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Sa—V—7 v FEREY ¥ ¥ (25~35ke) %
RV, BENETE O FLOR DR EM & 184
BYICHEAZ 3 SARILA L oo BERIRE & B v e i
EXHE 21T » TFOMP corticosterone &
BIFESREBL R L ETREBLFH . EXH
Bix 100Hz, #55 0.1 ms o—HMERKRER

T, EEG CHRERFRRELT AL E
e TL5~20VOEBELED, SHESE,

5FMEIRE 1 IR LT o e, IR
1%, IfiiH corticosterone » HPNEEIEZEE LT
ZOEEDDICITEEP S 188 & B A 2.
corticosterone EE D7 H O Mg 5ml X, x b
VAEREZRI S VX EREPPZTOREBT
DEERIC X » TRILL, % & Wizl o
corticosterone % Zenker & Bernstein 5
B TRE L. £72, BIBREOEEGREGE
RET 2 e i HEERICEIE 2 BRL, Z0
FET R — M BIF 5 “C-1-FiR o corticoste-

rone 3 X 17-hydroxycorticosterone (17-OH-
CS) ~DE Y ABRERE LD, Pl E
D JRE & hie “C-1-FrR 0 BIRE R E R v &
VDY ABZRE, i ACTH BEo#EE &
B CEENZBERED VD, TEEACRITS
ACTH &5, mloEEE22b 0 LEbR
3.
L % s HAMERCE v THERA CA
~CA,) B L UHRE 2R L 254, “C-1-
R ORI RBE & NVE ~DOR VAR corti-
costeone 43| Ti%26%, 17-OHCS 4y ¢15%

OB O b h, [MF corticosterone &

50~80% L5 Lic. —H iR BAR» b S
Bz T OREE, corticosterone 43ETHI
10% o “C-1-BHROI Y AHEMER L 7o 2%
17-OHCS 4 iz 8% 5 2 §, i corti-
costerone §1320~30% DV EERE Liz. L
TeRo THRITEREB TR, BHEAKRL VH#
ERBERE I 21T TOMAL ZBR Tk, ORI
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itk ->T ACTH HHicBESHREB LIET T
LR olk.

b 0PI USRI RIS 5% B
-4, corticosterone 33 X% 17-OHCS ~
O HMC-1-FEIR DB Y 1A H 133 HRIC Hori 45 & 40~
50%, 20~25%M¥EENMERS, M corticoste-
Tone BEED 30~40% EF Liz. WHAIE XU
HIEERIHIEIC X - CRIBAEERESE corti-
-costerone 4yTH G609, 17-OHCS 43yH #7520
OIS ¥ 23 corticosterone % 25~57%
PH &R, Licho TRIMZIEIE £ AR
ZIRE L LicBaiciiseh e Lt ACTH i
E U TRERNBEEE LD, BIRERIZER
B bz, REERRC R 5 EAHE L
A corticostene E~DREDOFEHEIRSL,
e 3% ARSI RRRE SREF & Rk,
b OO BRAIB S KRS, #2 TAF
P MErOREBER X IE LT, corticoste-

rone DRFICEWIMEES Nich, BB VI
corticosterone DML ES IR & &
ZBhBH, TORCOCTIRE bR EM
Zve (£2).

2. Z Do KMDER 5 VBEBADEIHR
E, PREOHIE “C-1-FRROBIE &€ VX
— P ~OHYIA & % corticosterone 4y[E, 17-
OHCS 43 & b1z 15~1T%HP & ¥ 7e. —F
FURIE B X BRHBIC X » T “C-1-EHRD
corticosterone 33 L (8 17-OHCS ~DHL Y iAH
B4 4 140%, 35%(EESE, M corticoste
rone JEFEIX32~809% DMz LT ACTH
et LRSI 7R Lic. iR &
Uz O FDOR AR, ST, sHAE ORE
<, “C-1-Fifi D corticosterone L8 17-
OHCS ~DH Y A H 134 430% DERER L,
fiLH corticosterone JEFE 4, 50~709% DI & H
oo PAE, TEEL ZOREOHE, EHICH

£2. BBERIDL UC-L-EBORTRrA FADL Y T HiThHd BRHEHBALEOEIRM O
B
Wom B % ® ¥ pleasm sropge SEREED
" * Afgd R v Kiokik
SEA #EB SEA SHEB WA 7EB FEA 5EB
8‘ % Cornu Ammonis 133 117 63 70 94 89 142 130
Blf Fascia Dentata 119 114 74 81 95 93
¢ § Alveus-Pyramidal Cell Layer 110 101 59 62 91 89
%  Medial Nucleus 142 126 113 117 93 92 149 135
g= Lateral Nucleus 15¢ 120 105 106 92 90
<8 Medial and Lateral Basal Nuclei 159 122 103 108 92 86 140 123
@ Medial Preoptic Area 148 131 112 119 96 96
g Lateral Preoptic Area 88 87 52 57 150 121
= Anterior Hypothalamic Area 142 126 60 56 97 96
& Arcuate Nucleus~Median Eminence 150 130 114 108 151 126 146 126
8 Ventro-Medial Hypothalamus 175 138 122 120 92 104
> Dorso-Medial Hypothalamus 149 138 65 75
T Posterior Hypothalamic Area 139 130
& § Pyriform Cortex 139 136
~2 & Anterior Cingulate Gylus 83 83
5.9 Entorhinal Cortex 88 85 110 115
'“:—g Septum 71 66 107 114
%:% Diagonal Band 74 75
8.8 Nucleus Accambence 91 90

SHEARB X ORBIXFNF corticosterone ¥ X 17-OHCS X vy, BIHAETR— I
BFBEYUATFEA FAD YC-1-BHEO & ) 2 AR T 2 ESECRT.
* dE 2 b VAGBREIMEEOHIEEE control & L THMBOBEIEECHT IESRERT.
w2 | |ERSEATT 6 B OBIEE% control & L CHIgEOBIEEIHTAELERERT.
sk g 7 [ EX4E AT 6 BRI H OBIEER control & L THIEBEDEIEE N THEFRERT.
sk g BB AR 1 B 5 OBEIE{E%R control ¥ LTSS ORIEECHTAEIRERT.
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R, #REL E ORI RICEE LB K
HEF P ACTH [ihoMilliErE 352 Lo
HAbr Lok (F2).

3. RIRTHS ; SR T, BES, haRis, %
B, EME b R TOWMRTEE-BIERD
WEEIZ(BEL D 5. Thbb, BKTHNED
HlE ¢k “C-1-FER o corticosterone ~ D Hy Y
AHH342%, 17-OHCS ~D 273269 L2 1L
{BHEE h, i corticosterone JEEE 3,31% 7
ERE R RERTHEBOZRES X CEF
PEREER L l#IC X » T corticosterone 43 w50
%, 17-OHCS 5E ©30% DR L L, 1
Hi corticosterone YEEFIX38%HENN S iz, PR
TR > 65 LW ACTH (ZELE %
BXIE LR ERNREET, #ic ko THC-
1-EFERDEL Y 5AZ % corticosterone, 17-OHCS
SETHLT5%, W0%RESE. MF corti-
costerone JEEFIZ $50~130% 0 FHE-BEBDH b
oo WAL, HERTHEE LB X - TR
BAERREE 2 30~400 S H7n. Licdio TR
IR COBSRIMIC X - Tk, BERTEHK
i3EWA L ACTH BHEEDREZRTZ L 2b
»oi (71% 2 ).

4. TIRHIE ; WEMTFOBLHBIC XV,
SR AT L MBI ERRTEF & Tk ACTH fg
Hicx LR 3 KEPRBD bhk. Thb

b, NAHRREIFORBIC X - CRIBIC BT 5

“C-1-BEFR D corticosterone ~DHE ¥ A Z 23
10~4895, 17-OHCS ~oF #i21~319% {3
&h, I corticosterone JEPEEFIZ15~389, A
Lic. —HAMUERME ORIB RIS £ A%
13%W/ &%, [ corticosterone JEEE %269
B s, ko THARENEE ACTH %
HIZB L CoRERMLcH Y, SMUREERIT
PRI Ch 5 L RIS hd (#2).
UL, ZERBICBY 5 BRAROBBES
FRBERS X UM corticosterone JEEE~ o> BLHE
b ACTH o5yl &R+ 50 & LTI,
RHE D RIS 3 Xk CFLIRE B S ORI
SREEMRAL L, PRHZRANEF, BUR TS
Foh, EMEEIE LT, FERRE, P

H, PR L2 0FEBOREE, Broca OxifA
HEE ORINIECRIC B 5 HEF & SMAIR SR AT
BrabFohnsZ L Bbd ok,

I. X FLRBEMNHICET DHAERELD
BRIBOBBTRERIVE VEGRF LM
th corticosterone EBECH T DRE

1 BEEER Vv AREOREESKER
L OV corticosterone JBEFIZ I8 LiFETHE
UToERROTHERL LT, 128 D I8k
Chic s 6 RO EEMIME BEEE 2 b v
& U XICAR LR R, WEEL Tl
Ht corticosterone JEEER X CRIBESHENE
BEMT. ToRER, CU-1-Fig ORIFK
BARNVE~DE Y IR, EEEAF LI
Rt & ek U< 285[ B iz 13 corticosterone
4318 C36%, 17-OHCS 4y ©24% DN, 5
WEMH B T 1345 4 62%, 38%, 6IFRHE ic 1k 52
%, 319%pPEMER L, % corticosterone
BE S 5T H ©88%, 6R¢[IE ©84% D HEin
BRI Lie. Lo CTBEEER b v X AT
ACTH M ZfRmsiyic#iin s €, 6 RfEIcE
> THHWERRIE TV B L Bbdo k.

2. BSEEER b v %1 [E B RERHC 1T
% [RPFEER AL O BRFIM ORI A AR X O
it corticosterone JEEEIC I8 XIF T (F2)

TOERT, BHFFE A MLV ZBRBERTOE
Ko ACTH BHZR & ik 5 2o icfT
bh, EFICBEEEE LY FFicB v TR
FERRARTL SRR E 205 6 BRIE (178 ~18kF)
O 1RERIC, TR 5 L REORIEZ 5
2 CE DR DI corticosterone JEEF R L
I TR ICBIE & MR, WTEA L CRE L7l
B corticosteroids A RREEFZRIEL T2 b L
AETOREEE O Fh & il Lz,

a. WigFk ; BEFRICRT 5 EEE O

B (CA-CA) B X UHRRE ORI EIE i
BIF % corticosteroids M AEARFIRESE L D
TR L, BEEER b VR ARE T ORI,
HE A% OREE 0LEAREL ik L T
corticosterone 43[H C#J309,, 17-OHCS 43 ¢
R25%OBHY LA L, BRER MV AARIC X
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HEEAEAROREERPLILT 2 RR &R Lic.
WBIR B -SRI B IC BB O Sl SLE L T
Wz AT IR 2325 B Ccorticosterone
ST C40~5095, 17-OHCS 4yH ©30~409% 0
W w I L. i corticosterone JEEEIXE
BEAREOIHI L EITLTRY, WHEITST
DEALDOFI T X - T 10~50% DA 2557 L
oo TRBOEENPD, HUEBELTHRET
1% ACTH iz UT{RERIEI< 28, = b
VARBRICR TR 2 OBBIYEL, R b
VAERIc L5 ACTH Bl &#miEl+3z 228
Borerolo, —F, BB o CEEE
ETOBIAMOBEL TR, W, 5
B X O, SMUEERZ L biczofiliic
X - CEIS £S5 ~15% DO\ {EHESI R
EBXIEL, EofiH corticosterone EEE 4]
B8 TFh A SBALHTn RooEMO fEI &
wllk. Lo T, B b U RAICX -
T ACTH BRI T s b Ty 3 0RE8
TiX, BEOTEL, &biczomibaiEn
SELIPREETHIE R o2 Y, TOHEE
¥, A MUVRIBES 1Bz, ACTH &
HESCEIESIIE LTy 2 L iR s E
5.

b, BERTH ; R THETZEER v
ZBEBTCHE LEER, A Mr2~OKRE
LCoACTHRHIES % & biciiR s ¥ 5 50%
Rz bk Thbb, YC-1-Hifg @ corticoste-
rone ~M & V3iAK & #5159, 17-OHCS ~n %
NEI00,EME %, [ corticosterone JEEE
EHI200 3N s B, —F, BRERICRWT
EEOREIC X - T, BEEEATR 6 KFHE
DOFEEESFREEL g L, corticosterone 4y
B ~13222%, 17-OHCS ZyHE~1220% D #nz
7L, IfiiH corticosterone JEEEIZ I\ T HHIEK
Bz ol 1802 oS/ b hie. Lichio-
T, B, BNURREER RN VRERE
KL bic ACTH SunEshic (BEREEI & T
T LRTREND. —F, BN, KT
ERBIER S X OVRIE, R ORIRIC X o TR
EHEY B X E LEokKL, AMVATFT

X, BYER N L AAT 6 RRE oRIBASREE
Z % U T corticosterone 4yIH T 40~509,
17-OHCS &l c25~45% NP &R L, = b

‘vxmxaACH{ﬁwﬁaémm#a:aﬁ

ol

c. WM ; WHIRSHE ORIME, B
B b v 6B E 0AARRE L B L TR
HEAFREER K15 & &, [ corticosterone
BELOREMOERIRD bhi. Ll
B, SMIBRAMEFIBRET ORI X » TF

LeilgisiRETR L, BIBRESY T v~ O
UC-1-EffR D L Y Z &% corticosterone Ay
40~602,, 17-OHCS 45l ¢40~500,/) &8
7o, FEB ORI AEAREEIER b v AATRE
BEL Y &51210~15%EMETH v, SMUERE
BB O L 0% Ly ACTH eSS R E 1y
3.
. R PLRAREBRBERICEHT DRAFEERM
DELFBORBTRERIVEVEGRB LT
e corticosterone EEF(CIId BEE
1 BEEER b v REREORIEESK
BB X (Nt corticosterone YEEEICR LIiETES
& .

Bk Uiz in& BEEE R b V2 & 7 HFERE
L<ERART 5L, B 1EEXREIRFERRK
B8, Imfcorticosteronel: & & ICFFHEERTIC D
WoF, BTREOBEICL > TREEL b
b LB TOBRED bk, &
ICHI 5 %RBREORED BB b Tiabb, B
BEELVIFE—DOX VA RRELTARNT
rrricky, AEfFakERE ACTH Kt v
BETOREEERE LA Ro TV AT LA
BEND. SbicA b v AARKISORET
DOEB AL ER S REL B L TR %
OWHETL, KEA b vAARHRICIZACTH
DEBRSWEOETZ LR LTV BT & BRR
Ehd. —F, BEL_VTOR M UVAKEA
WMOEEBrF~5 L, & 7EEBEFRERD
ACTH (Armour #!, Acthar) ¢ in vivo (1U/1
kg), in vitro (1 U) &5z X - TRIBE AR
250% DL EOHEMRERL, S IEFESRIE
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D 1409% MR ke L T, BIFo ACTH
Xt 5% Ly REEoEME RE TS, i
TOFEEILL > Thlid ACTH BoR/D S H#E
BEN5.

2. BIBEEA P VAREBRERITRT 5k
V=) R v AORIBAESRKIE B X O
corticosterone JEEEIT I3 I IF B4

B P VARKEARRICBT B0 R b v
ANDRIEEOFELRIT 5B TRV~ Y
vA2rvagExz, 0o ACTH e xiE

BEERI. k<Y (33%, 1ml) o
BT ESIEESREMIC R v TR s 45
MICRIB AR EED 160% D3N 3 X OF M
corticosterone B 1509, DI L, AC-
TH s U BRI L RBEODREZRL
Iz

BREEX v ARBEAMBYRICRVTE
TE BBt 2 BT e L, 4 RRRAR
\C BERARER & FIRRIC R, WTE LT ACTH jk
HA~DOE BRI Uiz iR, i corticosterone
BT ERETIC R U 1000 DL R ossinE, %7
BB AR S 7 5 H BEARE Oz hick
_KBOYDEEET LIe. LichioT, Bz
MV ARBEATRICE, {062 0METRH—X
FUAANDRIEE LT ACTH A%, HH»R
RSN TR LEBELRT, —Fhr<Y
YA BV RRH LT OGRS R S
T, Fizier bV ASNORIGEESIES R L
TceExbh3.

3. BEREEAR b VvAKERBR TR 5K
PREHRAL D BRURIH 0 BIE A A ARRER X Ul
corticosterone JEEEIC I X IETEHE (£2)

BEEEER P ARERBERCRD LR
—A b U ZA~DFEERBI 7 2HEFIC L B
PERNTEENTUTOEREZTE -2

a. BEEEEXMLAETABEEPICE
JHERAMOEE  FTHEREEREh 0K
#o 1R (L7TRE~18F) o, ER LR, %1
o] B BEfE RS & AR ORI 21T, 2 0ifg D
firf corticosterone JEEER X UNHIBGE TEZIC
BIEE, BB L THE L 72 B @ corticoids

EAFREERRELT, 2L RETEEER6
ROz R Lic. ZOBE, TES
BLORIBEOETORMLORBIZ L - T, Bl
BREANVE v ~D HC-1-BFROB DA % %
corticosterone 43[E[ T 5 ~109%, 17-OHCS 43E
THRL0%E > &7, Thbb, FTEHOE
FEZ b LR 6EEHE RIS EAREYEE 7 [E

H BGRB9S %ICB» T30, Z il
B s CiERiEoBREME S22 L itk
vz ACTH Bl#HA & biclsshs s
Loz, EizfiH corticosterone JEEE 1,
F BT TFH30~40% DWW &R Lic. Lic
PoTAMVARKBELTRESS L, BE
BIORYGE S —&L - T ACTH HHoHn
#EEH-TwaZ LARBRENS.

HRTEO SRR Z ACTH B A& Ko T
B BB LN, Thbb, HTHERE
B ORI & - T, BIRA AR & corticoste-
rone 431E 509, 17-OHCS 437E T252, #4in &
¥, A corticosterone JEEE 4, #9209 m &%
Rllc. ZOREPDL, 2 MVARKEREICE
% ACTH mHRSHRN, o iR R eEEs
T X BRR TEERSMHFIC L 5 2 & SRR
Shd. —F, BEEBICE 1 ERERER
wwEH T ACTH BHEEZE 2R LiciEpi
B 2 b v 2 KBRS ORI T REIZ £AR
BICEE 2 H52 4, M corticosterone JERE %
AW%BD &7z, £z, TRTEHET b2 0R
Wiz k- CRIBEEERICEEEE 2 5 > -
7o NIRRT OBRHBREERE v+
YADUCI-BERO L VAR EE R BT,
IA corticosterone JEEE % 30~409, & /> X ¥
fo. —HSMURRAIE SR X - CRIBRE
RIVE EARE corticosterone 43TE T509,
17-OHCS 7l ©209, 8N & %, ifirp corticoste-
rone JBEE % #9809 LA & ¥ 7. SMUERFIE O
ZoEH ACTH HSREIILHER I U8
1 EEFFIC D b iflER & 3 &K
LIcHEETH D 2 b VA RKERERIC X % ks
ko ACTH JHE#ERE 0— e R+ b0
THAH. O, FLRIELZEFIE L Y NHEIRT
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B0 T oML 7 ACTH JRHRHE
PR &R L, SMUEREIE & LI HTRESIC B 1
5D OEROBEEOFRESERINS.
b, BYEREE R b v A RERES OREIR
BlzRT 2ESHMORE ; TEIOREEE
BRE LB\ T, 8 HEIEHRET
DESHE E F—0 & cfiny, ZoACTH
WHBIREZRE Lic. ZofEE, BROWEEA
B X OERREN R X - T30~40% ORI A&
Aoy ER L, BikEorl, sMilE
JEE #% 1 corticosterone 43 T 40~509,, 17-
OHCS 43T 20~359% DEHALITEDR 2R
L. LichoT, THED & v b OFEE
X, A MUARBARRLVZEDL, BEERA
WL WESRCS VTR ERESERL2<H
o ACTH HREr AT 5 L bR L
Kotz
—FEETHETE LTR oLt T ok
EL & ke, ZoRBic X o TREIE~O
UC-1-HEER O EL Y A% % corticosterone 43| T
#1359, 17-OHCS 43H T2693& ¥, M
corticosterone AP % 1,2009% 2L |k LR &€ 7.
Fisbb, REFEHERLE AL ACTHS
WEENERBELTVBZ L RBO bbb T
HY, FoBscTE, RELTARKERS
2 b vRice LAERBRACRGBEEE X T
ACTH iz T Ev HBERIzE v T
REEASEZEL VR W Ik SRS H
5. 5, WERIE, SMORELICHE L TR
ZOWREEE Z, £V ELX YRR TE Otonic
BOWEBEZFRFH LTV LBREN5.
V. APLAREREICLZZ=2—AVE
Eupr[ok 2l
FREERCABROEHTCHAEEE LYY
FITBMMIC % = o — v VFEETES) (MUA) i
GRBHEELAL, THROBEEER v
2 EAR LT, MUA o LEBE LK.
FORER, HRYE»>FHE Lz MUA,
% 1[EHOBBATRIC X - T LEEUNIIES
LHDFED B AT Z OB VAUV R L
o, Tk Bk, BEARERETSZ

Lk v kEeHRbELRY, HITEHOER
BAMIC X - TAREIRO MUA 25A EE
fLixHbhEL K - 2. RBRE»POFHFELL
MUA iz Th, ¥E L FEROELIRBD 5
N, E1EEOAMIC L VIEE EFERH LR
2, 57 RARTNIER TR MUA 2Fh A EEER
HoNiLiroT.

HETcB T MUA ZETS L, BN
BT 1 BB OBREARH, S EROME
e TR AIEERL, THEERBATICI-T
ENE AT O LR & H ok, ARHIRICEY
TRALER—O VvV E R L. 2O
ACTH % %\ i3 ACH oBlEEIC k- TE
A7 MUADE TR Sh, A MR-
THEMT 2RV EYDT 4 — Ay I{E
oSBT AWM EL Bbhs. FR
B bHE L MUARRBC TS, H1EA L
VABRMIC X > CERERN, FTEBCE
o THah BRI L o 7o, TR TERRIE T,
NERRE BT, 5 1EHOBEART
%, MUA icfsh EBLEH BP0, FT
BEHEEY, oo MUAOBED 2, BiE
AR S e, SMUER T T, 51
EEAFLraick s MUAD EABE TEEIC
EAabhin b 0RBEINE.

—fic, REREARMICE->T, F1EBK
5t MUA o286 8 7 BB icid 5 A £ 7
bhizdiy, Ak vARE~OBLOMEm
Boohied, HFBTEHEOA IV AEE2 58
EARDICAL< ) Y ERKRTESRER X O
BETEHE D MUA X R+ 5 0n88s
, B b v PSR 5 RS
LT3 2 L35 bk,

ES & D

ek, vEEx ACTH ftiicB U CmkiRmaL
THHEELDLNTE . L LEBEOERS
bk, EERRRC BT 5 EEOBKHE
ACTH oEHRmBHMREL 7 L, #1EEE
Z2 P VvRAERREOERIZ, A M VRARICE S
ACTH i &8Hl+5 2 & BBgsh, £F
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DBPNTREC L > TR T 5L
FIaL v iBmET_EHREE2 2. COFEE
EbLERRE SN T EEET xR
FREER 2 FIRAT 5 &, Masons?), Poter5?,
BARS®DZHIIHALPICA PV AKET D
HliEcH v, Slusherd & DEBRIIFFET OB
MTHY, ZPVARETICBVCTE, &)
FEEOT ML A6 hE ORI, FE
DfF 572, 2 b UAARIC X 3ACTHHKH %
IHT DLV IOIBRCE—FKT5. &b,
Endroczid®66) ¢, 13 1814: & Bk < formalin, hista-
mine DEFIC L 52 b VARIBOBE LR
OBKBEAIHILETEZ L E2EL, ThEdo
T, ®EY» ACTH BliomlEs b oL
wLichs, R oMo TR BE Lic kT
DR TR, BT, Slusher™i3, = b1
AT ACTH fiHic B 53 2 whigiig s,
aNF a4 FEOBNEBIOREICEET 5%
BLRRDIZLERBLTRY, %z, £BK
BHOFES vy FEA MLV RRKR LAV &
—the stress-nonresponsive (SNR)period—(Aldolph
™), Eskine$®, Schapiro8h), Jailer8), ZE#fsME
DR D HEE 13 metopyrone » dexamethasone
RIS LRV, MBESERICLS 2 Lraizix
KL TRPRTvA FOBEMPRED b h 3
{Oppenheimer #8), McCarthy 58)) & v 5%
LEnb b, A URFHEA~OKRCES T 558
EHAED, EREHRBICRBTSAT v I
HEEL &< A—Th v & PGS h Ty
B, FANEDODL L LVBRCETIER»L L,
ZOZOOREBBOFENEEESh, Lt
2o T ACTH JBEgF 2R 5L, £
BEGERFCERL T b vEL&LRS
FERCBPNLERERD B EEL LY. &6
i, 1EEIRIY (Sai-Haldsz®) SEMIRE, HE
EE (Nicoll £80) A3 gonadotropin H & {E+
LVWIHEL, 2 MU RBEBRRICEIMEEOR
BOBEIEZ - T b, L\ 5 FEOEREE
RerffEErse, TRUNEBEERT S
aiC, EREMOREREBEARKIC T LR
WETHAH S,

INOLDOEEER L LT, BEIXREHRIC
BT, B2 VvF oA FOLMWHHE (basal
secretion) IC{EEREE L 52 5 25, AL R
BELVCIOIRBEOTHHICIEA PV A~OKIE
BB J 5 ACTH B (phasic secre-
tion) OFAEIL VW OHT—oDHEEZEL T v
BT ENHES B, KEHERHC B 1) % basal
secretion FEIIZH + 5 BEOE LXK, Kawa-
kami 1980 \z X AN OBEX, BIEAE
AR B &%, ¥E® EEG activity 13 AC-
TH ghiz X vifle s v IBBEIC I 5 T
FREFEND 5. i, R VRANORIGICRE
Wi, Knigge?) 2EROMAIZHEL T X
PR EAMLT LM corticoid D% FE
DIV OIEEMLHLT, ACTH jHi: v
SHHERIGICEREABAEEZ LTV &8
BHRE h 5. R TWERE, RO
S LTHEMEZED, AMv2 I bRE LT
ACTH i #R¥ieHEF T5 (Haldsz®) K
PHA T VASNDRISTR IZ BT BHEEKTEO
ACTH BHESZ X v ik VST 5 & &
z2bha. WEROBLAIME, WEOR—IL
LV RR TERE~OFREMIZFH RN
RERT I L (Kawakami®®), 2 b v 2 F O
TERIEN BB X » TR L Fiikic ACTH
BEIHSREFET 2L, EesbrBEE
ARRICIEE © MUA 0 ER3 X OBIEKS
FHFENET (Kawakami 589) 7z X 0HFEL
b, A PVRATTRERZL, BKTEH, bJT
bR TERTEF /2 £ OMHIEE 24 LT, B
RN T & 5 ACTH BRISWOIE %
Ao TWAHRREMRE Z b 5.

—%, RkEE, ERTHREICE YV CdER
2. ACTH MHRERIR 2R Lc s, B b
VAT O, BEicks ACTH HHiEshicE
Brzhrolc. ThiL, RBHEENEE 0L
EFRE X MV ARKIGRICZ OMEE RS ®
o, LEZBIVY, X FUAEREICE, X
P~ E LT ACTH MR,
RO REDRVEE LI EX 55 REY
TH 5 5. Smulekoff & Ganong®® X4 X iR
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TR O EIRE S EE A b VA~ OFER
RO RG2S 52 L 275 L, Mason™,
Knigge® 1, ¥4, v bR TRHED
WERA PRI X B corticoid DN
BIEESE DT L 2Rz,

P Eo#ER, X brxicxit s ACTH i
HEv I BETORBIEREWT, B rEE
BAEERA-TVBILERRLTYE, —
J7, FhENX, RBPkEZ X D BRE T~ 0 EER
BLEZ2bNBHREOMAEREL S Ty
FFIBCTHEER b v AT X - THYHE
EZT P o BA L ARECRISEAKED
e M corticosterone JEE D A-# R CTI
Y (Kawakami, unpublished data) x b L 2~
Bzt ACTH o #E#&EE b -
DEHRTHTH - T, RIBIIBER THMOE
B HicRA—F BT 52T 0RABZHA-
TvaeEZibhd. Lr LEIEOREERS
HEEPBEANERCERic—BEOKT :
AL, DgEEic ER U TERERED 5 ~ 6K
BRICEBICRPEEND, A Vv RARENH
i » ACTH BUHRIS T S 2> 0B ¢ &
LTwaE bEbhs.

%7z, EfELmL, BF & o O Rk
1%, EEG, multiple unit activity 6 X UK T
~DOHEREBEMERBEL LEER LBV T,
ACTH, corticoid izivEZMEERL (Kawa-
kami £87), coricosterone DHEIARIZ L - TH
B A EE Y 52 5 (Kawakami 59)
HEND, BEBRCOVCTORHRE A MY
ZEETOBENEEX, ACTH 4SWdHgcEE
TR EOE AL 5T, ACTH, cor-
ticoid, vasopressin, adrenalin, TSH 75 ¥ D{&#%
HRTFICEE 74— F v 7 0REEZ T I
DELERENhS.

B 5ic, KERo ACTH Sidaticis v
TiE, ¥R X ORI, RissREHREC
X5z ACTH = corticoid ~D D
Bo bl hs LixEr, A TE
B 52 575, OLLOR MU RICEE
EhicBicix 7 o e R L, Bk

ACTH o@#kklicmEs 5 —F, #Hik
Z OBFW 2R T &R 32 2 & TRk
Lo &, 2z, ELREHED, kAL
TAEERE L LT oW RESO AT VAR, &
EDBAN 2T BERE CATE LT kg
CEETHHPBEDRS.
ZDOMODERICEKT2HEEL LT R
B, PNRE PR, S8R, STAEERR A
e IcBI 5 ACTH SwziH+ sz &8
HLMNE ok, Zhbo—EOHME, &
kL HAERICT IRl VO R D EE
LTHIE S T & T 5. Clemente % Starman
Dk PR ZEBIEFR° Broca O xt AL & (KIHEE
FT 5 Lk a BERCHES = & 2 5, Dek
gano®2) X [E o e ALRE T, IREBE ST
TTVE ORRMEERS & 8 TP IEIERR A LT
HEAZRBIE LTV B E00, ThZhOM
BT BEHAKEOPHIZEEB L T 3. %
7, Hernandez-Péon% 3 =V {EEIEWE &
BARICEAT S LEBESFER SN ERP OH
RIE, IREEHES, ArERE, PNRRRRTE,
PR TEB IR & BRI 2 BB I
BRENEAET S LB LT 5. KR
% ACTH 2L oBfRizov T i3, En-
drocD R FfEEF X Y Broca OutAEEIChT-
BES ORI CEIBEAIRIMLE corticosteroid ¢
W BBd T 5. Slusher8Oyik encephale isolé
cat |23\ CHIRE, STAFEE ORI B &
FRifnE corticoid #FEREEHI L EHTS
2, TORBRZXLA, A FVAToOMEL L
THERTRETHH 5. Lieho CTHEFEP
DL T HHERY, BRFRBLIUCAMVARATES
wiESEE Lo Bbh s, B, HERE,
IRE#mE, FUREFICo v Tk, Ibayashitd,
OkinakafD), Kling%, Seteklein® & o, FRE,
BHEZES 2D, APV ARETLEREAS
FISERRS D, ZhbOMMLoREK X v E
g R P 17-OHCS 35 & CS#sARImH ACTH
NEHETE LV, L, RRERSWTO
HEOERLHEEZ S L X MLV RRERFICE
WO, R L I BRE NI L R E D
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BLORES L Z L BRRLTBY, 22T
b, A bV 2A~ORIGBRICBIT B R 0wk
EREDONEROD 2EEL V2 LS.

BRTEHS TRE-BIEROAMICEE = &
BEEUAZ L3 EROBELIVHLLTHS
B, —F, T OFEEFER AL OFEEEED S ST
LTEDEEDEELZ L ONICOVT, vwID
POEBREEENT 5. HaldszO® 53, 12
PERCHRR FESNBIERR 2 EATR X D BEWT Uiz
F v MEBWT, MH corticosteroid JEEEHIE
HEHIVERCERLTVwR oL 28y, &
biC=— 7 VIR L SVREIFENHEAT iIc 3 5 K
EMBEEL TR0, HETHERS
iz, ACTHOEMESW i b TNTB IS D RE
BB L 2HEL T3, Matsuda 519,
Dunn & Crithlow® 1%, fET®E% LTy
BERFELET v b T, TEE-BIEROBE
DAELTHDE L 2RBEERTH T3,
ZOBEAR, BMIZE B2 U RICKRE Lick
REbEZBND. WTFhicLTY, BEETH
1%, & TORMERER 2 Wi hetticy, ACTH
SUWEMERETE 52 L XHALPTHS. L
L, —F%5, ACTH SiioE#E T, SdEgD
e k- T, MEIGRBBREShIZZLED
ARL TV 3. HiREEROBET» b HK
FEA~ OB OEREIC D v T i, Porter
92), Newman #%), Slusher & Critchlow39,
Endrdcz & Lissgk31)3), Slusher & Hydesd) 2,
PRE LTI Y, %7 Egdahl® i3, FTEiko
BPELTTREOVARLVETOMERE LirA X
IRV TREBEIEEIRMLY 17-OHCS 3232
L EBELER»S, ACTH SHffickiy
SWHBFOFELER L. ZoRE, &
iz Wise 5%, Bartterd 5 {2 Xk » THEFX
h, FICRMEBEPIROZREFHT 5 L HEH
ENTB. Liedo THETEHERE, Zh
b OHIFIET & & Lo P IRAER X D OBHEER
Wi ic, BB bEhicv <~ e
TEAME-RTREAG T2 55 2 D
WERRSIh T3, BREOCERIZINME, =
D X5 nHEREE R L ETER, TERS

Wickt LT, AT oodn < BTSSR O KE
5, SMUBREEIBREEh, A MV RABRERIC
B TREE, MIREME, SREB LUK
NRZEZBR L FRA L ETORKTEREEL S
ZEREH LN, Lo T, BERTHAK
LERELSICAUS LT 20 ACTH FHikssE
BLERBEUDOD 5 = & NEHA LR,
F, BERRES X ORI £ O BRE D AE M
EHO I Lz, b ICENREE, & oRkE
BELHZ LU, EHEBC L b =T
ax7 e BERREBESYESZ L & Bro-
dish®) ZIELTE Y, R PV RA~DREHIT
BT B Z O ORI X - TRIREORIESD
RU FicERL ACTH HHBREFHERE L e
HEREEHEE 2 5 &, BETHZREOEIC
tonic 7z ACTH MHiEshicw LT, BERAKE
¢ phasic REBHEECRENS.
FEIMBOREX MV AANL, 6RMBIK
FEoTHE LY ACTH [ eEE L, &
TEIBiCEFE—® % r v iz ACTH iz
LCREY 52, WiChHH 2mE+ 5@
B bhiz. D'Angelo™ iz ki 78
o TERBEBEShi-ENE Y N OTERICE
ERENLEL Lo ACTH BEOEENRED S
v s, ZOFEERX, BEX v RORE
BESIC S TEMA T2z ACTH BrEsifet
BT ERSRLTY 30, —FH L »0OMET
ZORHBIHFHER T2 Z & & LRRT 5.
Fy VIBEERAN TS L, P aLFaxsF
v CRER 2R B CBEEICEL, DRI
LCL2RHBICREREL T ER Lz v Ok
EA Knigge® iz - THRESRHTVW3. =20
BARMEZR Lz o TEMSE ACTH &3,
EEED2{ETH Y, BIEL corticosteroid 4
REHEZFEELTVY 3 Z & BXBDbh, b
ZzoAx M 2OBRERIZRT 5 ACTH H
KTk reserpine #5.1 X UMRKR THERET
OUEECHIEE R 5 Z &k BPEES . i
Vernikos-Danellis™ ACTH B 4 &g 05
FZ 27y Mg v T, ML corticosterone
BENEHE, THEE ACTH BoERIC b
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59, A ML aiextd s ACTH BHEFERE
HDONZEERELTRY, W<, BIEH
Wit CEBEHELASEITR 5 &, BIEH
% 4EBIcHEDb NS THEEP ACTH e i
& ACTH #hpsEibsha Z L & R L.
Z OER T Y NEM corticoid 1% ACTH o
BEHWOFEICIEE T A REEE S S LT
4, 2 ML itk s ACTH BEAKHIE O
i ve LT, ACTH Bu» F&E4k ACTH
DOFEEREEIE 3 5 & v 5 auto-feedback
#kE (Hodges & Vernikosl®) ofFEfFEZ L
7z. &bz Brodish®D 1%, BEIEHRIZX 52
PR EBBE SN CTL, AL R
BE i ACTH BHmEHHER B D b5 &
LERELTBY, ZhboBRIIERPER
B2 b vARBE S LB AIED b s AC
TH B & T 23 E3ERF & < ic ACTH o
PR R A~ OMEBRIC L B2 L BRB LT
WaB. L LAERb—F, REROKERE, =
bV ASNORIGRBESELT AR L LT
HFoHEZ VBRATERVZ L EZRURL T
5. bbb, £7HHREARTICRT M
Fshzo ACTH FREMREL, 7 HFEERR
AW LTS HEHORHRFICBT 5 Zzh & el
FE LT 3EERBDONZPLLTHY, &
NEBMICAERERFIC X % feedback DR L
FEHTBILETERNTH A 5. LD
ACTH it WO HE CTORGEER L < 7&
- e BIEEE & v ORI, ERcAREhD
2, B CHRHEROEIRBENE BT
%, LV HBKOTHIL, RV R v R
xR EEERDBZ S LEbIS. BEE
w22+ L zik Fortier 1021091000 53¥8 1 Uz
75 21, neurogenic DEFIZ A Y, Ficemotio-
nal stress L L ELN T3S, FEOERDE
£, U FREMLCE 2B S N TEE
Ehie. Liedd- T, Ekic X 2B b
LIV, EARE, BEEEE, BXORERE
DAL Y, Tx O impulse B3PI VIAE N
FEEITIVTEHSH. ThbOFPKE
LTAERCEZ bhicha, RBREZARE

B ONER T INZ TP HRRICIS T 2 ER DR
SERYREL OB, L LERDL, REBR

- OFERSP S, AEEFEICET 2 B 3EEE

BB LicoTixn, BB~ 0BRZEEE
L& T, BB REREERLSETY2
ZrARERI N D RERETHEH ACTH
B ERESE, AE2R b v ARIEIEE L
Feiew TR, £, ERd Uz AEER
T feedback X 2EEEE ST iDTHA
, LAz b AR ERENL LT, HiE
HICAERBERIERTEE) & ¥ L BRLBA X
5. — K THHEBELZARLC, 8 HEBEKRBY
IR PV AAHRTOBRMER, R ML R
REORBRRA Y FFIC BT 5 LEEOY
BEBIE LeEER, BHEREEeoREH
L BHRERAPVAREB B DR oTle
DEERENS., grR Lz, APV EA~D
FIshichk B = vz ACTH % corticoid o
feedback iz X - THIR#EESRLS ACTH HKH
BB bk Lzt v ofiflloic k> T
X, TEBEOBREARTL, 8 HEDKHRL
DHRMRESR O ACTH JHEiEE0ZEZHAT
kv, b LAEERT I X % LRETRR
b, FRIZ1HDERZI-TEDIBRLIBR
FERELDOTEEL, X VERNEELTES
rEzbLS. Sbiz, Mo BEEEC
I3 “HRE SRSEEOTEERE B L 52
5EVHEFID, ZOoBFCEETIRETE
LT, BATHRIMEER, & ICEREofE
BEEMEE b 0 & EBHEhD. PRERERGE
X, (AL L AL L WRET AL v O
EIWOOD R % Y, ZDOFEOEEHD AT R
PIBRORR T OBEERE TS LREL
BA, ETHRMIER RS E & B BEE
EH T & » TEBRBELE L, RBERE
L, Z0OHEEEER I CRIEOEISRBELE
%z, XoTZ h bIIBSRIZHLTH-TESR
» ACTH W ol 235 & oWRBSHr T
5. HBCIEERES b OEEOMHE LBEEL
T30 THAHH. wFhick X, AMVAK
ERER o 5 ARl o R, BRIRR 75
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ACTH FHEHEOUEICX » TEEHL, =D
BETEELREIZETORIBRERTHB L
BRRENDB. L L—F, EEEHEDS
WA b v ARBEIHNCER R IEIEREEF LT
W AMAUR R BTE B O B S U EEERAL
CEELTw308BoohTE Y, MEHRic
BT B Z O OERIC OV TIEE b IgkHREN
BELBbhs, DEOBE»S, AP VRK
BRMRICRT 5 PiRmERO ACTH Faik
BOWER, Thbb “EE” 2R Tb0 TR
VR X, BRES~O—BETHDLIIE
Zbhs.

fit )5, 3 7EEEX LV AATT D B8
HEHDOI X b 2AFEOKRL<Y VR L2
~ORIEH Bk, TEEEE ACTH ofFfE:
WrET &R\, Vernikos-DanellisDx AR
BRI 4 B B i TEARE ACTH ik
ERL TSR, ZORRE2EEORED X
Mgk bz dr ACTH BHMBEFHREh, F
FAREFE ACTH Bk 2 fFicgmiLtvw sz &
2w, A ML BICTEAN ACTH % HH
THREE, 2EBEOR ML ABAR S BHE]
OTEEPERE IR 2 < “H” ACTH %
ERT oA hP P TVBLEBLTEY,
Liedo T, BEEER b v RICH L CR#ER
7S 2 Hesr &% ACTH il 3> T
BN, B3R MURARHLTRKBT 28X
FEHELTVWBRILPRRERS. SbILZ R
RICX->ThH, PREERBPHLT DA VR
I, Mo TR0 s L
BREn3., Thbb, KEL Tb 5 RERE
EFMICR LTiE, PRSERIIEZEEE
T ACTH o@RIGwswsiL, B & 5 5
P, BRI X - T2 oIFEIBE T RE &
h¥, ACTH BHizEE T3 L Bbdh 5.
Z Mt multiple unit activity OZE&hd & § S
S5 B WHERIOPER TEESR O multiple
unit activity (%, % 1 RIBREBEEARFFICITE
HZbernyic b, HF7EEB IR
X 3BMEHERLTYS. L L=l v
AP VAERFICATT2FICX D, RETH

EEEE 1 [E B RS ATRE L RiRICERA L LA
ERL, ZOfERE, Bt s Kk
HOFEEEMNT 2L BEbhb.

PLE, EERZ PvRACEBEESLS L, HIK
PR R ICATE LTz ACTH gtk
BEELESE, E{FLVEBEZRASIT
BIZLRHLNE B0, THDL, AL 2R
BRI, RME-RERTHR (PR, 8
PRz, PEZERE) 1k, ACTH MHiEEs
BB L, BE-REKTHR KT,
Bk, sMUEZERE) o, ACTH oiEg|
SWEMZBIO@BLEbhE. Ll
Bh, ZOFMBOBADEEICIBCTERER
L3DRBRETETH - T, BERITFEIC AL
IVABRT T ERVEHEESRSE. —F,
A MU ABRKEBELTARS hWicEai, BH
BX ORI —E L o THR TEER 23
#HL ACTH fHizHIEd5 2 b5, &
DFE, HETEELRR X CYMURZERE AN &
B PR TFEEERA:, ACTH Hgigas &3k
LTHEY, LT, RETHA ML Z~D
PEfERE RS IC Y, WERROBE PR ELER
EboTL BT PRI REND. THERNF
XY BALX Y FTEE-RIER LA LT ACTH
B 5+ 5 —%, Elgi ACTH ~o
B R BEMEE Tl corticoid BoHiREz
HoTvaliEans. Dloms, ke
R 6 CICRBIBSR O HFEE N, LV bk
BEY, £E0 “BIL EBE~O—BEELER
THEELDBNS.
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Neurophysiological analysis of relations between taste effectiveness
and chemical structures of 5-ribonucleotides Yasuo KASAHARA*, Yojiro
KawAMURA* and Singo IKEDA** (*Department of Oral Physiology, Dental School, Osaka
University and **Central Research Laboratories, Ajinomoto Company Inc.)

Synthesized 5-GMP and 5-IMP derivatives were used to evaluate the relationship
between chemical formulae and taste nerve responses of sodium 5-guanylate (GMP) or
sodium 5'~inosinate (IMP) in the rats. A possible structural basis for taste effectiveness of
5-GMP and 5-IMP were discussed.

Enhancing effects of GMP on taste nerve responses to MSG and to NaCl were disappeared
by ethylation of one hydrogen on the phosphory! group at 5’ position.

When phosphoryl group of GMP was replaced by sulfuryl group, the neural response to
this chemical was diminished below 50% of that of. original GMP, and blend of this
chemical with MSG showed slight enhancement of taste of MSG. GMP became tasteless
and vanished its taste-enhancing effect by methylation of position 8 in the purine. When
the phosphoryl group in IMP was replaced by sulfuryl group, it became tasteless and
taste—enhancing effect was disappeared.

These results indicate that the most important ion group in the 5-GMP and 5-IMP is
—H ion of position 8 in the purine. Furthermore, phosphoryl group also plays a valuable
role for the taste effectiveness of GMP and IMP, and the presence of double negative
charge in the phoshporyl group of GMP and IMP are important for taste-enhancing effect.

(J. Physiol. Soc. Japan (1970) 32, 748-755]

1. #

FNEI VY —F, A )V VY —#, 7
T o VR Y — F i EifbFERgE e LTALH
WHERTEY, 73/ BOHBREEYE ORI
VER iz 2w CORZIRE D0, Zh b 0%
EEE LTT I BONBEENE OV T,
ZORBRHNREOBECEROE (quality) D
Eh L dthoEiic s IE 8 KiciE
FTBELDTH-T, Zhbd7T I/ BOHEREE
WVB DALEREE & BIRER L oI h 5 BB
BIRSEE I O\ TR AR O ERE .

AR ST =N —FRLUA IV VB
V—FleonT, F0EEEL ) EZEKRE
FBCEZERT L ELLNIREDCHTHE
BOSFTEHERLLELD, H5VRERNELERE

T

CHRFN454: 7 F 8 AN

b0 EEEL, chbHLIAR LLe?
PERELEST Y P OBEMRICECBK
REEBEL LT, FT=VBRY —FRLIUA )
VU Y — F oG L BERERAOBRE A
PRSI X VAT LEREMAT b O TH
5.

I.% & # &

ERRICIIMMER# T v b (Wister & 150~
220 g) 30JC % v 7z. Bh#ix Nembutal 50 mg/
kg BEREREE I X DB LY 7 ARKE D =
2—VEBALLE, BEDRLEACER
Br@HL, miEsnzoobEeERE %
B Lic. BRAROEHO BE 13 HEER
(B 1004) ZHv, C-R#EA S BEmeEs, ™
SIER (05F)) A L_vEEFyYRT T
FeRmEOESMRE LTi& L. —50
EBR TR TR B BRRE A B — e I £ TAHE



FT=NEY —FRICA /Y VY — X O{b2EEE & EWER T 5 A EY e

L, ZOHE—REDTES X LLALE
M, C-REEESBMNER Ay vrxa
— 7R LVIEIREERE I« X Y &L
7.
IREMREREOR S 2RO 254,
FIEDERO LB OA v 2 B2
£3 5 Gordon et al.l2) ¢ 75 # (phasic
phase DRIGEEAV3) %, KiH+
4y steady phase CBRELicd L OFEY
REOES B2 EFCEIEE H»1F T10
%) &b o TRIGEL T Sato et al.
WoOFERD D, Th Z hFERS 3
DBERBIREN L FEL o Tz,
AERTIIZ h b OEEEEL phasic
phase § steady phase &R
R RE LI RIGEORA VAV AR
ERES 3 BT, T LIRS HRIC
DV TR I0F R O Faf & B Sy i ©
FEhsFEoEFEERE L2 W ERE
Bk L.

RBRENL T 7T =18y —FDOFRME L
T, 1) Disodium 5-guanylate (GMP), ii)
GMP o 5 offiEd Clizo < (X1 5R)
Y vEpED -OH o —J % ethyl kL
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Fig. 1. Principal formula of 5-ribonucleotide deri-
vative.
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Fig. 2. Graph showing relations between response

magnitude of the chorda tympani and the concentration
of test solutions. Ordinates : relative magnitude of response
for the ten seconds. Abscissae : log. molar concentration
of solutions, Mt-GMP and IMS do not induce any
responses in the chorda tympani. Living responses to
the test solutions are showed in the right side. GMP:
Disodium 5-guanylate GMP-Et : Ethyl sodium guano-
sine 5'—phosphate Mt-GMP : Sodium hydrogen 8-methyl
5’-guanylate sesquihydrate GMS : Sodium guanosine 5-
sulfate IMP : Disodium 5-inosinate IMS : Sodium
inosine 5’-sulfate.
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;. 0 ¢
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Fig. 3. Effect of mixture of MSG or NaCl on

taste effectiveness of GMP. Taste-enhancing re-
" sponse is induced by blend of GMP with MSG
and by blend of GMP with NaCl.

BE-FOSEHBIX K2R TledT K
JEoXE S 0lEFE: GMP-Et>GMP=IMP>
GMS T& Y, 0006 M GMP oKENOKE &
% 100 & 5 & GMP-Et: GMP : IMP: GMS=
149 : 100 : 95 : 82TH - z. IMS, Mt-GMP 0
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GMP-Et i+ 00001 M PLF, GMP ¢ 0.0001

M, GMS © 0.00025M TH-7z. L L IMP
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10 8
el
0.2% MSG 0. 1% GMP-Et
c. 1% MG
0.2% NaCl 0. 1% GMP-Et
0. 1% NaCl
HN oo N
| 0—C2Hs
N 0
C
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" HO OH
F1g 4, Taste effectiveness of blend of MSG

and GMP-Et or NaCl and GMP-Et. Effect of
GMP on taste-enhancement of MSG or NaCl is
disappeared by ethylation of one hydrogen on
phosphoryl group of GMP’s position 5, while the
taste response become larger than GMP itself.
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Fig. 5. Effect of mixture of MSG or NaCl on
taste effectiveness of GMS. When the phosphoryl
group of GMP is replaced by sulfuryl group, the
neural response is reduced below 50% of that of
GMP.
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Fig. 6.  Taste effectiveness of mixture of MSG
or NaCl and Mt-GMP. GMP becomes tasteless
and taste enhancing effect is disappeared by
methylation of the position 8 in purine.
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Fig. 7. Effect of mixture of MSG or NaCl on
taste effectiveness of IMP. Taste-enhancing re-

sponse is observed clearly as well as the case of
GMP.
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Fig. 8. Effect of mixture of MSG or NaCl on
taste effectiveness of IMS. When the phosphoryl
group of IMP is replaced by sulfuryl group, it
becomes tasteless and taste-enhancing effect is
vanished.
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Fig. 9.
responds to only IMP. There are another many types of
single fibers, and some of them respond to both GMP and
IMP, and some of them respond only to GMP.
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DT lroTYDNEBIZ2 Y vEBRERBS &
bhad L BIRIERH, BRERIEA L bEECB
Exbhazdbd, VUBEOKER GMP
DEFR LIV IREVLELLNS.

GMP & IMP i3fb3EEayicix x <EplL
TBY, 7Y VD2 DMEBIZT X ) EBOT
1Z GMP, kERFB>71F IMP ¢h 5. L
UEENCR I CEBLTY3 Iz bbb T
ERER EOEBERTRELSERE VLS T
5. TROLEKROBRERZL 2 VD), £
ERICEWZEROFET 5 FIHEHE b ERERED
BECEVFRERTVS. REBREREL Y,
i) IMP 12 GMP o 5 {FR2 ERERE 2R,
ii) GMP » IMP G2k YicfE 1L Tw 3
EoBED Lazic weight 03RS %, i)
GMP & IMP TJE%& 4 % B—riide &%
FLLRIC TRy, RE=Z20FEN 2L
72, = 0ZEEE GMP 2 IMP oz 2k
CELEZEROFAETIHEEERTLOL R
5.
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PEWIz X huE, GMP ¢ IMP icxid 58
FAHERIEDINE D 7 e 7 7 A Vi X SEBIL
TEY, Tl v v 2EEOHBRE LR
HRIHEOHCOEREOB VB S 2 &
vy, LHLZnEFEZGMP & IMP &%
S FILKTHHERITEERIRLTVS
DTEEVEERTE5 L, GMP ¢ IMP o
RO EZNFET L RO LICFE
+5 LD TiRE.

IMP, GMP 7z ¥ Nucleotide 01X 7"V v
B0 8 nABEOREICOLAKBRTL Y R—2
oo Y UBE L BEBENCEEL T3
LHAHETEDID, ThRRREECER E
B350 TRAEVPEELONG. FELEEK
FEFLY VBERMOST CER TS L B
VB P OERERETCIRIEET B Z L SRR
ERTv3. ZhbDBEH» bARERTIEZSY
VD 8 DAIEOKFRRTF L ) vEREE LI
L7 BEILEHEAR L W e TERET
Lol

GMP-Et, Mt-GMP o=k biziz v L
THEHBEEDR SEEARDR IR D Ok o
7, Ty Mok LT, RERTR LM
{ GMP-Et 1 GMP 20t 0 X VR RIE %
ﬁ?%ﬁmﬁ%bt ZhiZ RO oRE
1% 5k 5ic Nucleotide o RBRIEFRMEICIX
BEENDY, Ty et b TREOERER
BENSVPERSZLOEE LD N B, SHIT
GMS, IMS {2t FOERRETCIDLT » TF
BRERBRUABETH-72, Ty Mgkw LT
13 GMS 3B R ic R 2 4 T & & £ 7 MSG
L OMRERLbIPCEDbRE. Thb T
v bl b CHEREABENSZ LR B720 T
bBLEIONS.

GMP % L< i3 IMP 2 MSG % % ik NaCl
L DBRAI & 5 REREHRERIEELYDB X
DRI H010z X Y §8® 5T Y Nucleotide
¥ NaCl » o #84%h 5% MSG & Nucleotide &
DERADEE IV LT/ ENTVER, 20
PR RIIAERER XV MSG 04 $ NaCl
DBAEVEROPEEFFITL TS Z & bk

-77. @z iz Nucleotide » MSG < NaCl &
O BRI E Ui X VAT, D URR
Bt o Zo0kBEOREVEETHS I &
#x2 bh5. £ MSG, NaCl offiFiciHE L
TwWBF b Y AAF b GMP, IMP 272
T 5 2HRERHIRICMO P OREEEZL TS
DT CHEHEEE L.

V. #& ¥

F7=anipy —4% (GMP) BX U4 /7 VU
Y — & (IMP) i 2w T ERER L B CBEREE
TrrELONIEEMOFETRHTCERL
b EE, Zhb{bBHr 7 v B
RIS ¥ B RS R HREIc GMP B X O°
IMP ok & 2UR{EA OBRE ST Lic.

1. GMP o#piic o —hHokigpEsr -
F AV L7z ethyl sodium guanosine 5-phos-
phate 13 GMP L VK& R EEZTIE
7, ARGMP B b D FVFIVERY—F
(MSG) & DHERIEMZHELR L. ,

2. GMP o R & 2HBECTE®R L1
sodium guanosine 5'-sulfate TIEMERRIERIX
GMP iz~ L, MSG L 0iER{ER LE
TR nol.

3. GMP 07V vim 8 nfitfE iz » < K
HEF% A F V4L L 7z sodium hydrogen 8-
methyl 5'-guanylate sesquihydrate Ti3HiER
BB X UHERER L bieEaiiERLE.

4. IMP 0B EEHERE TER L 7 so-
dium inosine 5'-sulfate X GMP 042132
L VRIS, FEFRIER L bR L.

5. GMP & IMP TiH% 3 5 BH—fiki
HEXP LT LLEIL TR AL o7z,

Pl EofEEs» 5 GMP, IMP o 2okiEH, 2
BRAARIERE 7Y VD 8 OB ITKRRT 2
DVT 5 Z & BPERERETUC R R Is BT
ZhITNz TERICTEIRES & 7 2IRERE
FlcRBBEr S Zo0KBER 2 h F h
BRLTVYBZ L BHLRP IC 7 - To. EBIC
GMP ¢ IMP CiREREABRFICEZIOE
RoFET B HREEEZ LD L.
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Improved method for maintaining electrical activities in the sliced
brain tissue in vitro and its application for the study of actions of
inhibitory aminoacids. Takanori FUJII (Department of Physiology, Kyoto Prefectural
University of Medicine)

Gas-blow and medium-flow method was devised in order to record stably electrical
activities from sliced brain tissues for a long time. This method not only enables to stabilize
the short-circuiting of stimulating current and responses by perfusing the medium around
the slice at a constant flow rate, but also makes easy the exchange of media containing
different constituents.

Using this method prepiriform (olfactory tubercle) response of guinea pig to the lateral
olfactory tract (LOT) stimulation was studied. The tubercle response is serially composed
of the initial spike (IS), negative potential (N) and positive potential (P). The IS means
the arrival of impulses of LOT axons to the recording site. The N potential probably
indicates the reflection of EPSP evoked on the apical dendrite of the superficial pyramidal
cell, while the P potential probably means IPSP caused on soma and trunks of the -apical
dendrite of pyramidal cell. .

Glycine, p-alanine and GABA had no effect on IS and N potential at concentrations
less than 5 x10-3M. The P potential decreased in amplitude at 1075~10"5M of these
_drugs and such an effect of GABA was solely blocked by strychnine suggesting that GABA

‘might be the transmitter in the inhibitory synapse in the olfactory tubercle.

1. #&

BOWBERH T 2L 5 2 ® T
Mcllwain!® %5iz & ) ERERMEIA 2 F 5 251
REF S hie (UA, BID). ZoFERSbL
CKMEBY R COBREBONIRICERL,
BUNERIC X - C, MRANEHTEbIS X
512k -7 (Li & McllwainlD),

Eie, WEEMEAERECE, BEERT oA
VIR EERICELZRY, EoENL T, £
ZRHROREAFER D 5. Z OREEFRIA
L Hillman & Mcllwain® & Krebs-Ringer
By o K s L BB L BRSO
SR Nat ~OEFHEREEREL T2,
# 0%, Gibson & Mcllwain® i, WEHEREIH
EBBEFRE LT, ThETLVRE LKL
WEEAIZ 2 T\ 5. %7c Yamamoto & Mell-

-

(FRFN454E 6 F 4 B3AD

(J. Physiol. Soc. Japan (1970) 32, 756-7643

wainl® [EAE v M OSMURREE < HEL
TwBECERL, oW & VFERBMERL
G, ZOXERBRERIIMURREML v
FFARBMTH 5 2 L EHbLMICLE. E
7o, ENMEy MAREER 2 O BAKEOTE
An3zl bIEsh T3 (Richards & Ser-
combel®)),

PESR D MBI EBRIEE T, BALOREKRFIT
BROWE T A n VOB SLELIL, B
xiEiA % Krebs-Ringer ¥#gIcE L THEO
EEEHCTY Y, T OFETRIMAFER
OEIRER—EET, Likhdo CTRERE?D
RE LIREOBME 9 5T L REEL V.

4+[H Krebs-Ringer Y& TR ¥ L,
FOEHEE—EBILTSZ Lick VERHZE
REGEDOTE B TH AEHEERERE (Fuji et
al?) 2 EBRELIOTHRET S.

Wiz 0FEEHCT, EVEy MREEY
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FTIABEMNORKBEEZZ BNEDT, HBIRIC
B 2WHEME Y F A ARHAlE LHHER T 5 2
FD =y (Curtish) &, FROMFIMEY 7

water
o bath

II.E ,’_ thermo. °
L
Hl e
alr ” K-R sal.
Fig. 1. Schematic drawing of the experimental

setup. Brain slice(s) of the guinea-pig olfactory
cortex is placed on a nylon mesh (m) in the middle
of a glass funnel. The warmed Krebs—Ringer
solution (K-R sol.) flows past the slice. 95%0,+
5 %C0O, gas mixture is blown up through the
funnel stem. Water in the bath is kept at 37°C
and is stirred by air bubbling. c:loose and thin
bandle of cotton filaments, r:mesh supporter,
thermo : thermostat.

K-R sol.
supply

. .
C nylon mesh ~

SN TN SN
|

Fig. 2. Arrangement of perfusion pipettes and
electrodes. The K-R solution is supplied to the
lateral side (lat.) of the slice through a polyethy-
lene tube and is drained away with the sucking
pipette set on the medial side (med.) of the slice.
Then the K-R solution flows along cotton filaments
covering the slice. A bipolar stimulating electrode
is placed near the rostral end of the lateral olfactory
tract (LOT), while recording one on the olfactory
tubercle. Indifferent silver electrode was set under
the nylon mesh so as to contact the caudal end
of the slice.

AMEEPRE DR T BT ) vy, =T/
B (LT GABA), 88X -7 7 = (Curtis
et ald), Obata et al.l¥)) ILRZ/E LI H HFREAT
ZHT2EABICA NI F =0 ZhH T
JBRY OFTUEROFEETN 7o © THRET
5.

I.% & 75 &

WS DR L EE

B TOMORBEAE v b (400~450 g)
BEER L. BL D IMURE & & LR EY]
%2 < 3 (Mcllwain & Rodnight!®),
B X Yamamoto & Mcllwainl®) o Ekic #E
TR, B S 600 DI 22 < -1z,
METF DE S 0REZRD X 5 Iz LTiTHE >
oo ETHEBE X VESHKH 3mm ORMEIA 28]
HL, 3HE& V<Y VEEE, BAKLSATT
4 VEBTAEMORE THREACES 2 JE
LU CHE/NRHI30% DIE % 2 72, 2\ TRUEOIK
S TMEI R BEE, G, 36 L BENET
CESEAEL, LEEROWIRIVEIFOES
ERD .

I R o HdeE
SEBOERXK Y Fig. 1 R, MEAX
H I AR OREALCEES Wi F A v V@D -
CE»NB. £35H 52U Krebs-Ringer &
B (pH 7.4) (NaCl 120mM, KCl 4.8
mM, KH,PO, 1.2mM, MgSO, 1.2mM, CaCl,
2.7mM, NaHCO, 25.5mM, 7 F§510mM,
2o, DIF K-R {KLlEd) &5 w0
BEIVCLKEFABLANRTRE, IRE ik
YIH OUE 2 T THREBICZEEs.
WG K-RE&E77A/BIOTEHI VK Lz
Db, MEIF AT T5% O, & 59 CO, »
BETAZRIMOTHL VERT 3. KiCH
Wk Eic K-R §eERsEs. Zokedicix
Fig. 2 0 Z & { ot (B @ 120) BROIRF ©
MURZEOEIT L ZEEAF I, YRk
B2 5 (102074 /mm?) X 5 &L, FEREK
BIEREP 2B LB %, MeR)zFL
VEOSEE (4M% 0.3 mm) » & 0.5 ml/min OFE
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HEECBEFicEZ 5h5,. K-R {EXWH
O _HE CRAHEICB - T, — R TE 2N
THRAHUZB] 5. Z ORiRE Eic A2 0.5 mm
OPIERy FEEE, ThIKERY 7 &E
LT K-R EWEI+ 5. DlEo#Eic X
Y, BRI RS 5 IR — B IR
ha. ToOfER, FRER, BIUEHEESh?
BAOBEREC L 32EEIEE—EL S, &2
BEREAMTOK 05ml/min X VL,
WEREES—EE T, 2B BMOKE ST
REEBLCEIVELTH D, E-EREEYS 05
ml/min X Db, MEIFIEBERRL &
> TBRIESO—IIImES i ins.
959 O, & 59 CO, DEGEHT AXEEL M
B 6563 REREGOBREEMORE S
EOBRIZOVTIRARTHS L, BEEN30~
100 ml/min QPN TIX, BAOKE SEE
A ML, 100ml/min THEEEICET S
{Fujii et al.D). LR - T, BEV X DREEE
EAREERE T 150ml/mim L ULTERZ
1T o Te. BEREWRICIEED - THBRE oM
FExfTebh Ty, BEREEOTET, W
FET4 e U ECEER, 46458 K-R o
WL BA YT 2 DEREITE > CBRIEE R H57
FZELTHLIRDIC.

I & Bk

FE R AR SRR B T AMUR R O Wl i B
&, DRI 21T o7, BRI EM
DEFEAI LT, = OB ERE X
Y% 5mm Blic, SMURE X D 1.5~ 2mm
HACHFE-FiCh 5. FERE» L DRI
EBOFIRERZ, FEMEECIN 52
BHEEE (it E 10 2HVe. FBE
IRV Fig. 2 KR+, 4=
viBOERIC, MR OREMICEL TE»h
7. FREUERERE 0.01 msec DIETEIKER T, M
KRR (12 volt) 2 L7z, BRI,
05Hz TRELTELZ, LHBECRL TERE
BE G L. HEROBERX 0.3%L Lz
EIR & A v UHBICETH, 454005 6
e T, 1554~30 4% &ic 10 ERERIE

5 -
o o]
(o]
4 o
— o]
>
e
@ 3 =
e
=
CEL 28 2mV
© Pt 10 msee
‘l T ° ® ®
°
°
®
[ - L i A
4 8 12 16
Stimulus strength{V) :
Fig. 3. Relationship between stimulus strength

and the olfactory tubercle response (ordinate). LOT
stimulation produces an evoked response on the
tubercle consisting of the initial spike (IS, «), the
negative potential (N, o) and the positive potential
(P). Insert is a response evoked with submaximal
strength. Positivity is downward.

(05Hz) %4775 Tz bhicBRIEEOLHE
X+ 4%PRNTH -,

S5

Fyvy, f-75=vB LU GABA £ 7
I B (ATHIRIKR) & 107~10* M 0
BT K-R W@ L, B% OERK: &
CAUCHFETE L. BBETERR o2 g
¥l Lic. BRIESHOXNRMEIR K-R K CHER
LicEanErAvic. BREORE, R
BiRtE, 14~ 152007 > CEREIREE
LEREE R TH D, ZhERELTHS
fo. AU x=2 L ORFHER RN BA
W, WRIRE FEBEOZ MY =% 35
bo THERSETRSE, 2V OHkRKE 15~
1 720f MR S T bEE L.

m. #% L3
WLRE G R o SN FR i NEAT VR I B - B T
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Webx, REHL VEGET 5L, BEALIS),
BLUBHEN NEMN) RAxbhs Fig 30
BAR). MBS LHBMLOKE SOBREY
#5L, IS, NEEMEK 4volt THEE LK S
volt iR & & T IXFHEAIIRIE & S ICER
U, ZRELE0MRE TIXIRER @ » < D #Em
L, IS & 12 volt, N Ef7i% 14 volt THEAEIC
ET 5 (Fig. 3). MBSMEBRECESS L NE
MLoBIZBHEN (P EM RBEbLITL 5.
Liedio T, WEEEIR ORI » b 2
bhsBRIEINI3BOBMA IV RS LItk
5. Thbb, IS, NEMEB X VPEMTDH
5. IS IR (0.2 msec), Fif (%9 1 msec) 3t
CEPCHBEDOBMNTH D, Z OBMIIEE
RZZx LT, WS oERIGHE DB iy
THRRLTREENS. EERE»OHET
% & (EEEE T 8 m/sec T, AMAINE SR D
FBEEME Y v S 2AFEEI L EL bh b,
NEBNALIZER A 1 ~ 2 msec, FEE# 20 msec T,
SEOEMD > b TEEEFRL, RIEIEE
N~ mV CEMOBS LY KREWR, %
COFITIE 1mV FiETH - 2. PEMTE
B##Y 20 msee, R 150~300 msec iZ 38 X SE
WORY, KIREOBMTHS. EBEXRT
izt LT, PEMEINEML VERTHS. &
CBREOWMIF ~DBEPR+LE Bbh 3
B, PEMRTRZSIAEVILAE . RER
Tz bhie IS, N, P BT ME 21
LM TB7ew, PUNEEE TS FlOTE
TR 2 R AT,
BEEEMNORIEEL © BE o 14 & Fig. 4
iRy, ISIEEAEREEL Y 1004 OES TIE
BAKRKT, ThX VEL BB > TRIEX
B L, 400p CiEFEEFETERL 2 5. —RIT
NEBRBORE CRAFIEEZ 7 L, 4004
ETHOTPCREEED T 5. 4004 X VL
2% L IRBEAECES L, #7600y TIRIER
FLnD. BlIERENHABEREED S L, B
PHELTHREShZH LD -7z, P EBAZK
WIEETHE VEE IRV, 400y OB
STERFEEERT. FhX VEL L5 LIREE

L —05  Amplitude g +0,1my

_0—0—0—0—0—0

Depth

Fig. 4. An example of the laminar analysis of
the olfactory tubercle response. The IS ( x) shows
the maximal amplitude at the depth of 100 # and
disappears at 400 z. The N potential ( » ) is nearly
constant in amplitude down to the depth of 400
#, then decreases steeply as recorded from the
deeper layers and reverses in phase at 600 z. The
P potential (o) shows the maximal amplitude at
the depth of 400 s.

. A B
100} Ay s ,
E f i
S i q -
= 8o} I{ -
= L i
S s0f -
= | i
£
UL L A L _4_1 L ._4 - 1 |_]
10%10%16% 10 16 16° 16210
Glycine GABA (maole/n
Fig. 5. Effects of glycine and GABA on N

potential. The N potential is decreased in am-
plitude by the perfusion of the medium containing
glycine (A) and GABA (B) at concentrations more
than 1073 mole/l. Black circles represent averages
of the amplitude in five samples at each con-
centration, while vertical bars show deviation
ranges in sample potentials,
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Fig. 6. Suppression of the P potential by GA-
BA and antagonistic action of strychnine. The P
potential is decreased in amplitude by perfusing
with 5 x10% M and 1075 M GABA solution (A).
Decrease of P potential by GABA did not appear
when perfused previousy with strychnine solution
of the same concentrations as those of GABA (B).
A and B were obtained from different experiments
respectively. P potential’ was not affected by sole
.application of strychnine at concentrations less
than 10™* M. Arrows show the moments of stimu-
lation. contr : contro]. Positivity is downward.

B Q= GABA
gmo o Bt
= b
a. Stry.~GABA
80} Y |
- !
o \ o
< 60F 5 -
= !
s
UI'— ol L L L_A . : i |~4
107 10% 10% 14 107 105 16° 10
Glycine GABA (maleg/t)
Fig. 7. Effects on P potential of various con-

centrations of glycine and GABA, with and without
‘preceding application of strychnine. The P poten-
tialis decreased in amplitude to about 80% at
1076— 5 x1075M of glycine. The effect diminished
at the concentration of 1075 M but reappeared more
markedly at higher concentrations. Previous per-
fusion with strychnine failed to block the glycine
effect, while the decrease of the P potential by
GABA was blocked with strychnine, except where
the concentration of GABA was extremely high.

CERDS ey, NBALOREIEFL B HRE
L D# 150~200 ¢ BVEEBIC PEMOKEKA
IRIE &R TR D B

Wiz b SEOMREMICHT 2T I /B
OFE RS Uiz, IS BfficfL iz s’y v
v, BT =, BXOGABA 131077~102 M
DEEHFETCVTH IS BERELLb o
75, N, P BN LTIHEECLIIVELXD
BEOCRERIDEEZ L L. ETNEM
25 1077~10*M » Sy v, B~TI=
VR I GABA 0Bz o WTiHRRS. 7Y
YU OB 107~10 M i NBAORIEIC
2k <, 1073~5 x 107 M TiHiRigIX i
Pl UTHI90%ic i 4 L, 1072 M Cid#y85%
D Uiz, RIBAAEAD LT80nic b s L,
Zot% K-R IcER LT, NEMLORIEX
EE L#v. BRABER 4x10°M TR NE
A BB LERD O 5 biciEkT 5. 20
e K-REc@RL L NELRE2<EEL
Jrdro7e (Fig. 5A). -7 5= o NEMTH
TEEEIRBPECSET) VL OBALEE
F#ETH -7z. GABA 0#Aiciz, 1077~107°
MTiE NEMITEER L, 1074~25x10"*M
OFE T, NEBMOWRIEIZ0%ANITHEA L
7z. %7, GABA 0413 5 x1073~ 2 x1072
MTREURIC X 2 IRIBOBDROLEFIEL 7
YUy iclRTRkEP o7, 3X10PM TN
BALEEDO Y b TiEkL, K-RETHERL
THELEELE» -k (Fig. 5B). 2V 2 h
LOTI/BIIVTRLEBEOHEKELIKNE
RER B SRz LIS,
WIZPEMIcHT 24 DBEDCT 2 ) BE
WBOBBEHE . 7V rofs, 100°°MT
IR HIBO%IED Lic, & bIREBEBE TR
BYELERTZRFBR Lic 10°M Tk
BORBEb LN »r -7 (Fig. TA). L»LE
BICIEEENE L 1B Icoh T PEMAORIEZE
O Uigw, 1074 M T1x60%iz, 10°M ©
BERES B L, RIRERERTVRVRE

SitEVBE TR PEMIESHERL, KR

WEHERLTOEE LAkl B-T =0T
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H7Y Vol BERUEERED R
GABA ¢k 1077~ 5 x 1077 M JBEE 04 ©
2, PEMOEEREDLOE 5 28, 5X
107°~10"°M TIIIRIBIX R R & Holk L <#985%
Y Lz (Fig. 6 A). 5 X105 M <i3—HiE
BOWAIRE AL Boieds, 10 M T
BEWEAS L (Fig. 7B), RicidREhTh
2107 M Gk P B0 RIEIX35% g L,
NI VECEETEPEMINELEE LY
Pofe. DEVZREOWRT I /7 BIINEBEA
BB IETEE L VY ICECEBETY
PEMOREZRBD &%, ZOBIERK
Lvl PEAIZEIE L h - Tk,
WICPEMNEHTBEINL3EOT I /B0
BEECH LT MY = U EHERE Lo
B ERE Lic, ¥R Y= B0 PE
Prickt+ 258245 &, BEN 1077~107*M
T PEMORIBIHEB L 2LEDLLT, 5X
10+ M CiXIEMEIX60%iz, 107 M Gi%20% iz
BYL, 5x10°M CixELicilEk L. b
DHRL® 5 X1077~5x10°M D2 bY F=
VIR THER Licth, RBEDSY v VBT
EfTasl, Y vric: aWMERIZERE
gD bhie Fig. TA). -7 =0
ELTV VU LRUERTH - 2. GABA @
Ba, 5X10°~10°M DR F Y F=0Thb
PUDHERLTBL &, FikED GABA %k
TERL T b, GABA Hjc & 5 IRIEDHD
ERE% L 7 (Fig. 6B, Fig. 7B). > % 1
AP)F=vTEROREBERES 1 5 01
GABA 123 Tth o1

V. & =

AT 2 & BRIERE D 5D ORERDER
EKETE KR EOWREEZ T v L BoES L
FLLLTEBMOBHE 217> TEk. Ll
COHETHBEROWR - BLEL VBT
CREDOB S 2 —FEICREO T ENELL, L
Vo TREIF 2 £< KR BoEL—FEK
RoBCDT, FIEERSERIEE? K-R &
EFEUCEKTIRENSEMLT, BHEELS

EBMORBEAE—EE2ELS. SEOTAE
HUEREER R Cix el 2 D & JEE LD
BEhr>—EBRESZ LT, LLOEHKDREE
E—BILTE, ERERKROMREEX, Y
DA IHARIE CHEEFR L 72 0° b BRIEB O &1L
EBETZILLTEBHEND B.

MBI % in vitro TEBRTBH SV, BEB X
CEEOMBNILHEZE T3 L FOE S
B0y UFeRThEnbizvvbhTn3
(E)1120), Richards & Sercombel®) [T E o
NREBYIROERT, 4204 OE S ORI
RPEALLLIBELTVS. AERICERLE
BB D JE £ 13 #9600 2 T » 7. Field® 13,
—REDOBFET T, BAK 600p DEEDRAI |
WAL R CHUBRPER A FIRET & 5 & E L T
5. REBIEE TR O EREL B
Y, 95% O, & 5% CO, miE&H 2 Z#EH K-
REB TR BORIMYIFICAE 207, L
BoT, BEBIVEEIVRFOETH L VE
v K-R BT <, & b FmNERic+4
BT L Ebhs. BEZOBEICL VK
PREEIVHLTr6, 6Michbr- THE
RE» b REICNBASTHESh (Fujii et al.
D), BoYIR ORBNE» L LHEREMIS
VIRIBPE D b I S hiz (Fig. 4 B8R,
SMURE OFIIC & - THREE» bRFSh B
i fked B9 12 IS, N B, PEMO 3KE
PoRY, TNRETNERFOMKE > TVEZ
L BB OEEI OV TESRTS. ISk
VTR Z E THMUR B D IRBNBAL TH B
LERTv3E. FaRELEY POBRKEBEDOE
ABIIMUIRTE L S TRB» 67 Y, HBEiEE:
203 ST OB OH#EFEMAEL 5 H Ty
3 REBIREELAY ZALTWT, FFBEOE
SEA400 4 L vb T 5 (Stevens!®), 444l
REBEI S FRBEECHM LB, 20
SHBEISTBOL»S 1/30EEDLE S
<, ThbRATFRIER - THEREOL
ERMRERE v AFBELTVv5. E-B8
DAL CBIRERET B L VE DO T OB
& DL TR (SR IMAR R O+ F 7 2 Rk
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B bhiv., LizhoT, HFBERT 55
BN D D TRBE L AERT IS BEER
m» b 100 DRSS THERRIELZRL, ZThk

DVEEVEREIPMEL Y, 400p LT R
FENRTVIE L EHIELTY S,

IS i N X0 PEME IS ekl LT
MBERZICHEL, MOFEREGROBCHEIT
BEGShAEVCORIDHTH B, TR ERE
HoEsMIRAEREc XY IS L 2 B hix
v N, P BAEAERROSSHICDIZ-> T
MmEoOK T & K-R ROERETEL- T,
EUW TRECDHEEND L OICED. ZDZ
b, N, P BRIV AAREERERTD
DEBbhs.

— R RBRE P D 2 DD BREINOEE
BRERESRL YT S AREN (PSPs) AR
HEABE L LD THB L EL DR (Eccles®),
OB DELIZELFED BT 5 (Purpura
15), %7z Biedenbach & StevensD2Z /MR
OFIBKICHE LT R E OSSR L U
STHMERE» & 2 bhd PSPy &, BEBME L
THEESNABRBEME, BEVvIicEEERE—
FHL, EHBEORS 2T L L bIiCRESHE
M43 L#WEL T v 5. Yamamoto & Kuro-
kawa?) I NES (NEMEZEMERK, PEMLZ
BN L SR LT 5) & EPSP, Richards &
Sercombel®)jx PEAr % IPSP L#iE L TV 5.
L7zt > TARERT 2 b 1 ic NE: EPSP
%, PEAZ IPSP # KM+ 5 b D LELT
FUTHD ).

Biedenbach & StevensD? (% & & IZHMAIR TR
HRAE b SERRIRBPIRZGR © v 7 A B v
FFATH B L EMBEALEICL VLI
L, E 7SRRI BRI 2 TRE 0 S M
Y, SHHBEOWMROD D b DI, M
B RNMRIGE OFEAL THEE Y T A AR E D
5> TVBLHEL TV 5.

AEBR T NEBMORIBSRSAH 400, £C
HEVESETICEGS Y, THENEM
BBREH 150 2 THRKRT, ZhEZ X HESET
ERECHS L 400 TR AERD BN

v 9 Richards & Sercombel® D& & 5
BORRS. ZOMMEOCKERIES KEAH
R~ DMEOEB B+ TH o e b B, 2%

VEADOHBEORBICES S b0 LEXLN
%, Lo TARNRBPRERE EoRER Y 7
ADSFEEIBREE2ELEBC TRE—E
LHIELTERSD.

—J, PEAOFENESH 400, THKT
HoHZ Lk, PEEYFSABRIORELE
ZLETRBRTLELDOTH Y, THIXSHHIRED
Bh3R 2 A U AR o R TE MR I i
CiebDTHH 9.

N &Ehz, PEASLICEIFOEE 600, 22 2
2 LS L CERSNBHELDH D,
D L REBESSEE THMOBEWA, b
L REIETEBicM®E L K-R Bk A>T
ZLiBEREDBEEDNER, F0LIB%
NPl o Zgk T EE.

ZE CHAMIR SR X 2IRE» b O
B0 5 b, REMSTHBNEMIC > v Tk
Yamamoto & Mcllwain!®, Richards & Ser-
combe® iz L D K b LLPEFEE LTV B0
HL, PEMCOVTREENEZICED O
2L, ¥REBEOHFBEMICH - TRED
EVIEIREOBEBMAZ DA LR EDBH
EERTWS., LHLELIELBENCERK
bhTwiv., MY TOFREMOEKES P
BALOH LT OFER, RESTTICHERET
B8, TONCHEOWRBOSENEEL T
VBT LREET, BEREBDSED LEY
 PEAEEE L. 2 AER TGS L
PEMOKEEICZ OB LORR D b v
(Fig. 6 8. —-oix PBAAERE © ZBREN
RSB 2 R TRT, MR bR
MfEE L 5EITH S, LA LBECD 280D
PEMNOREETHHATH LR TER .

EELEW O FARMEIRRICIE T Y v, BT T
=3 L " GABA %3737E L (Shaw & HeinelD),
IHHOHDH B S OIMEMERENE TS B
r#ESRTYS (Curtis et al®). ZnZ &h
b Z b OB BRI T I REY
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Hb AR ZOEEWETHBZ L A TFREh
50T, AERETTH. PEME IPSP 0
Rt gz 2L, 1006~10 M BEOHE TP
BALORESEDT 5 0, BT I VBRAN
e S T 7 2 BRI, Do EEWE b Rk
B E, BB 2R BEICET i,
SMUR R O IETHERIBIC X - THET 2 IPSP 28
B LI b &#R/RT b0 L Bbhs. 1007~
10-* Mo JREE iR T P BALIC S 2 b hin v
DXV F I ABMROBILEEMICE L AV
HBrEZRPokDTHSS. 29 PEMNO
WERNET T 201, ZhoBRT I JBNIE
REMCIEMEY 772 LTEEDE L R
ROERAZEEC L, &b 1074~10°M %
ZAPRMBETPEMUNAEETEZOR, o0&
BME O KA o tedy, BRT B X

SRVTFABEICEENEZ 5722y, HB
BZOREPREZ BN, L LEENS
S hsb28E () vricowTialos
M, GABA i 5 x10°M) <—EHIHE
PREOBNELA EBZ LoV TIREDLEZ S
DT E .

— I EEM B ORERAI L A A Y *
=3 IPSP oA W2 506, AEBROP
BMNEHERELDARTTHS. HE5X107
TPBAOREBEIMPERL, 5x10°M DIk
TR PEMIEI R L. b o LIEBEED
107"~10*M ¢ PEMORBEBI S €21 -
D, T ORETRIMGIEEEREOER
THER T A LN TCE RN oA THSD.
Ee PBMIcHETBLESECEEDNDR Y
F=UEDLPUDELELTELDL, ZThbDT
SBEMZIEE, VLTIV BORIZLS
P B oWHE BEbh AL nsEbE (0%
FEEICETER D 5613, 207 I /8
B PEM (IPSP) 25z T =EHETHH T
LicikdThHAHH. ¥ GABA itonTHB
L 107°~10°M Dz b ) ¥ = UFLEBIC X -
T GABA o PEMMHIZIRTITHES e, L
PLTY Y RN )Ry, B-TF=v bR
MY R=0 TR OFFEREIRELD h 2 5 5

oo TOZLEEALE Y NEBE IS S
FRADIREWBEY GABA Thb I b ERERT
3. :
GABA nEE# 104~103M 233+ P&
PO LERE LR, ZORIIEANY 3=
v ORBFUWEREEDbNY, PEMIBS L E
Frib, ZoBRS KREBECERLTLPE
MEREELRP» S, BRED GABA v
FABIEE AP EESETLES DT
H5H5. _

NEN( % EPSP oL 5 &, NEMTY
FAABMBE OB L VKT, R
REFEEROBPICL > TRPTBZ L B8Ex
BB, 107~ 5 x 107 M o Hrlli s JEBEE »
TI/BMIZE o THIEE A EBERE -T2,
SHIBEED 102M 07 I ) BEE CHER
T3 &, NEMOIRIESROS0%IRE T
Lic. ZHEEMOBABOBEN/IS S N
BLCizL A EHEBEEL RO,
P S A BB O BRIRIUR T X 5 iR
BRELELZLOLEEbNS. '

V. & #

L EVEy PEEEERYR &6 > TREE
MREBRIEEL 5 5 10 A HIEVRETR)
EBR U, T ORISR AR O#ERIKE
E—EILRoZ & TERANEKORE 2 —EL
TE&D. ElfRc OMROFERIRE B HE  25H
LESEHOELEBET I LPASTH 5.

2. REBYIR ONREEBESFB L, B
HiciE&ETHE, SEOENM B (IS), IR
Eok & inEEMN N EM), BXKERT
FRORVCEEENM (PEM) Bibhd.

3. EREBRIC L > TIh D DERERDE
AT E+ 5L, IS13 100 2 CEAIBEZTRL,
400 2 LT 5. NEMIBEEERE THAT
400 FTRHPEVEDLLT, SHLIRELIRSD
LAERERL, 6004 TEETS. PEAL
1% 400 ¢ TERAIRIBE T

4. W0'~10"M D 7Y vy, B-T 5=
IO -7 3 BB (GABA) o NEfLicx+ 5
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BRIz, 5 x1073 M LV KIEEE T,
VWFRADT I/ BICE o THNBMIZEL LA
ool b x1073~2 x1072M Cixtiick
RTHEBO%IZRAD Liz: 3 x1072~4 x102 M
T NBIIXEE L.

‘5. PEALIX10~10"M 7Y v v, B-T
S=vPE I GABA it k- THA LR, B
BEOR Y = v THER S © ik GABA
CEBWHIDOHTH T

6. LLEDORERL MBENRE » b, IS i
SMAIR SRR O IEBNEAL, NBMxEE LT
s o RNR e IcE U7 EPSP, P &AL
IR 2 A U CotRRIfic £ T 7 IPSP %&b
FThoLBbhad., ErETy MREBEICR
WT ki IPSP 2Bl 4 v+ 7 A EEWE
% GABA ThaAlEEMPEZ DB,

 Raks RS BB SR LR G
b o I EHEEE, Tt b CNCHEME D - -NEY
BRCEIEILRL LT ¥3. EnA0WAHETE
TR LB EEOERBTLP DRI VL 3. %
FeAER D B SV EI5E R - HA0RIERE AR A
Zsera (), PATEIBAREHEZSRS (R
BWTREELL.
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Effects of hypertonic solutions on leaf-like receptor
(free-nerve endings) in the frog sartorius muscle

Fumio ITO *

Department of Physiology, School of Dentistry, Aichi-Gakuin University, Nagoya

A single afferent nerve fiber from a leaf—
like receptor was isolated along its intramuscular
course in the sartorius muscle of frogs (Rana
nigromaculata) under a binocular microscope.
The receptor was identified on the basis of its
discharge pattern during passive stretch and
contraction of the muscle?) and also of the
conduction velocity of the afferent impulses 2.
The paraffin gap method for recording potentials
at the nerve terminal was essentially the same
as described previouslyd). Fig. 1A shows a
simultaneous recording of the response in a
leaf-like receptor and of the tension development
during stretch of 2 mm at a velocity of 7
mm/sec from a length extended by 2 mm
from the in situ length of the muscle in a
normal Ringer solution. In all records negativity
at the side of the sensory nerve terminal
relative to the proximal end of the nerve was
displayed on CRO as an upward deflection.
The tension of the muscle was detected by a
mechanoelectric transducer (RCA 5734). Hyper-
tonic solutions were prepared by adding 115,
230, and 345 mM of electrolytes (NaCl or
Na,S0,) into a normal Ringer solution, or by
dissolving 460, 920, and 1840 mM of sucrose
in distilled water. They were denoted as 2 X R,
3XR, and 4 X R hypertonic solutions, respec-
tively.

No spontaneous discharges were observed in
all of the receptors studied, but a few spikes
appeared superimposed on a small depolarization
during an adequate stretch of the muscle. For
a period from 30 sec to 5 minutes after the
receptor was immersed in 2 X R hypertonic
Ringer solution with electrolytes, intermittent
burst discharges of about 28 impulses/sec in
frequency occurred spontaneously (Fig. 1B),
and higher frequency discharge was observed
during muscle stretch. For approximately 10

*ORBESOHE : BAIERREE E A E E
(Received for publication June 19, 1970)

minutes after cessation of the burst discharges,
a train of discharges occurred without any
significant depolarization during the dynamic
phase of the muscle stretch (Fig. 1C). The
number of discharges decreased in parallel
with the duration during which the muscle
was immersed in the hypertonic solution, and
all responses disappeared 15 minutes after the
immersion. When the receptor was immersed
in 3X R or 4 X R hypertonic Ringer solutions,
the intermittent burst discharges appeared at
shorter latencies and were maintained for
shorter periods.

The depolarization of the sensory terminal
was observed distinctly during muscle stretch
in a normal Ringer solution with tetrodotoxin
of 10~°g/ml (Fig. 1D). In 2XR and 3XR
hypertonic Ringer solutions with tetrodotoxin
the amplitude of the depolarization decreased
in spite of an increase in the tension development
during the same amount of muscle stretch as
in the case mentioned above (Fig. 1E and F).
No depolarization during muscle stretch was
observed in 4 X R hypertonic Ringer solution.
Different kinds of hypertonic Ringer solutions
containing NaCl or Na,SO, did not yield
different effects on the responses of the receptor.
A distinct depolarization of the sensory terminal
during muscle stretch could be observed in an
isotonic sucrose solution with tetrodotoxin (Fig.
1G). However, the hypertonic sucrose solution
resulted in a decrease in the amplitude of the
depolarization (Fig. 1H and I).

The above results seem to be in a line with
those on spindle receptor reported previouslys).
The decrease in the amplitude of depolarization
potential at the sensory terminal in hypertonic
solution may be explained by a shrinkage of
the terminal axon as Ottoson has proposed®),
but the appearance of spontaneous discharges
in the solution is difficult to be explained by
the shrinkage. There are studiesD? that the
hyperpolarization of axon membrane may be
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Fig. 1. Simultaneous records of responses of leaf-like receptors (upper traces) and of

tension developments of the muscle (lower traces) during stretching by 2mm at 7 mm/sec
from -+2mm initial length. A-C, D-F, and G-I show responses of individual leaf-like
receptors respectively. A, D, and G show the normal response in individual receptors during
muscle stretch in normal Ringer solution, in Ringer with tetrodotoxin of 107¢ g/ml and in
an isotonic sucrose solution with tetrodotoxin of 1076 g/ml, respectively. B, intermittent
discharges appeared for a period from 30 sec to 5 min. after application of 2 X R hypertonic
Ringer solution loaded with NaCl; C, a burst discharges during the dynamic phase of
muscle stretch at 10 min. after application of the solution. In C, note the absence of a
significant depolarization in the upper trace during the dynamic phase of the muscle stretch.
E, a response during muscle stretch in 2 X R hypertonic Ringer solution loaded with NaCl ;
T, in the 4 XR. Responses of a leaf-like receptor during muscle stretch in 3X R sucrose
solution (H) and in 4 X R Ringer solution with Na;SOy (I). Calibrations for potential, tension
and time ; 0.2mV, 1g, and 0.2 sec, respectively. k

caused by an increase of the intracellular jonic
concentrations in hypertonic solutions. This
assumption can not be also adopted to explaine
the decrease of amplitude of the depolarization
potential or the appearance of spontaneous
discharges in hypertonic solution. A possibility
is considered that the hypertonic solutions with
electrolytes or nonelectrolytes may give rise to
an increase in ionmic concentrations in an
interspace which is found between the terminal
axon and the Schwann cell surrounding it,
thereby the membrane being depolarized to
cause intermittent discharges and to decrease
the amplitude of depolarization potential. The
other possibility still remains that the depolari-

zation may be originated at somewhere other
than the axon, namely it may be an artifact.

This work was supported by a research grant from
the Ministry of Education of Japan (87018).
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1. Neurophysiologic properties of the
supratrigeminal nucleus, 1-11.

EEX R OBRE

M. TAKATA and Y. KAWAMURA (&FH
I, FIRTEETRR : ROk, B, HDRSsRE)

Lorente de N6 (1922), Torvik (1956) H3= X
RED OB AR/ NS IMMIEER  (Supratrige-
minal Nucleus) 235 % 2 L 2#& L, ZOMa4%E
A EMRMEORETHS 5> LHEL .

AFEERVIRRAN, B/ Mpi% =% F \~Supratrigeminal
Nucleus D#ffaDBE 2S5 LI DTH 5. B
FRIED 75 k% v C, B 75 & G BRSO 5
WELZER S, LENTENREEO SRR E
F 7z, SBofmlRIc o &, WO ET DA
RIS Uich o 1E, RISERHAHEOZER D&
FISU72d o 1, WECKEEL b D56(FD 3
BHECOE T E 2. chbgilaz xh Fh
M=-cell, T-cell, MeT—cell &G L7z, 2h il
M+~ CHREREZ L TR Y, HiigEo%E
TR 500 spikes/s OEPEMEE R L7z, B
DUE, SIS HIE & RRHCATR 5 & MeTcell 12
BEIGOMESEL 5. F72 MeT—cell TIEBH
IRER S B RS & BB INE A 3 5 G O ke
P (EBRE A 1 OH00%L, Av=1 0
2RO ZOMIBERBRERSHERT T &
Wit o7c. 2 BEEEOMIE X CHETH
DHFEREEL D DA VANV RIT K - THENVEE TR
V. LT ZhLHEBHHEL D OFHmE ST
Bz % X MBS 5 7= ® succinylcholine
(Sch) DEE %I ~7-. Sch X » g DFERIL
—RHEIEL, PWTELRREOEMBHERE SN
7z. :
LI EDEFEE X b, . Supratrigeminal Nucleus iz
REGRREONEMEEIASTEEL, Thbila
BHENHOHECEELBE 2L T 5 LH5H
BqIns.

2. Circadian rhythm in plasma inorganic
phosphorus and sulfur of the rat:also in
susceptibility to strychnine, 12-29,

Fv FPMPEOEE PRSI CERSOERNY X
ABECA MY F=VvEFHEOEANY XA

TIEN-HU TSAI, LAWRENCE E. SCHEVING
and JOHN E. PAULY (Dept. of Anat. Louisiana
State Univ. Med. Center and The Univ. of
Arkansas Med. Center)

X Z » b (Sprague-Dawley &) 2 A THEEHTF
(BH : 06.00~18.008F ; % : 18.00~06.008%) w48
EE Lt 18R C & 24N biF TLER%
T, oM > & EES S I OERK P 23
ELT. TORRBEHESS ICEREP OWTRIT
DITFEELZEPL 22BN Y R A%ERD, IWEWT
% 13.00~16.00 DT, £ vk i P Tix 03.00
L 06.0000H, fMHES 13 22.008ICFRD i,

FllEzEes » b, REkEHcX5EE
F v bR X OUEMFEREHATEB LS » b
COWTT » 7z,

BEZ > P TREEPOY XARERED BN
oo —HFEHT v P OMAAEEP SIOCESESD

VUL, EET y FOFNIELAEBEDET R

AT EELDTHRY RAQEHTIRIL, VR
ABBHANT I 505, IBBRNY XARXRDOh
%.

241 MR BB R TR EE S 0 Y R AWFRA L
FHELT 5. —HEEPORRN Y X AL L
VA e L FE L.

—FHRERICEVEOREME 5 2 IchE, £
OREEEHMIC X D VBT 5 2 EBED S
Hie. TROLEREYDVERD strychnine %15
XD bY 77— 7 AR TRE L
Fff, 15.00 IWiX3BB DR TH -7 O ITHL,
21.00 iT 385 B DIET-RZ R L 7o EiFERALY
XAED, Tv bD-ULE & —LEIRETICET S
LDEFNC X BETRICHED k.

3. A study of the membrane constants
in the dog myocardium, 30-41.

4 2R OBERK

Y. SAKAMOTO and M. GOTO (A=, 4%
BEE AKX, B, E4H)

DFFHHEE T DS 3 X OHEEE X 1 BIZESR
D FHE (RRERAFARAE) & 1B (MH ) i HES
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no. LerLLhboBLMEEEORRETER
FHTHEALPR I TWEY. £ Thhbhi
i, BESOREEE W TA R LEEOEEO
EEHEAEL, ThbohBRiTEZHSZ.
BELCX - TRENCEQFEREMITh O
THWTH exponential decay Z7R_RL, ZH XD
HEXNEIEEILER 124 mm; S F YV
#5125 mm; I 1.18mm Thok. B
K[REGRBEMOMFEERZERCT LTI Ry b Y
% & cable theory X 0 Hif%& 11 HEMERL,
ZOEMOAE LY 2 bhROREBILLER
14.6 msec, /L& v ={EHE 15.0 msec, HEHAS 3.2
msec Thotc. B EOBERID Zh b Ofp#FE
Wiy — TARROER R oL B b2 5. H
I, HEDOFECLY, EEEMD foot DI
F Y EESREET AL exponential rise Z7RL,
ZOBEETLEL 0.68msec; S ¥ v = HHE
0.11 msec ; $L5HAS 0.88 msec TH -7z, LEFS,
TNx v i, EBOLEER T Th 6y,
15 (60 ), 8¢ LREL TEAE LEENE
HET5L, Fhrh 261 ¢F/cm?, 5593 Qem?;
1.68 ¢F /cm?2, 8927 Qem? (6.75 ¢F /cm?, 2220 Qcm?) ;
0.60 #F/cm?, 5333Qcm? iz 5{ExR 2 72. TDXS
LR, LEHCR W COIMRNEECXSD
DLEEEWVEZ R L, F% v =Tk
2IE D OREDS & b, FlRIREER 15
(single cell) X35 LFEARIE 1.68 ¢F/ecm TR
W—E R RS, BEIETIIERERE Sh T 5{E
X0 REWVEZ LS. UL UEBRERRERE
L 1T 60 ¢ & & IFIRIEPTIE 2220 Qem? & 70D
I-ETBHL5ERB.
IS ORREEFT 5T, TRV =i

AHELERIT fuse LTW5 LIRET AT

X5Ch5. HEHOBEEPEL/PNEVESR
FF o Tiikieihch 5.

4. Multiple firing of frog’s ventricle in
response to a single stimulus in Ringer’s
solution with excess calcium, 42-51.

SEBE Ca fEF T O b = /LB S S B—FEIT
x5 RERE

Y. FUKUDA (fRHFE—FF : TEKXR, &, B2
A3 '

iy =Lk 8% Ca ERTOLED

FESEIE IR R EREZ v, A V. block
SEkEshzuiELT 5. BIRER TS
LTW5DT, ZOBRRPE L OBECZETK
THELEORERECISDDOLHEEIL, V<D
OEERCEEE-ERSE S 2 TR L.

1. Ringer ¥ Ca BEXIER O 4 e
T LU BN B 508, 4EEHE B &R
HETL, EEHELBERLORBEINEL,
BedaEL iy, Figestd s SRR LT 58
MERT. Ebic CajREXHETE (6 ~8 ),
H—pigicst U CTREREEZRT IS TRD, ®
B THE OBV BT & SRR Bk
Ehb. FEREOHEE XD 500 ¢/min DL 1T
% B HREITIRA L 200 c/min R 5 L =R
ERL, LEDIBRTMS. T OEBCE—FIEK
ZEZ CHARIERRFNOLOREEED, D
ELUTE—FSE 525 L2088, RPTNEET
B L CRERESHAL, LELERORHRIIK
MRRErEHR IR S.

2. {&iE (15°C LI'F), & K (IEH Ringer #D
2.5%), 3 X ¢ epinephrine (1078 g/ml) ¥RANERIT
1%, EE0OE Ca it X% K IEORFT L IE &
h, REREFIHELL V. %o procaine (5 x
1075 g/ml), tetrodotoxin (5 %1071 g/ml) #Fhnme
CiEE e E Ca fEH T CORBITH§ 2 EDR
FHEAMEE ShCh, BEER»TLT block =
h, LRIV ERLREEERHALLY

Licds o T Ca fEAT IS % B —Rigex3
HRESEE, & Ca Tk v EEBEREDIEE
block Zh7zsbd, BESELKTERLS B
AHEETEACOAHEAL, HEBOHL 51T
AE5HDLEZDND.

3. FHLNERENABOILER Ca &8
QEME B LY, ThIREREOKREAECKED
DTHY, FHENECRREEEbNS. ¥, 5
¥ Na ZETELOBECE, BELLTHL
= Ca EEOWMERD 5.

5. Some [properties of relaxing factor
system and calcium sensitivity of myofibrils
in rabbit red muscle, 52-60.

B4 T ERGTR T SMERTROMER
5O R D Ca-EZ T oW T
T. YAMAMOTO, M. TAKAUJI and T. NAGAL
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(A=, 5K B, AHES ILREX, $—
A:TH)

T Y X OREGD LB LI ERFROME K
LOHHEMHED Ca BB MZHIT L, ROBHE
2z,

1. REBOSGEGHD ATPase #WEMEE, 7
b5 h 72 microsomes 58] 7 B R iT
effective eluate iz & © £ FN#60% % X 040%
HEIh7z. Zh b OfgiE#N: caffeine It X »
RERKE Lk Shik.

2. 5D homogenates 5 4EEXhiz LiE
& 10 vol% CIREROHEMHMED ATPase 7k
ZH15%HE L.

3. 5mM azide 1%, #fi5D microsomes 53
XY calcium uptake 7n & ONCIREHGAS IR
@ ATPase &3 57745 mitochondria 4-&]
OMEERECE £ > o 7.

4. 195 52% D pCa HHEITE - T, #
Bk L EH O ERMHED ATPase {EEx, pCa
OBWA & LT L, 55 @ pCa THRKIEL
To. FRIGAEREHED DA D ATPase i&E i1z,
B OHEEHEO O 1/4Th » 7. 651
T pCa OEHHGEMEHED ATPase jE#E OIS
¥, FEOBEREEHETHERTIZELERTH -
7z,

5. FRGORERMED ATPase fHEitd EGTA
X BEE, EnmEREOTh X Vbl o
7. Tinbb50% DIERCE TS EGTA 3#%5
R TIE 30 £M, BBOTHTIE 10 oM T
Hotz. 5mM @ azide DFEET T d, KREGiH
Rt~ EGTA oz OIHE/EREHI15%88n
LicieT&inwv.

6. R L EBOHERHED caleium SR iCIX
ENILD o T,

DL EDOREICESWT, RGOHEEE LR

7o

6. Effect of temperature on caffein-
induced calcium release from isolated reti-
culum in frog skeletal muscle, 61-71.

Caffeine iz X %% = /L5 reticulum ¢ Ca ik
X HIRESHRICOWT

M. TANIGUCHI and T. NAGAI (% HiGtih,
KIFHES : FLIREX, $£—43)

B = )LD BRHG D> &5y EE U7z sarcoplasmic reti-
culum @ Ca uptake ¥ X8 caffeine it k%5 Ca
WEEECR T DIREORE T OVWTRITL, ROK
ez

1. Ca uptake DFEE R X ORI EILTEE
AT 5. Ca uptake OJEME{L= kL ¥ — 13§y
3,600 cal/mole T&H »7=. 20°C T reticulum iz&t
AL Ca o—ERIERANC X b ATf g S h
oo Tixbb, L0RIKR0C~ORICL Y Lh-
259203 X * 50mp moles Ca/mg protein o>
Ca 2¥EHE S N,

2. 10mM caffeine 13203 X8 100C @ Ca.
uptake 2% L, Z @ caffeine DHIFIERIZ10°C
TRREHTH o7z, L L 0C Tz, 10mM
caffeine iz X ZMHENIERD B s - 7z,

3. 20°C TI1x, X% 20~25myz moles Ca/
mg protein @ Ca %31~ 2mM caffeine OFEHN
Xy reticulum HOWHEI N . 20 1mM
caffeine 1 X % Ca ##EENE, 20225 10°C ~¥%-
M X h Rtk Ini., —F, 2025 0°C ~¥%-
T+ 554 2mM caffeine 2hnz T b, zhi
Mz wE LT - 1.

4, 0°C ¢ reticulum iz fE& L7- Ca ik, 10mM.
caffeine DIMT X VIF & A EHEEINER D 5 T2n

5. fpEMHED ATPase fEiER b it # D Ca
BEEEECKRE L. Thbb, 108 X0
0°C & BIAMEMIE, 20C 0L Fhivd0s
X6 BT E b » 2. Fi half-maximak
ATPase 7EM:% 5 512+ 5% Catt JREE,
20°C T 35 M, 10°C Tiz¥y 100 M Th -
7. ‘

Ll EopiEE rapid cooling iz X % caffeine 4.
i O YR L BIE-S5 CiR C iz,

7. $Ca movements at rest and during
potassium induced contracture in mytilus:
ABRM, 72-83.

A 774 BIBLUR A5 O KIg#aksds X O#F ki ic ks i3
%5 45Ca DEjm

E. HAGIWARA and T. NAGAI (#[E#—, .
HEE : fLIREXR, #—4kH)

A #A4 (Mytilus coruscus Gould) DFTN B 5
(Anterior byssal retractor m.) O K {51 —E#:.
CH Ca OFFEECHKIRLY?, Mo THIBISH 3.
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ERE STV BY. FiEEEALYS tetrodotoxin
(10~ g/ml) THE L ZFRWOEL X5 HABRM
DB Ca-spike BT H D £ DRI BMLOIR L
Eo—HFEHTEL LR TW D LHEBLK
BEckoBERInsREEBsEL NS, 20
W 2 e 5 & ¥Ca 2 AiWT, ABRM @
ik XK iR s 5 ¥Ca o efflux
o influx 2EE LT OBRE 2 7.

1. ABRM o Ca space % 0.34 ml/g TH 5.

*7-4Mapy exchangeable Ca 13 0.906 uM/g T
Holz. .
2. #FFp influx % 0.0282 uwuM/cmZsecT
320 mM K- #/kic X 5 #9#ERF o influx 120.2584
uuM/cm?%sec (76:uM/kg. min) TH 5. i
z influx ¥ 99 5t 5.

3. K- #iE i o effflux 13 0.1623 uuM/cm?.
sec TEILBOWERTHS.

4. Pl EoiEE% Niedergerke (1963 DEF
VI L e E T 5 & 320 mM K- Hukiningg
1 LI ABRM offifar free-Ca 13§y 2 uM
LETS. '

Dl ko i & i ABRM icdsF A EREEHIEL
Bizgkwt Mytilus ABRM o—if i IR 5 ©
activation #344%& Ca @ entry & X 5 REMEZ R
L. '

S

1) Riiegg, J. C., Straub, R. W. & Twarog, B.
M. (1963) Proc. Roy. Soc.' B, 158, 156-176

2) Leenders, H. G. (1967) J. Physiol. 192, 681-
693 CL

3) Hagiwara, E. : unpublished data.

4) Twarog, B. M. (1967) J. Physiol. 192, 857-
868

5) Niedergerke, R. (1963) J. Physiol. 167, 515~
550

8. The oxytocin release and the com-
pound action potential evoked by electrical
stimulation on the isolated neurohypophysis
of the rat, 84-96.

7y P OTEFERESH#MICI LY Y
v EBRHIEE : :

A. ISHIDA (FHMTF : JER#EXR, &F, £H)

LOHENhET v b OTRERERIFEELZ
VWCEBRWRERSZITE Y, TOBFHBENn5

FEV VY VORER, E/NEY P OAHFHER
Bk HEMRECE VEETS. FAEFCH/NE
B T ERTEH-T AR RS R O
EATEBEMOLGERETR o2, HRIELTOX
5TH5. -

1. %V b v St s RERRIEEER
¥Wo0Hz T, Thi VEEIEEERE TS
WEBREASTS. SBEHT o BEMBEEC X
BRE- UL AR ORRE, BKRC X 255
FEBE v 3FEHTDH 5.

2. B— ULARIT X AEATEBEANL 214
iz z b, B1 OBERER T 5 MR D
[RIEFEEEVT 1.644+0.26 m/sec T, H2D H DI
0.694+0.17 m/sec TH - 7.

3. EERIBIARE (10~20Hz) wX b 5 HHEK
E VAR ERSET 58, AV Y VSRR
VIEE IR ORRELL BT 5. T LR A
FEBFERIOKE XL, FIEIAE 1 520
BET RS L, FsEGEREKEL Ry, HL
Rl ksl 1 SURCREEZRL, 1054
13 100% DOIEERT. ChICK L TERIEE (5
Hz) ¢ 5 S RIFST 25803, SWREThEE
MUV, FEEEMORDS SEHTERL, 55
i ¥80% DIEBBALFRD bIvb.

B ORERE > DR SIBRICE T B ot
T HELNESOREIBEE I N, —RiCTE
B RV ORFE, FIBOBIT, LA
BT 5 EIEMRE 2 EE L TL SR
Bt X 5T, ZORMEOFBIEFAGIhTwEE
HEIhTW5. MLLOEFIEHEshTWR
V. MR SR ICEE LT OB
xhs&, Ca*t OMIENEARSD, 0oL
B RIEET 5 L HE STV 52, kil
DFERH B DIEES W2 BT 2 OIS
T, WRERIHEIEE B FRTHD XS TH
Rans.

9. Effects of divalent cations on the
spontaneous transmitter release at the am-
phibian- neuromuscular junction in the pre-
sence of ethanol, 97-111. ’

= & ) —/ Ringer Kk GBI DR
EATICET 5 EREREME ORI S LIET
2 W51 A+ v O%hR :
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K. OKADA (RIEBE : BECK, [E, $—4£H)

MREBESRCRONBM/AEIRERN (m.ep.
p.) ODHEERHREROBE MR X VBRE S h
BV, HfEHO m.e p.p. OIEEELT ethanol iz
Lo TEHELLERT S, ZOHFREMBKED
Ca™ ¥ 51E:@ DS ethanol 1T X » THERT
5ZLTXBDDEEL BB,

COEBRTIE T 7 ¥=<F=ny & s =
V1 DRETHEE R, ethanol-Ringer FK¥E i @
Catt BEZZE270, Mg* iz Llil
ED m.ep.p. OIEEDCELBB L. T
RIZIEH Ringer KM OBEMBWICE TS m.
e.p.p. DIFEEL Ca**, Mgt DOREZE({LL O
REFBERBTH 72299, T7bBEHR Ringer
KA T1: mepp OHEECEHTD - 7o
Ca*t, Mg*t OIEEZ{HIE, 2~ 3% ethanol 38
FEThTAEShE Y, Ca™t BESEEELD
SEERIHS L (Ca** j2E% 18mM 5 54mM
L5 LAEE IR R 2551 i B), Mgt
i Cat* it Utk <. Lad Catt o
—ZIRETHEML mep.p. DEEZLThLE
LWREO Mgt &z 5 L mov-~Licdh o
Jz. Zhik Catt L Mgt L8 1:1 THEHT S
ZERFTESTHS.

HRIPEA R OEEI St 1k Catt LRI
EAT5 L vbiuTw 559, ethanol-Ringer &
AT St % m.e.p.p. DIEEEICE XIETHIR
i Catt LIgERBETHD, Sty Mgttt 11
TEIT5X5TH 5.

Batt 13 Ca** LA LED ethanol DIEEEMNE
WEER (3% %T), mep.p OEECHL
THENTH B, ThUEOBRETIIE S &
5. 4 % ethanol-Ringer % # iz 0.9 mM Ba*+
Bz 5 &, mep p OHEEEIXNEBONTEI
HERL, 515 Mgt OFRE Batt i
DL~ {ERZNHEL LIcDT, m.ep.p. OHEE
R LT Batt iz Ca™t OBfEOR BB B LS
TEZbIB.

pa i3
1) Katz, B. (1962) Proc. Roy. Soc. B, 155, 455
2) Okada, K. (1967) Jap. J. Physiol. 17. 245
3) Gage, P. W. (1965) J. Pharmacol. Exp. Ther.
150, 236

4) Hubbard, J. I (1961) J. Physiol. 159, 507
5) Okada, K. (1967) Experientia, 23, 363

6) Miledi, R. (1966) Nature, 212, 1233

10. Vascular responses to catecholamine
on the sinus node artery of the dog, 112-
17

4 X AEEERDO » 7207 3 VieshT 3 RE

S. CHIBA and K. HASHIMOTO (TS,
AR  Jbk, E, M)

HE 10~14 kg DHBRA4ERFER L.
VEFoLE & —)L 30 mg/kg 5EERERER L, ATME
ETChAEIBMEZEBLZ. Lo 5 RIS
FERBROSETHLEERBR (Wb 3R
EAEETBIR) 2B L, 22 ER 05 mm 3%
DEMOEY =F VvV =a—~VEBATS. 2
Dh==2—~VEBLTEBR»LHFELEHD~
SY VITEREREZ TR olc. H=2—VOFE
Wi T2 E2ERL, Z2H5RE 0.01ml o<
17wy VURFERLTERSEA L. SR
DEHTITH T2 ~17T 3 VEOIREHSHEIIRC
WEHRIEEZMEEOZEL & L THEL, £
a- B XU -7 Frv Yy VENFIOMES B,
EREARFOMIEEIE 2.30+0.32 ml/min (mean
+S. E) TH 5 7.

TER

L. 7F2—17 3 VELLTE FS 3 vV
(01~1pg), /A=Ex7Y v (01~1pg), =¥
27V YV 01~1pg) BXBAVYTRrFLV /I~
(0.01~0.1 pg) D ABRFER L.

2. 4BOH T2 AT IVEDS B FRI Y,
JNTZERT Y VEIC=ERT Y Vi MENEEE
B 0L 2R84, WERBRICOL2RTE
AR LB IBERIE DR BN 555535
wie. —=HAY T wF v )~ VORISEE CHRR
RISOHRTH 5.

3 HFa—NT IVORMERE - 7 ¥V
F Y VEREITHE T =V —F I VEIULA
XYY VTET IS, ERIBERIGIE 8- T
FU U VERFIOT =7 T ) r L CHlifSh
D.

4, ZhBOEID, ZORERKHEIRICIE am
L 8- T Vv VRRBOFESERIH S,
Z DIREFEEENR & o LEFEIR & OfEE S dis-
cuss L7z,

0
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11. Assessment of aerobic capacity with
special reference to sex age of junier and
senior highschool students in Japan, 118-
128,

HRMRE
BEIT2WT .

A. NAKAGAWA and T. ISHIKAWA (d1)ilJg
T, BEAE EK, E, RE¥E, £3H)

12 BLT I bic b, BRESTFOA,
HFBAOELEENZEEL, SbczheB
BT A— 2 —OHAEERE L. BiRE

BEBCHRD, LB THREELI - TH
SHEREN T EEE U LR LSS 5 DT, LHE
Gt X SMESTIEE, KEOTHEL1Y S
<DNOE R HEE L Lz, AMIEKRE= =

DA R BRWTHIERIC X » TE X, BRIV
717 A FEELEBRER SO B Lichs o 7.
DHEISAEOER X D EIEL, WPRBILER
SoAZOHATED DTt — I AL DFHE
Lis. BEWEL 7T Ay 7EEIRE D, HIFY
A IR AW T L.

BERBEE2ENTE TR X S o7z,

EREEYVRABRBERELME S # b0

#~ D% maximal performance, maximal oxygen

s, BREOHXE

pulse, (KB ¥ maximal oxygen pulse TH5
B, ChBRBEABREEREORM L LTHVS
CLTidEVERPNEL V. :
Mgk X 2R ABRREREOTHIE PWC
170, 25 v 77 A MEE CEHREOHIEIC X D)
VIEEY D B AREERE LHEERS DRR»
7o BERRFA UL 2 5HCARRZEET 5%
BATFF 4 AT — PBRIELEVWOT, EEED
Bl X v, MERCX PEABRERED
e PWC170 oflEciimaivid ot Bb

# HEEo—R

n5.

“12. Active transport of sodium and pot-
tassium in Na-loaded skeletal muscles of
pottasium-deficient rats, 130-144.

KRZ7 v + © Na ERH I T SREE R

N. AKAIKE and Y. KOWA (Fruhifgs:, 0
Bk HIsE, FRIRIEME)

KRZ7 v I o Na 5, SOL (0o
#) & EDL (Riiigs) »8EE K (10mM-K
Krebs %) DiREZE L X OCHRHEERIMC X
S TP BHER S TR L. TOHER
RECEHREBECE W

1. KKZ7/}®Na¥ﬁf%%C@E@
Wz 2 RefiR+ &, FRP~ @ KIBIR & FEfEst~
o Na giinsabh 5. Z OEER 0 ~305Mic
BiH X3 Na @ rate constant & SOL ¢ 2.19
hrl, EDL ¢ 215hr? Th5. —5 KEIR:
EDL £ 9 % SOL R WTELW. Bk zdhic
EFSaABMHOLNEL DB KRTHDLH, LOBE
BO—EIMERE SN NRREZCD X5 EF 2
bihvs.

2. EERCEESN NaEF% EDL © Na
HEHISR DIBEESS 11°C BT ORpSEL Il S
n5. L L KEERE 11C TEEDMEIZ 5 i
BT Ev. 2O Na BEHTO Na-K 78
DA =XARERS 1:1 ORTELETHER
WEEZERT 5.

3. fegifE=EA|o Ouabain (0.001 mM), IAA
(0.2 mM), FDNB (0.03 mM) (3 E#E%EHh D Na &
A5 SOL @ Na #k & KIRIN &2 @ G5
5. :
4. ACh (8 pg/ml) v& Na HFH & K RINZ
E{g L, tubocurarine (3 pg/ml) % succinyl-

g 2 % ¥

5 & 12~13  14~15  16~17  12~13  14~15  16~17
W o= K 10 10 10 10 10 6
B B (om) 1496456 1605440 1662+13 1500420 1543+15 1548::0.6
B & (kg) 30.6+37 50044 568415 413+31 47.6+£21 5L0+20
%ﬂﬁ%% 1624024 2094029 2414032 144+015 1.39+0.12 1.37+0.15
%*%n%%%f) 407+£39 420467 31T456 349436 2894526 267433
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choline (2 pg/ml) WBXHERZIHTS. Ll
tetrodotoxin (0.08 #g/ml) 13 £ < & e 5 2 7o,

5. FDNB EME w 825 2 7t v iEE
0,005 mM TEBELOKE T2 EE, LD
Rt 2 e R a5,

13. Cholinergic mechanism for intestinal
hypermotility causes by arterial occulusion,
145-153.

TINREASH I X Vi BIFEEETTED = Y v{E
P e ,

M. YAMAMOTO, N. TAIRA and K. HASHI-
MOTO (iAW, F A, AN @ BLk,
[R, 3E0)

FIGRIREIIRE SR iR T B I EEE O LR
F—ARE, TIIRRE RO O IERERL TR % %
FhWCEEE Ule, LI HIIEBIIRE R {AI BEBIAR 5>
BEWREDA~NY VLT, 2EMESIEEEL
v 50~60 mmHg TEIEFER L, BRI
AT RBEFFIRAR Ue. BEISSRIHE < ik &2 i

e L7cEED = AFREFAL, BEESZNED
Zbe LT a k.

LIGEBEENRE 3 SHAM T s L, 1) BEE
BRI S L, 2HP23BITRE o7z, —F
B Z o TIHEEIIRHEA Ui d O 328rh b3
2PITH o7, 2) ZORAEALNLBE
SEBHTLHEVY, tetrodotoxin, atropine “CIE4 I K4k
L, pentobarbital TEHH Iz L, physostigmine

THIELe. 3) Ui LFIEEMSRREIN, B X
* hexamethonium T X o TIIE & A & ip 2
inds ot

B ORRD> D, BIRESERFOBRERZH S
W REE S AR X - C, BEBERO=Y v
TEMERIHR= = —w VORESRI D, FOKE
WS e acetylcholine iz X 0 IS4 E BT N2
B olcdDEFEMENS. RELAETIEDS

A5, MUEEEE SRR OB BRT > Tns
&b, 7TFVvrY vEREREIET Froy vik
EHoHl= = — v VORE L BFETE R V.
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HEXREXHBEEFRHER

1. WIBEF A IRPHE (1943~1948)

WIS (1943) 57, HBEZALL & AR
CEEBHESENERIFEOTr DEE K
COEBRIEERS KD WEEOERITH b
Nic. PBEBERKEERSICHE S TELDE
BEAE L 75 D % OEHICH U TR S Nz D
THHERFABOEEOLLICTERLEEDNY B
TREIIDS D Thote. UEOEFIHEIC
MEELORIHOT L, FEETHOBKEE
Sl AFRFE THEOBRFEEIFBL LET LK
Poie. BB, 1y SREBEERTEE
Eh, BEDEZLARIOOAEL Lol

HRE RS O 7 HIRFN204E (1945) 108, #&
RPN HRESEEEMER GRRE
BRI X VEE L. REBBIRTEE
BRI ENERZOBEO—MMEZ TR
2R, PR TRELCIIBEFH LD UTERER
DHEFICIC LT Th ote. T OHRAREE
DL LT - AP RCREE S e, HEF
EPThoEBHER LT Ao,

Z DR OBIEE FAER O I fEr T
BHIREFHRETEL LTYTHRTORZORT
BHotr. FRBECREFRONC—ADE E
HEE) B, EREFIAEL, FORIT
o Tk UNAR) LIBM, —FRR3BuRi
— N7 - 7z,

BEUERN214ERK  (1946) FAAZGR o RIFkAE
(EZg B o AT) o IS, IWEE
O ARHgERIZERZ L i b, JTHEEh
F, IWEEL v Zithole ROBEKT),
b D ANEOBSE 2 THIZES DB
bhjc. #OHE—ZRAOFTAIH 5 EEMRO
R R TR LR TR X b0k
HEDBHIERETHo. b OFICEEH
DEEH, BHZE, TV VEELDY, BIC
B5E CHYENCE Lo . FEAFEOD
& THZE S L\ b DX BRI L E LTI
NS ORIETh -2, THE 7 VA AR
FUEMBE AL, SiCER CE LS

Bk WO

MBECAHEIMY HTFROLOTHS (AR
AEFEER12 £ 1950). MMREETHL L T HRE
BRI RS EERHE > b4 OBRMEEH S
BTV EWEZ EEEH L0 h i b &
v IBFI224E (1947) Bk, BEISAREER O
HINEWICB D ZLRTE, BOHEOE
BTEz, ZOBRMIKEBEZDLOT, N7
v 7HITIED BN, —HEL LTEALRITEY
b DT L LAEKI204ER] (1947~1966) fHFH &
hiz.

W DERABRSEESEBEICAR LT
BTholtD THEEZIARBCRELEA-T
HRP BP0 TRTHERICR Y Z0oMBEICE
Y LTz,

2. ETEEXREESHERMR (1948~1950)

OB OBER L L CRBEREEERR, T
HEEIEER, REEAKEMN, AREkT GE
KR RZEER) , RIFEH, REESHF,
ST 2 44, A= LTBIZEE, AF—H, BEF
X5 3, JIEGEKE, FEEE—, EREE 0T
HEEEDERETL 9L KEL LWIKIELE i
5T &, WEFN234E (1948) ICHIBE BIL RS
ERREE (HH) i L, BhEdR, A6, Bb
FEOER L RFEWIC Y FEORFES XU
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FHEIC SRS OERE e,
LOHLﬁ,%ﬁ%®£¥%u(Eﬁiﬂ%

12 : 1950), Bi—fiise oaMaikit (B AL sE
12 : 1950), Veratrin OEF#E (HA 4L

13 : 1951), FEEBNCBIT AR5 (LERES

11953) &RH Y, KB EE Ik

LTFT&otL%##bB?%MLﬁ&b
iz,

3. BBEAFEFMERPHERNM (1950~
1954)

IFHIBTRERIR S & BB, MAETEN—
FEICI YV EBRERAN S h, BBERKER
HEREEFLL 1o 7.

HER  AREERIE, (TRESIEEME
R REEER (RRENIER X Y &,
EER 2 YR, WP ICRRAKERIRICE]),
RFBEAREAN, BWM%, AERTH, %%
B, BIREE, KB, REMHE, KLBO S
ZOBFERIUHNCE 2 4. Wigedk, HYEL
LTAE L b DI HEERE 2B, 0
F%, AREET, HBERE ETHA, M
JEYR, /ANBRIE—ER, SRILEE, EERE, FHS
B, EBBHE HUEROEERD - 2.

T DR O FIHIIC A TAFE R BT LLEG D &
o7 thirE, HECE T 5 b OBEThoTe
B, SRR EIRICE LRI BT 5 b 0
BEH bR, ZLTZOBRROBHICE-T
BBEOIEREEITAAL PRBCET 0D
Hllrole., ThoOHBICR CTERAAF
2 DEEZHER IR TS O FHIE A A O
%I (Gunma J. of Med. Sci., 3 :1954) 3%
RENEEREGREEAT 5 BROMRE
Al (Gunma J. of Med. Sci., 4 :1955), & %\~
1ZFK 1L 0 B2 (R (Gunma J. of Med. Sci.,
4 :1955), HiofEmEICAET S Active patch %
BUHALE LTBET i (REREDHY
&, 1999) SR« 0ERPBR SN, EH
ERANCET 5163 U b T — OBRE 16007 ¢ —
DT 4 NALTE. FOMBEGER IO
1652 1T + 3 EIEER Facilitation 38 -
Inhibition D&% 7 + 4% (Gunma J. of

Med. Sci., 4 :1955), BiEENr O I I
T 5%, EoE ke Impedance DE{LDE]
£ CILBAREZES : 1955), ShlgaEHESEE ©
EEMEY, RERR LR VvCTiTR DRSS
Tk, FRALHEHINZICES T2,

4, BBERZEZME— FoEBPHER
£ (1954~1957)

BEB, MABHERIR, H%EREEM, K
B, REM, RERHEBTE, JE24.
EAREBER CKE®Z), FRRA B #Z
(RR THIZRET), MHER, BERE, Has
FHE, NcBL1L. BWEL LTAZELED
DARER—, BRER, BRI, EES,
EARERR, BRIEHE BHYE WEERE, -~
REFDHEE.
HERPLRFREZRERLRES NS IC
o TASET 2EEICR Y, FEBEOXRE
ELTEAEBEBERARE - cb Th 525K
BRI S Ui e ORABRBABE 0L
BHRHZ L Lot EAREEEOWREE
ELTR, ThETRERBOBEERICHEHS
NTOWIHHTC, KEMOBRIBFE S NIDT
ZOHLO—HEREL THERTB LIS
Iz,
FE—EEEREOMEREIBEIILENEE
BT 0B TRTThote. BRED
ALUBEZ L VDO TERENDORIEREL LT
Wz LHORELD > TZOFEICBIT 54
BHERIID L, L UAREBROE 2 —B
TEEICT 5 X 5 BRERPED o T, FEAER
BEOHBIRL L TERRARSERL LK
KIZBT BRREDRIERD I DFETFD T L %
SFT TR BD I CEL P -T2,

3. BEARE—LmMPEHE (1957~1967)
FoABPHZOLERAREZ I RE» 5 F
SN TP OEANCE—BE, FBENG
Claote., Liehho TEAMEHEE I 0E
POEMEVRIcARBZ L LS.

Z ORI FAHIE B - T L 57
BIE—ARICz-> Thrb oMt 28licSiT s =
EBRTES. IBRIEDOK Y EIZS W T



776 BB AR LESR

BOLDDOABERHEECELL (LT OHED
25 Th ol bEhineR) ek, PR
HIEEIC I > TH DI AE T 5 ERESIIET I
My, BELSEELTE®- LY AR
OWEILES Z LN TEB L O T.

H— R E O

=B, WABIEEIR, REELHEN, BF
FKIL®, AR, REETME, S, BAISET,
ZR)V2Eh, ERAEL LTAE Lt b 0, FE
—, FAEER, S, EHRFE— RETRAER.

FigeEE I X COAI BB & eV TIT b
NicBELFMBEEERICE T3 b O THIkIC
o e S OERICIE T W IcREBIC 72 o 7.
Bn34dE (1959) B, HhEEEATIRERFICH
FE L.

TR E ORI

e B, RABHEEE, HEERHEN (i
BhEkE), BHE, FOLE, #&)VEER, EIHES,
BT, fEEh, LHEE, ST %4
LLTAE LR b?, BISFR, HEPIE AT
&, hEIR, FAEMET, KPR, B
¥,

FoIBRmL, ZOHKko Tr DI,
ERAEL LCAZE TS bOEBIRTIhb0
Jeli L\~ 5 2 L TR A E BT S ASROBIZEIC
Dol VREETHZENTERLS5IED, H
BEACRT > BEREREHE Col AL
CEEESERESERFECIIVREL, %
7 B AR EEARORBRERFO—HICZ OFE
By AN TZRIC L o THRIRS W5 BEED» O
BREERPNET 2 HFESIC L - TERZES
REEWS - L RARIC o7 (Guoma J. of
Med. Sci., 13 : 1964). Z D% E b icEHBOE
FERE E 7o X — EOBEATEEL Wheatstone
bridge B L, HHEHIE, HESOROE
i, BIOSBAEEMSICHE © & 3 Hik

BERININVECETIERMT L b e
(Gunma J. of Med. Sci., 11 : 1962),

EnicET, HREEOSMERORESE
L LTIER, BAAERSOEE ThE ML
B, ROSHER & ERICRD 3 HHESDE
Fsh, ZOFEIRE > CHERA, BHEHR
WEOZNS ERE L (Gunma J. of Med.
Sci., 13 : 1964). #\~T Voltage clamp ¥h%H
BHEANCER Leniextd s KISBH b »Ic S
i, H Voltage clamp % b D3l 5
BOYDTH B0, EERELEDbOEEE
LY 2hEPERRH S hic. £OfERE Volta-
ge clamp E—ERMOBMOBEEIXFIRETH
STHEEBMEEET A LRAHETHSZ
LR L M E e (BAREER 29 - 1967).

Zhb oW L ICEEEEEOFEICHT
BHIEL L CHEHAERUSRERIE IC X 2 BEERE
FER X ORIk B RERED b —BIRAZE
FOBEEECET 2 MRB L bl (FEER
729 :1966).

WA & R E Ch SRR R RS
53EH (Skill movement) T4 % WHERED
—HELED BT 5.

—J519634E 4RI KE 2 & JF ¥ Pacini-
an corpuscle 12 A VAL TV 3K, INOMHRER
HED MR 1o\ THTZE & 3 Ml J5 O FEERRAHE
DAL RENC O W THFSE Z ED 2.

FRILEEEERT & Y 58 B L e B 01T
o \WTHIBE B i AR IR S NI THES:
R OLRBROFEICEML T 5.

19664EH R 22 HALE, SHEREO =7 ) —h
OFRED BB LIe D THE R Z hicB 2
LA VYO RRER LBEOBEERD
196 T4EFRE > b FEE COETREI D D s
CE-T.

(BARBHERT 3)
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HREAFREFXFHREF_£EBERXH =

% R

19544 (1EFN29), BERARZEESEMICKE S E
RET5ICdlc-> TABEOE HEY R
BULEPET, TEFI294E 8 F20H Mk E 55
FBEAREEiZ L F— MO RAREEEEE & »
WROABZEZRICEAEHHE . 20H
EREARPIKNILCHREA~EFET 2RI Y,
BEC XY LR 1 BBhiclo o LEER
FEVTERLORRATD o, FORMTE
ABMOPIRE LTOMIFE 2RZ0 L, HH 2
EMOENNIED Icd v 5 FTHA Y 7 A KREEwh
R PR e R W, Gerard -+ #f
R[5 7o, BAROBILRITOFESBRAS X
NI OEF4E 9 AL6A Th - 7.
FARDIESMFFER X, H— B ORA B
BOT CRRRADEIZSHR LT, B
OFE#F -7, F o+ O BRI ERE
(195448 9 16 H ~19574E 3 ASLH), /Nkk i &k
(FCHH) cby, BBREIAHST T -
7o. WBFNS24E (1957) 3 HSHEAKRIEZT AU S
ARE X VM EZREH L URE LED CEEL
7z,

EERE

TEFN294E (1954) #EICTIE & i B it
REFHEME A > THRAORY (BAREOKR
ERREE) tbhY, EXBEOM- TEM (FEE
DA D5 OFBBFTH - T BiFEI
EEP R v N BdZA oYL T
BH BT T, EREL LTARS o
Boie LTEZPT I OCOMTRRL, 8
WMEB LB L VIFERETH-7. L
PLENRHERLTEBERY F~ A LTE®
JRERRICE 2 X 9 L v o RAZER L EdRa oM
EBrzckBbL 0 Th Y, ERICHEMIAEES
(1957) & L T %¥Epe LTREFEOTEEZE
7.
EFHEM, £, BEL DI TEMRE
BEBWECEI S ETH OO AEEOMBOBEA
Piisbhiz. kB BRKEHSTDT m

(= N = R

v VERETRANICESZLEL, BT
FB—=h, IEERCEIEY, SHIBE
EEREMEoT. L h L YR SOHE 0T
GREEDTFER) b4 7 (BERMA ST R95077
M), 25—k (BFS24EEE) ZEBRZ BT 3
FETIBIS I o Tz,

BB RIERATEAR L FEA & ANAY IcF
Fn324¢ (1957) 8 ASLRE, 4 & Y Yic[g TH
FELjc. MR KFED Moruzzi #ifgOHi%E
T 24EM, KT L kBT Brookhart
BAZOT T VEMFE 21T - 7. EEERE
FALK B (R TRl s CRER T2 - EdZ o
ML > TRSES AR X VEIFEL 2 Y T
TFFERR DHASE & BFSRIC Y » 7o, BEASEBNIZ
TRECE RFEEE TSR 0 KR FER TR 2 23
& Rl IC I FS34E (1958) 3 A16HBhF L LT
EME L7c. JREF, BRI BhEFIL Z WL 1044
CEYEARDOERE LTRVICHEZRESE
7z.

FRFN334E (1958) Lz b, Wi EBREZBALAT
ZEEL Lo, BAPRBEROET —<
LLTEZ TR EER L OEMERD
EE) Tholc. UEEOHAROET L FBEH
FREOENBELZT, PECHENTHET —



v&%ﬁ#%:k@Kﬂ%%v,ﬁﬁ%:iﬂ;g; :
FOHROITHOEIC X » T BiE EOG 4§

EHE TR DT —~vRENEBLIEIRLT
gL LCoEE»» T, T 0kshi4s
FCT-ELTHRI T3,

W44 (1966) 7 A, FBEESO 5 BEERT
BEMERR LS AR ERE—EEE 5T
4> 100 BEEFD 2 R — 2 ~BliE Liz. Z OE
| WEELTEEL RIEEERTS 2 LR,
WMHEOPHCE L EERE LA HA43
o (1968) EH, FEEEMOFEML, RUL 4RI
EEER 2.

reffgeshy, (1) EOG ogE

B O ESHRA LR ERL2E (19
37) , YUEAIHFEROERE TS - A=Y
HFHE LA BT LT TREL
OB R TRIIOH/ILTH S (Jap. J. Med.
Sci. I1I, Biophysics, 5, 22-23). 1744 (19564F)
Az~ 0 Ottoson &4 = )V CEEHNCHIEE
LT, Zh% Electro-Olfactogram (L T E
OG) L4&HV . BRI 2BERL, 5
BRBOEIL L HCHEOREFRDbNSZ L &
R L (Offi-j5%). bbb EOG iz On A
L Off #l b % 43¥8 7= (Takagi & Shibuya, Na-
ture, 1959; Jap. J. Physiol. 1960 a, b, ¢). EOG
FUAER O FFATIMIY & FIRRFEA: L7 828 Ottoson
OWFELIFETHET, ThiC X » TEHIRD
Off-induced wave 3R o Off-EOG X v 4
WHbHbhs = & 49, EOG 73 generator
potential TH 3 25 Ottoson iz £ %50
L zB)» 7= (Takagi, Shibuya, Higashino &
Arai, Jap. J. Physiol. 1960 d).

HEERTh B z—T VL 7w 74V AT E
HEEOEE b TwHDT, ZhbERER
IR & 1 72T, BREEED On 2 EOGL
FE o Of-EOG : R RH & hic (Takagi
519604d). =z CxFrx—F VORERFIO
BE bz TEE BEOG 2kt 5 Lkic T
=T T — N ORERFIOEE bKE D
T THEEE EOG oS & & HETZE Lz
{Higashino, Takagi & Yajima, Jap. J. Physiol.,
1961).

FR 122 MREOGIC 20 TT A b LicfER,

B ENHAL M- (Takagi, Aoki, Iino
& Yajima, Olfaction & Taste III, 1969).

H DO EFCEERE P T B, AHIR
> THi® TERLBMIEHN EOG 105> 3
b, fxOBEkD 5B EZR L (Takagl &
Shibuya, Nature, 1960 €; Jap. J. Physiol., 1960 c,
f, 1961). = Juix Ottoson (1956) 23 = /LiT-D
VWTRH LSO TH B, 0 HIRBED T
HTHIOHREREL LD ThoTe ¥
72354 (Jap. J. Physiol.,, 1960) 134 7 F WLk
BICEHE bz Th= oo EOG &3
L, BEXHE Off 1 EOG % R L.

BEEO BT ER OB BT, KEDY T
BAkDEEERC S, FZTAEIEHY, 20
B EEREORE L KEED & & L TR, ko
BITH L TR TIEET 5 0 W% Lie (Shi-
buya & Takagi, Gunma J. Med. Sci. 1962; J.
gen. Physiol,, 1963). = hX&KAEDE DL
FeKRFogORERFE ORFEEZHLMCT
HHIROBERET LB DO THS.

R R VAN, SORRIAE, EEMARR XU
Ry v RE» B> Twb. EOG 238 0
JATHRETEPEHLPICT B, ETHM
e LB TR R R S . £
OFER, Bt EOG XL iaik oyl ic il L
TREIEWE, BRCELITEE L (Taka
gi & Yajima, J. gen. Physiol.,, 1964, 1965). L
7ot o Ttk EOG @Rk Mg D IEE &
BrfEwm Lz, £BiE EOG o4 < & b RE
SEATIFHBOSWC L 5D THH I L
SEETEMEE R Ay THE» 7z (Okano & Ta-
kagi, RFER).

EOG oWEz & bicfisiw, =v 7k
uh—xX21zk s EOG ofrEEkLiz. —
Bogi k- TETZBELRNEED EOG 37
SADERIC L VEER, v F20OBRICEY
WL, —OREMERE L FLOEE 2R LI
N, =—F)N, JuuTZFAhitlitkoTHE
T 55 EOG & o biRL, BIEE
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HOWEE 52 L 4 - 7z (Higashino & Ta-
kagi, 1964),

WIBIH LIeR oA 4 VBERE 2 T
EOG o4 4+ v BF&ERL o. % L Tk
EOG 1z, ClI© o#ifaN~DBE) L b  —i
K o~ oBihic k- TETEZ L E
FEA L7, EfaAs v o Fr, Brm g
HCO,” & ClI- oL izdT L, BA A
VKT D0 I 75 v EBORIETHAR 1.95 A
UTob0REEEEL@EEL, Thi oy
DB L2 VZ & 2H 5 h I L (Takagl &
Wryse, 1965, Takagi, Wyse & Yajima, J. gen.
Physiol. 1966). Z FLxFEEOMHIL - 7 =2 ©
Ito 52 7cfEREECES T, Eftk
EOG i Na*o#fluNB B L —Tik K ofify
ABBLIC > TR BZEDTHASH, 20
BAE Nat offff4 3 xRS harok
(Takagi, Wyse, Kitamura & Ito, J. gen. Phy-
siol., 1968; Takagi, Kitamura, Imai & Takeuchi,
J. gen. Physiol., 1969; Takagi, Olfaction and
Taste III, 1969).

ERRO—EDOWIEN bEA B 319604 LIk
Wk “EOGs (L Generator potentials G
% 27 (Takagi, 1967) &5 B OfRE % &
LW, 19684 Olfaction and Taste 2B+ 2%
SEERES VBT L (vy 77 =T —KEE)
TR T “EOG Problems” 2 EE 1L THRE L.
ZDROWGE % b % 7= BRI “EOG
PXIRAIIIC fi3le 3 B 2 @ Generator potential
LB OMBIEN R X T Bk 25
PEDLGWEN O STOBMOBFITH 5, &
YL THB.

WA BRI U NERE & R 5 & E—Hla o %
3Rk s 5. Takagi & Omura (1960, 1963)
BB = v OB OIS &R A ORISR
L7273, Aoki & Takagi (Proc. Japan Acad.
1968) REHEOFEIC X - THRMEOAEANE
GFERAE, F10mV 0 E v B (Generator
potential) 12 D 5P 57 20mV DR
BMERZD LRI L. ERBARTLD
BEEMRNEEEC L VE L DIt T30

B & S LB O LB OB £ HTFE L iz
(RFEEK).

(2) RBLERRN K DFZE

BARDBIERAHER DR EE LI DiZA Y /4
RECURERMIE & SR B — S BB AL L ©
BREME LI LItk 5. ETHRIROREIC
GABOB %#{Ef L7z Lt & DM 0 L e HIZE L
(Takagi & Shibuya, EEG J. 1959), %7z %0
JABE T 24T 15 Tz (B AL ESRERE,
19584F). YITHLER DT O E ML 2 R H
HICHUNEmRERIA L THEOREMESH L
(Shibuya, Ai & Takagi, Proc. Japan Acad.,
1962).

PPy (1968) 1 BBFEAT OFRE O T CIABRAH
JaDJEE % 4 FORERNR L 4 FOMRTR O 8
DE), EleTFATa—LARMEEEZRE
BAFROTF LT —F LD 5FDE DT
ZIE NRETRIC AT L, B OFRIEIME & WRLBRAE
JEDISE DI G T, ADWIE & il L
(Higashino, Takeuchi & Amoore, Olfaction &
Taste III, 1969).

BRI 569 B B AL R O SRR B 2\ T b
Ottoson (1959) &b = W CHIFE L7275, bivh
N BOBEIEIC X - TT v b T L IEITESD)
ERBDIOT, EBIERE = VTHIZE L
(Harada & Takagi, 1961 b). %Mo FE % D
RS BB RN % iz CURERIMIE o (258 & i
ZEHEBY U7z (Takagi, Jap. J. Physiol., 1962).4%
FyyFEHY, W EROBRMMC X 57
R 2R X - TRV Z 5
5T LERML, & ORRER &M~ 7 (Fujitas
Oikawa, Thara & Takagi, Jap. J. Physiol,, 19
64).

GRS (1968) A BIEIROEEDOT T
ENE Y b ORMEIE OTEE & & L =X
WD, Rvbnic X 5, ERER YR
DEREGTRELS, —EOBIEBETHI e
BEEE L7c.

(3) WEITRI ORI |

Ty b ERACEBEAT I A v Cy
clo-heximide) DR EZSI Lic. Ty F 23T
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S Yy OEEREBICHI Z kMY, Ty

FREFEOKE F T VIRE EERBIT SO
BRI X B Z L 2 L (Omura & Taka-
gi, 1961).  Z OEHEEFIF L THEERE OKE
FH AV UKL ICENERE S TG ED
UM ST, WCTOGRERHRRL, ¥

PR A EE LT, BOEMREL PR
BBk LTw3. EoA XOBRBEREEL

AR S R I X - TERL, D
o 100 FREGESTH B L BEHA L (B
W, 1969).

Z ORI OF LT X D BT O
WERzx+ 5 1M (Higashino, 1959), 3 X OF
R B ARE b ok % 1R (Takagi, Higashino,
Shibuya & Osawa, 1960) % < EHIRIE L
7o. FRIEOWIZE) RBHHEROMIIE L —IHET

LienT, BEPIEOFEL 206 & 2 A

LT\ 5.
HEBDES)
SERFABERE (195441016 A54) &

BB RFESMCTHELMEER S F S

7eD T, WAFR404E (1965) 7 HI6H Az 0FfR
WCEAE Lie. AR IIBFS34E (1958) 3 A
16HBhFE L 7 b, BEFN364E (1961) X houwm D
FRFB~EZ, P —ERE LA E5 3 ER
Dr. Beidler offiemicE % V%L OREE D
Fre. PZIRREFI404E (1965) 104 1 A AFHERT,
WEfnd24E (1967) 4 A 1 BABIEIRE Y, W
£5 01 BERRBERE (B ~EELk.
REFEFIEEAS24E (1957) 5 H16HBIF L 7
DREFNSSAE (1963) 10F = m v ¥ 7 KEE~HE
%, WAFN404E (1965) 8 AJRIEL THIZEEZ >SS
\F19664E 4 H 1 HIEZEEHERT, 196749 A 1 H
Sl L 7n o 7275, 19684£5 A 1 BEUREL Dr.
Loewenstein OFFZEE~ LK LE4E 4 300
BEKAFHE Uiz, MERTE (EREM SR 25)

WEFN344E (1959) 128 1 HBIT & 7 D 19614E 4
B 1AEREA~HEME LTErhe. ENL
VIIEFNS6E 4 H L HBIF LY, 196344 B 1
HERORRBERFB~EEL Ko7z, BE
GEROEEZE) 1XHEFN384E (1963) 4 H 1 HBHF:
&g D, 19644E10 A 20 H BERE FE~ i &
LTHErhz. FRE (RS2 E) &iE
Fndl4E (1966) 4 H1HE X VBT LY, 1969
£6 71 BRAKESEEBFEEE ~&EH L
7. BUE, ERE (LRSWFEHE) 1ZEf43
4 (1968) 4 A 1H XY BIFE, 7oARRIE (db
REFHHE) ZHEf444E (1969) 7A1H X
AT, ERREBE GRRESEHZ) 1319694
TR1IRXVBIFETH S, BERFHITTERRE
R IRFn384E (1963) DSRBIE & CIHHEIRENT
L TAEPORBO—FEHEY LTV 5.
REFREAE & U T FHBE (BEREZERH
By, 19644% 4 H A%%, 19684% 3 AZ3E), NS
R (FL), B¥EZE (19664 4 5 AZEI9T04 3 A
E), MRt O RSB SE, WA THE AT
W9 24T 75 - 72 b OWREER (FE%, 19594-
19614F), PEMEFFM O Rl 1962-19644F), M
HERER (HSRL1968-19704F), HERAE (H&
£11968-19704F) Th 5. ZDOMH T TERD B
hz Arai (XZEE)IEER, Olkawa [X@EmA
By ) FRENFEO D ENHEL AL
<% Y Thara, Kitamura, Imai 1332 % Fi5-
T EEEAETH B, £ Yajima, lino 137
PR B AHOENE T 5.
51

WAL AR BT A SR O BRI I UNHERFIE SO
FREERTE R, BIERROMe v 7 7 27—
M, Vv 7<= M, KEEES X ONEER
2 & OWFERIC L ViTihbhizZ L 2HL
CLELSE#T2RETH 5.
: (BAREHKET)

BED (BE—2EEE) « RIARE HRG O RIS BUE ST
KW ZADZ ERFDEDLEHA > TnD. whb
@ % EHEEE SEAED X 5 Cihbh Twinh -7z

HRICIEZTS DD E5bhb & EDT
Rz L eER, e, MRk onnsED
MO ERNT 5 LoME BT
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ERETHTEDZ ETIRAV. HEIEAEVIE
MEDL L XMFE->TWELSIES.
ISREMEE I AR O b & TH v A h
LUA S AOPRGLIELERZ T TRbN. LT
MASARRARSADOERT & UCRIBR SR
ERET LT

RN & A DHFE L 7 Ll o> JE RS
Bolel &b s, T DU MERER Ik g/
WeoU b oThds, ThEMBIc> 1 tswy
THHNRZ R =2 —DE V2 v b T—ERTH
WG 25 E—EDY X ATHRENERD F 5> 5 5RE:
HRE Y Rakd o TIEELRED S 2 L BRET
BB ENTED. ZO&FRBVNRDHIBRIRD X
LHBHPNTVD L EBBETH D, KL B
WHIERAI L B> T 5.

ADLED L — 2 A~ f1 — EAZERIC DWW T OEE
MR OV CAEREZ I b b 5.
IRARE A ORTEALBIE T {VE~b< v, Jhic

BEIE, HERW, WE—=017k o fo—EOm
KHERD D, MEASARBEBZAOFT L L E>
0B NE ORFRIL X AP LERATRE LR X 5
WIRLKIALE D T C— SO ECEhE L 7=,
EETMR, B, LR EROVwTIME LT
BB, KT DU & B LB > W Tk
FACH - CHIEL, £ E Ml BEE oL
TR OV THIDAATERO LT Lo ELRI
AR NEZRbETERVW bRl o7k, Zh
BROLETHS. HBMTEVB SR, THAL
ZESDNIPAE VS LELRY, —ABLhlvy
MRS ADECTHEHATHWEDTHS S b —FEEL
e SN EEDIVIRELLLY, F57,
BAEMIOLTPHM R BRI L W5 28, Bk
ADEFRIEIH T 2 EHoD TN D & FRiT s
THHEEBITEENTLH B LS MR UMBT D
W, BOLHEOBRTHHAS 5 5.

(MLlisE—503, 1970. 5. 29)

PHFC (s < imaHE = 38dE n3 4> & 305UE
WL 2 O SRS % L o & MR T
BCDTDOZ LTH > 7. MEIT DV T ORI
FEMYED 5 bCHITLbR < TWD & LI E
DEBYTHD., FAENERIIRC O L
IRU, BEEKRZCEMEL Tr BBIE E CRIBWME O
EHIFEIITBRAACHEELRMLE 2722 LRER
Wz nwE oA THS.

TR RE DMK L FBREMb i nwE 2555
HELCTSHACE-TwE. SLWAR, &, B
W& S B E TR U CERSAELE D B AT

IR Z Al 5 & WX, SEREESEIeE 0I5 &
S LVWHRT X 5% )1 oM B it s
.
VSRS LS & » TR B 5%
OEAEMF I LR 5 2 EDTE RN
BOTHDH. TDILFNBERC LS L OMEMR
HHTHHH. FUkDE Wz L THAH5. ADS4E
HO L HREBFERZ D » T BME OIS
WTIE AR ZED DR, b LELZERLT
3 Bz,

(BAk, MLZE—323, 197047 A)
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RERFERTESENTEN F 0 # 2 2E K

HEOHKICH Ehi N VWER 2= —~F R Y
KREMWRAETEHE (BFEA « LY V- 7 %8T)
TR L7z 2 MR & o TIEM TR & BT
Bote. AV = —FVO—fRiLED LFT IS
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4. Mode of Life and Aging.

The 9th International Congress of Gerontology will be held during the period
of July 2-7, 1972 at the Palaces of Culture “Ukraina” and “QOktyabrsky” in Kieyv,
the capital of the Ukrainian Soviet Socialist Republic, USSR.

The main topics of the scientific program for the 9th Congress are :

1. Essence of Aging (Modern Conceptions).

2. Role of Regulatory and Adaptive Processes in the Mechanism of Aging.

3. Clinico-Physiological and Psychological Characteristics of Human Aging
and Peculiarities of Diseases in the Aged.
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