+) OBRIRERTEMAT, KA
RO R CRIB A D 5. 20, KHNE
FECEIBNE, RERILEE O = < WIE oW B
FERbBHLELOND. Z OFE O MERIEE
MEEEIL, B2 {REIBEBEDS bTL, Xk
PIEARRE & BRGR O & % BEE »° M5 O IR I IC
BERREERTOTHSS. Z0X5hEL
FEXET 5L 0z, adrenalin 5 OFEEMN
HY, ZoOHE 1EEE O mEERINERIZ0%,
DEVEMBEORAE DKM IEILREDTH 5

7. adrenaline BNFFOELEE L CHBLES

BNt Lo sz LixASTH 52, BNMLE,
CHIZEN IR ORES b, B2 5 ik
FIRIC X » CRBIRWICHBERE LD 2D ThH 3.
ST, MTEARHA T, 5ERichk -
T (=) A0mERINEZRL, £72 ACTH #
H4]Cid adrenaline & Az 1 MR & ¥ 90% %
Bz 5RINERY B, bbAAZ 0BEEF,
FEAN RS DRIk 2 B T EAEEEO S %
MEILLOBBZLDTHE., LTI ERE
BiC 2 OWE OIERRFEEL THED.
BATEER, & ICaEr, FERHCEER
HEEL - TRY, FoMHES, FEROR
B, TUTRBERTOBERZET &N T
Va. LB ST, MTEARERCE, 2h
LT RTOMERLRLbNE DT T, b
FEOZ OERTIX, REGEMORE Y & B8
B, BEREEZ L OO THS.. ZOWRETH
ROBEOERNEAZRB IR ST T, Z0Es
CRWTE, L5ALDHHN BRI
EBMESNBETHLI L, ¥z, RNMECE

RbBZhabhThBIE Y. L, E
R T OREHEEBIET, ZhboEBshiz
W, BRERSIZDTHA 55, FHLL
i stress EOBHAEBER O D ICBE» H11E
S EHH SN, EEERNCBITHRE bR
BZLICEMTIONBZLOLEMENS.

%72 ACTH i3, ZhEHO L2V L 200
EBEBERO Y b, & BRI 28
FHEEEERC L - T, HBOBENERES
HELUE, BRAOCELRRELDZ0THAS
5. ZOFZFE, MEOBRERRAZIHEL,
BB T MEIT 5 cortisone 23, EAIMEEOWR
Rz LT, BORNEERTZ L pb—EX
BEhsbolBbhs.

% Of, Fe chlorophyllin eputg{ls, 7
v A R EY, T LN RN &Rt o
THBH, hdbFviFnd, MEOBRENE
ERETELDZOTDH -7, bbBAL, ZhH
DEEFITE 5 T, EEROBEIEEES—BMEIc &
IehobNBZ LREETER . Liths
T, AEOWREER X OV OBEISRE S M4 T
BB LREHEL L, F IR T
7o & B AREBIZ 3 THERR PN M 13 &G 1T R
EhsbntEESHS.

VI % E]

EEL,KREAC, BENCEA LI,
& I MPER X 0K B OBRICKREEIC o\ TH]
BL, ROBELEBRL.

1. @EEELBHF OBEERNICEA L BRE
M O mFERS X OKSER, wihb 1R
237\ 1L30%, 3 W65/ 170%, 5ERT
8572\  LOO%RBIBIRINE B & L kb,

2. RAFMKEEEAICEALLEA I,
ZOMmMPER I UASREL S, BRMLEEARD
1/3 LFicHdlsh 3. AL, 204, BA
MEELFABEORLEI /LY &, bb@Ees
ALER] L FER RS E LR,

3. LR EHYE L, toRINE ks
&y, KRB LI OETFMOMBICIIE L VWERE
v, B LT 3R X OV 5 B
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O 5B X VUK ORI A REEICHFE S 5.
4. FHEISM, & CBR TN, MT
TRRH, BB, B X ORRNIEHEINF
RV TE, R mERINELEA (-) b
Ba. ZiEL, ThHDERFhOEARTYH,
ARATTITE, EHELES X D Er RS
HEREORERL TV 5.

5. (REE TEMEAF <X, 3 E o mEER
A (=) kY, SEEEBEEOE (+) O
WL %~ Lie.

6. MTEAKEA TR, 1EBHEXY 5K
Blichic» TA (=) DMERREZRLZNIE
FRERHICIREE L R I D - T2

7. BIERHG L, KANTEREEIETF & O
T UK OURINERICIE, 1EE A EERE L,

T vFhb 1EER X O3 EREICA ()

%, SEFEMEICIIIE (+) BIRLIZ.

8. BHEOLFEPEEZREL TR LIE
5T, BERNIEER X Ok ORI A AT 21k
+ % h % IBF L 4E, phenobarbital & corti-
sone ¥ E-FIDAE, T TLlER X Ok Ok
IR L 7.

9. adrenalin X ACTH ofHiz X »
TR, 1EEE, ¥ CRELEROX
W3 D% B To. RSERE, wThd
1B, b oRErHETk.

10. metallo chlorophyllin, H¥{LERFE, B
IO T e A VR EoREL, 1RHEOM
BRI 2 [EREC T h . $2E0O%RE
ORIV LB R L 0 2B E AR T

11. phenobarbitali®, fEE THEEL & Rl 3
BRI B o MR % & (—) & L, E7zcortisone
v, 3 BRI X OS5 BRI O MERIRE A (—)
Ll ZRHDOBRE, KR, Al
MILEBEF L FRTD 7.

12. Zh b OB o EKEFRERICE X
%% 2. 512, phenobarbital & cortisone i
2ERIMEILCY, ez BEE L.

13. ZHHDELDEENE®RTHLIAD
Lo, BENLEE < CiEoRIUIE, $
SR - B AR, BT BARIERPERE

L EEmcEEL, Tkt bihd
OREEME D L 3 RREEE S RETh I L
FRHRLLTCRIADbRELOTHY, IVE
BN, EROBBRROBANE XV
WETRTAGOARNICE - T, —BERETL
TEBCENMEE R SRS ED & v e iF
. 1B, BERIEAKSEEED 20
5¥, EREEAENEREERLAP S

T D, IR R A B INETT
—H I OMIEE L HERCH LTR IR B #
T5 LT, REEEFRES = REE L bOCHTH
— BB OERE, R, £ UTBx OB ekt
LTSS 5 RETH S

3 B

1) Pagenstecher, Z2 TR X Y 514

2) Riedel (1902) Arch. Kl. Chir. 6§, 146

3) Zahn, n. Walker (1914) Bioch. Zsch. 58, 130

4) RELE=HE (1950) Bx&/MEHR MEFEFRER
EE I

5Y IR 5 RERRPNIMIE OB (M L ARRE)

6) BEZE—HB (1935) A EAIHE (A O 7K 7 B E Bk
R 20

7) HHEELT : REHEINC X pEKRIEEEE FElU
B

8) BiTE 5% (1950) FFigOME B¥0BME 3£
SRR KK )

9) R T — « WA - B F # - JNEESH; Chloro-
phyll FHEAOMBARBFICE LT THE (R
180) MEEMERCET 5HE

10) R FA— » &S « B F  # - AR (1952)
Chlorophyll FFEADMEHBRA T RIETHE
SelAne (3% micptasiR HEEKX
312 () 115

1) FF T — « AL - 5T 0« EER - AR
S (1952) RERRA v i B B BF9E (58 1 18) —
RGBT a % REEAE 12, ) 115

12) FEFo— « 7L 2B F # nEsiE -7
FEF (1954) JERRAIIGH Mg B+ 2 Bk BE28)
BT A S HREEARE 12 ) 124

13) g F— « AT 3 (1957) JERRA MR B AFE 0%
T A M T EAREROEE EFELEYNFE
42, (5) 176

14) ZFFf— - BEER -ARIES- EE & (1957)
Metallo Chlorophyllin OERFAEBFAIIER &
=K 6, 1959

15) #x F#— » F)II¥SIE ; Metallo Chlorophyllin o Ifil
WEERNEC S 2 58 wEFRERF

16) ZR T &k— « fit 3 4 ; Metallo Chlorophyllin D1
W5 L5 2, 3 O wReR 51, (10) M
o
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1) BIRFE#E (1960. 1) Electroshock (E. S) o.Ld%ic
X3 A BEORKC T B AEENME BAE
Kik 27, 189

2) = HF2EHE (1960. 1) MEPSREEAR X 5 LT
EOWIE AAREKXREE 27, 201

3) JmEF—55 (1960. 3) KIALER O EBRIBIE H&
REBEES¥EE 2, 1-6

4) FERE (1960. 3) £HFHECOWT EEOH
% 32, 634-636

5) BIFFI5HE (1960. 4) Electroshock & .0 Y X4 H
AAEMEE 22, 258

6) HAILE (1960. 4) EEAMOM - MBOBE HAE

AR 22, 258

7) BURFHE (1960. 4) Electroshock (E. S) 0. OE¥0C
T HHEBORKE BAEKREE 27, 595-599

8) KEIEYA (1960. 4) B Bk o it EA BN B3 5 3
7 (B 13R) HHRBORRE L O—BEEITOW
T AIRISER 5 25-49
(3 2 9R) Wil oMmELE L Foksr HRBE
# 5§, 50-94

9) ARE=4h, (1960.5) =95 Ringer-Lock Gk Tkl
L= KRG OB 5098 BAkigE 22,
327-344

10) FHEFIT- (1960. 5) B ¥ 45 D # il Btk B+ % Bt
HAEMEE 22, 345-365

11) FEREInEE  #7 (1960. 5) Pace-maker potential
CoT B4R 22, 383

12) FERRE - Il 8 - HRPEAR (1960. 5) #w DA EH
DIFENE I DOWT BARAEMEE 22, 383 .

13) PR (1960. 5) A EMERE (Fraf) BA4LME
22, 386

14) #2AIEE (1960.5) EEW.OHEI OB BAREX
£k 27, 688-694

15) ZHAT 25k (1960. 6) KIARE I 2 KERVPIFR
AAEKZE 27, 1054-1059

16) &1 1% (1960. 7) EREIESEIC AT % QRS B
BROTHEOF I >WT BAEEE 22, 578-584

17) z:m+zz (1960.7) MmN O LBROEE BAR

ik 22, 585-593

18) 7'$LLH“_§ (1960. 8) 77 v:uﬁ@%L (82%) H
A FEEE 22, 662
9) FIZIREE I 17 (1960. 8) Pace-maker potential
oWT (3) AAAEREGE 22, 707

20) R+ =4 -G FEESE 90 B (1960. 10) KEX
FHELEN (8 1#) BAEKEE 27, 1912-1916

21) B5EF  E (1960.11) AFEEA L LCoMgkg (1)5
EEE T BEH LS4 D R-Joop 0Z{L BK
L 29, 1074-1086

22) KK 2 (1960. 12) DENORE OFE AL
2k 22, 1174-1179

23) FEREHE (1960. 12) BHEH O BEEEICOWT (1)
HALHEE 22, 1180-1188

BARERIASE 2 EBFHE
D) BHEZ— -2 # 5 %1959 ERED
BAEE) & i & OB BALETEEE 22, 259
2) BERZR I « WHEIEE (1960.2) EigH o Apical
dendrite DEXAIEFAMWWE B A4S 22, 397
3) BEHZE—ER » A3 SE (1960.4) Apical dendrite
 DBRABZNOWE BA®EE 22 715
4) FiE TR (1960. 4) v % 7 = VEREMREFIC ST 5
TRMERES ARATHEEE 22, 750
5) Isao Takahashi (1960) Impulse conduction trhough
spinal ganglion. Electrical Activity of Single cells.
p- 159-179
6) =iE B (1960) BE R R A OBE L oW T (B
Ak g b & L) SMEEIIA MR
WEHEE (BEEROEER p 434
ERERARE 1 £BFEE
1) H. Takahashi, A. Nagashima, B. Arai (1960.2)
Effect of y-aminobutyric acid (GABA) on strychni-
zation of the mammalian cerebral cortex. Jap. J.
Physiol. 10, 106
2) FETHTLLZ (1960. 4) 7 L & VEREER D& FHEEEER
g B ERTERFBSICoWT B M
RS T O FE K HE S T 5 2 5 [ AR AR
B EAEmE 22 211
3) FEEII52 (1960. 4) ¥ v & YRR D& B MR ER
R 5 REMTRRFEETIC >\ T (B2 8) "
B R OVEGREERE DS 3 RN H AERREE 22, 223
4) FIEETF (1960. 4) FEEBEDOF L2 T 7 4 —1T
DOWT (1) BEMEOFLrE27 57 4— H
A JEE 22, 237
5) THEIETF (1960.5) HBEEDF LT/ F7 4 — 1T
DT (F2H) LHEEDF L2277 4~ B
ARAEEE 22, 283
6) H. Takahashi, T. Murai, T. Sasaki (1960. 6) Some
chemical aspects of plateau formation in the action
current of the myelinated nerve fibre. Jap. J. Phy-
siol. 10, 280
7) THEIET (1960. 6) BEEED TN TS T 7 41—
SWT (E3H) TLvAF—HEBROFLES S
74— BARAMEE 22, 403
8) #5458 (1960. 6) i % EE & 3% FRIEE chlor-
promazine. ¥ 7 VIZXT %5 GABA DOEHIEHIC
BT BAAREER 22, 504
9) BB #k (1960.7) KEMEEFLBMCHTSD -
aminobutyric acid (GABA) OfEf HAR4EZE
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22, 605

10) #3235 (1960. 9) BHLFI R OBAITRE X 5 158
B/LO platean YR B B% 5 2 2R TIELL
T AAEFEE 22, 827

11) KK 3 - NEFIE - BB (1960. 9) R DR

WA C T BRI (A v sk y) OIE

ROURED THBEM @it T REERGE 18
1763-1766

12) ki A - BB Z - INEFIR (1960. 9) FrE DR
VTR B BRI (B v 2k v DAKREIR)
D TERRIEE Rt T BREXE 18, 1767-
1777
3) KU - VBRI < BEEMEZ (1960.9) DREIR
CRESTED) © MESEEH RO RSEE Of
EbELhiE s NREFR OABEFNER
it T RRERGE 18, 1779-1783 .

14) /AR (1960. 9) FEE W HE S WHERR () © TP
e RO IEEAEE) oFEfeitnT ERE
K3k 18, 1553-1560

15) BigiE 2 (1960. 10) & FEH B HE % B O FMEE
DEEENROTREMF BB T REEREE 18,
(Fas ) 1961-1972

16) Kffh G - BIREL - TR (1960.10) #FHH
E&B&H’:}»Hb#ﬁhﬁﬂl, e (B OMERR L

BREMR B OWT ——(FARmE OB E AT

ﬁEH’% RECBET5 FREBEE1T, 708~
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1) SEHHER (1960. 1) DB OB EERDIEE R &
ORI 5 Na 1 4 VIEHR BXEFE 18
244

2) BEEEE > (1960. 1) DEORG HEROEBHEME
FoBECT 5 Al 1 4+ VIER BREEE 19
255

3) PR & — (1960. 1) DR OB GEROEEER &
FOEBRT KA + VIERORE HAKREF
5% 19, 268

4) [ 28 (1960. 2) LE M OEEVENL, B, 5E
HET bW EREE TS Co 1+ VIEA H
KEFEE 19, 438

5) A 15 (1960. 2) LEM OIEEVEL, HE, &
WE N SO ERFECHTAMns 4 VIEH H
KREZEE 19, 49

6) T EIEE (1960. 6) .8 pace maker 35X U

DEBEMT 5 EDTA O HKREXE
18, 1675

7) Pili%E— (1960. 7) LEgME 0BT & D BAL L TEE)
BROFRERTCOWTOWE HREFE 15
2155

8) I T—(1960. 7) LEHOEEEL, £ Ol
J:U)%ﬁn@?{é@bkjﬁ“% Procain OEH BKRE
2Ek 19, 2217

(9) FiIAIK (1960. 7) LT DIEBIE M & % DRI
3% CsCl offffl HKREZGE 19, 2228

10) RIz#E= (1960. 12) LEHM OEEENL, £ ORE,

(EERER L OERERCHTS Rb 4+ vofE
B BREZFE 19, 4168

AAXZEFNE 2 £BFHE

1) FHEEE (1960. 1) & H AR S LT HERFH
SEE R OTERICOWT HAREGE 19, 268

2) MU= EE (1960. 1) FRLIEHENC X 5EH (B TH)
FFo CrP20,; niEfuc>wT BXREE 19, 319

3) BEF#E (1960.3) FkiRo I8 R#hck JiET
2-3 FIPREFHIOE BT o\T BREE 18,650

4) Masatoshi, Tanaka (1960. 3) Studies on the Migra-
tion Velocity and Phagocytic Function of Leuco-
cytes of Rats (1 st Report) On the Effects of '3
Nihon Univ. Jour. Med. 2, 107
5) BIFE P (1960. 4) EERMPYA MF RO MK L&
FT2-3D s v B BA|D Co% &I Cof
DIFficoWT BAERE 19, 1050

6) =8 .k (1960. 5) E!EEL@EWM%O 18 AREH s X
BT 2-3 B R oEE >\ T BREE 19
1248

7) LW 3E T (1960. 5) BF.UHEFR R & 5 E8 (5 8 4)
BREMBRA A\ FEER R B RESE 19, 1488

8) JEBE — (1960. 7) BATRIRAN X 2B o HpRif
S BT 5 H9e (85 1#) DNA s Xig
T rigs L OPRETOER BXRESE 19, 2425

9) 2FHE (1960. 9) st T O EMENFREET S
W (BF104R) EHOREMIED Mitosis 12ds X
EHEAR BREEE 19, 2974

10) Bs#d3EiE (1960. 10) FHAEMIDIC I X i¥3 Co®

$HENBEORE HAE 19, 3185
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