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Studies on nervous control for water and salt secretion in saliva
from parotid gland of the dog Mamoru SUEKI (Department of Physiology,

Kyoto Prefectural University of Medicine)

In an attempt to verify that the salivary composition may be regulated by the nervous
control with the parotid gland of the dog as has been proved with the submaxillary gland,
a new technique of perfusion of the parotid gland was devised. The parotid gland was
isolated perfectly from the body except the nervous conjunctions and was perfused with
normal blood independent of the systemic circulation. Then the osmotic concentration in
the systemic blood was changed and the effect upon the salivary ionic concentration was
examined. From the experiments, it was concluded that the nervous control of salivary
composition exists with the parotid gland of the dog, and it was suggested that this nervous
control mechanism of salivary concentration may exist, in general, with the salivary gland

which has the striated part in the duct.
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Fig. 1.  Schematic representation of the canine
partoid gland and its blood vessels.
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ThHPEV) HIZOERFTLEZ. B) 2T
10% NaCl K EEAT I L I & vay
Mo Na, Cl 4 4 v iEY LR SERGARICHE
THREEIE DA A VIBER ERT 3285 hER
L, C) sbic—oFETREERL, ER
MmEtER 2 B b TR, &84+
BEEZ 10% NaCl KEHEAC I Y ERS®
A, RS X OERMP & OERREER S
EO Ly ICELT 200K, D) EiEER L
EBr % 109 NaCl kg D4 v 12 50% glucose
RIEEBEATAZLICEY, @FfposF v
BEWRETT 52, BEEZEATSL51CL
A, FROSIER L CRER L7 ERIR 0 S 4
WS N BRIV 5 EEE L2512
DB, E) H#BICC) DETHRRLRFLE
BREERMNETRCAMT ML LS
Bl U CIT o e B A RERIERIZ 0 X 5
IC7s B ORIED S HB IOV TERYED
7r. ST RERFEICOVTEE b TEMI
WwRBZ LT B
1. FREESEE
ETERICIIAE 7 ~15kg OREERA X
#7100 T % MERED R < FV 72, BREMTIZ ©
DI T RF—NEhEkg B2y 0.03~0.04g
DEGCKIRERIR L Y EA L2 CREIR
RUIBR LA v FEAVvT 09% NaCl /K
Ve & Bst e A U CERIRES & R L =5 TER
BRI LTI AT — v & EBRPE 2B LR
BB & —BICRORRICTR L. Zhick
5T 5~ 6REIchiz 3Ry XL 1Tk
5T LNTEK.
2. FEE
FERA X 2 MEMLE LT, —IEN AR
FTECHE L%, EWEPIRHEZTLC
ERER R B LCHERIZED D L Z 0N
% K CETHRPNESIREEE 2 0B
BB, EBBENCH e > Tik Bradley® o
£ X OFHEEBEC L UTR 1SR,
EFERT Z - CHAEEIRE VolkT 5. &
BEFERC Z OBIRE AV CERLLE AT
0T, HoHUDHHEEL TR, RiCHE=
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MRS & = OIS Ui 5 &, SAEEIRD S
KENBIRA ST 5 OBHRENS. E61C
KB R ZED B &, NEERRIRSS, 5+
EEREES L5 LTRIAL TV B D TR
Rz 90073 % L B TIREIRS & CREEBIAR A
Hbohd. BERBIUVHEEEFHOMERT 5
itk Y, ARSI UIMIEEGZ B0 3 ©
T, TNETEHEE X V&S 5 & L0
B ch s, NEBIRE 2hd 5ok Licsp
BEBIIRR A b 5. k- PRSIk Pl 2
BT HRG WAt D i AE & B A 12 BN A
BPEITLTEZOBED OIS,

ETRiEEL LTHETRERD & 0 fific X
S THWEHEIT L ->THDTHBN, AT
i S BICKENBARK OCERIEBIARS & O LT
bHHOTINRLOFRERBUTHERL T
MEFSCENBETH B, Tk Z THAE]
B X ORIV EETR AR L, KEN
BRIC >V iR EHLEIBAR, ik SMUER
B % E - BABEBIRIC OV Tk, WK, #
BREEAR, EER, MRS L Z SRR
5.

PLEBIRR DMMIBIC O WTEELL B LN S
DRI DA BFETER O S I EEREGRT 5
DTHD. ZORCLTETRETERL v i
ALTIIRIC & » TORERE NIz, BRI
CHOTHoBIRROMERET T 5% TILH 3
R E L.

3. FERFE

STERZIT LD BEELT & F 200~300
ml OPRMmMEKERE VERILL, = h 235
ke LTz, —FH oA X X VRED
MEzSo» CHRML TR E, ZhEERE
BRict b\ 5 FEEos XL, itk
v gy I ORERHCTR V., 4 ER
HEhTw3Xic, BRMEACS L, fo
A X DMK E v CHERT 35155 D b EERE
TR b DEERSFW R BT Ch 5EREIE S h
TVarbTh 3 (FFLY). RRBMCEL
T 100ml oL, ~-%V 1000847 %
N & M EERE DB 1k #1775 - 7e.

LB IIICRAETRERIC b b Wb D%
FERAL, EROMEXSAE 130~150 cm i
HEERM SR AT BT E 377C kb &
SIclEEMOREZFH Lic. EeBM LicHE
WHMEE, BEOSBROARCL Y, HE
N5 74088 2cm ObOSKKEBL, LA
O, BX Ut CO, BENHELZIE{LLIEVX
ST Lie. & bICMBkAS DLEER; el
H 5 2P ERERICOT TAEABRRIC ST, B
£ZhE ETFLTERLE.

T BIERERORE DHEICIE, ERKTHR
12 5 9% patent blue k¥ % RRFEFAR & Y 4
F lkg bV 1ml BALTLERERL
T BIESER L EETRICA S TIRVE
FHEM DT,

A, WERIRFRE S & MEREE B

WEYR 4y W 0 R EEEE LT, &Il %
pilocarpine % 0.04 mli/kg DEIE T, R TFHEH
UCIER I E T S 8. BAlE TREE O
BOEWE Y 37T RE) = F Lo Er—
EOESEZIFREAL, MREHEEI T 74 D
Aolc BEE- 2N RBEICEE, BERASRE
Bt 5 0% S8\, Zhid pH 2 HCO;
A BB DRIE 2 EHICITE D D DEETH
5.
MEEER 22 &€ CEFOERE S ¥
Z T84 121X, pilocarpine DHIELIL £ ORI
PELOBHRELTECRESTH D, SWHRED
EBERBLEE 721 acetylcholine DEIIRPIEA
HBrEHve. ThbbBKHEECIETRSS
WiRETH 5, FNAERR LI &~ 72 a0
{, TEBHRETHRMAE CHBEL T2z THNT
L A& BBER L MHRICH T T, REBKHIK
Ezs. COBEBERKEKT) 2R LT~
¥ 2 x 5cm DERIRE2DOH, 4 XDELIT
DETAEEMRE Lz, FMEERL LTRAKR
S MSE 208IBSHIHEEEZ v, &
DAL L LTiX, JAk$20~50 Hz, 5
Wy EE D duration 1% 3 ~4msec & L THI
WORE R B b &%, Bl o iHHE D
R E R 52 b b Lic. RIMEBER, BT
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S WA D 1 ~ 5V 2 H_RTHRY
&<, 10, 20, 30, 40, 50V LIEKEBE ¥ k
Bz LTk VIR ERE & bR ST

—J5 acetylcholine ZBIfRPVICEE ALFRE L
7oA, 00019 H¥EE EmEIRE v Bx O
EECHEALRL - IR HERE DR 2 BT 5
Ziillk.

5. EIRIROMAE EAE

MEHSEE S LA S 5dic, 10%NaCl
KRB RCBRZHER L VAR Y b E
FeTA X ORREERE S L TRFIEAL
7.

BACELCTIREZAE kgdbch 8ml &
L TR0 EAL, *DO%2045EREL T
EHERILETOESBERZET 20eH -
7.

e OMEEROELE MDD, &
BRI AR, A%, EBRRTRLEThZhE
L, 204+ BEOHEETR . £D
#5109 NaCl /KEARIE AR 1 R IEHR
2 BARMAESEEY FH LREBT—EE
WREDSZERTE 52 & Mol 723810%
NaCl AK¥EWE DD 1250% glucose W EIEA
LT 2 0OMgREEE LH & ¥ 5 HAH1350%
glucose ¥z AE kg H7c v, 15ml 249105
BclEATSEL LT, BULMPBRERRZE
TEDOEFST.

6. My k CERIR ORIE

ERICBEL I ETHRRES (1X) XD #
FRiLZ BT 74 v TIEBIMLTRE, Zh
R E Lie, SEEREEAL T@HA
A UBE R B S EBA, Rl
L, WunREEzs v TRMLL, Na Cl K,
HCO,, BFEER & CIMuEEE I > v THIEE:
1775 ofc. 75 PEERMRIC OV TRBEOIER
DRFFETHH X b2 L 5 ICEREBED N,
CL K, HCO; 44 #F>ThH D, ThdDg
AT OWT, FOBREFHREL, WROWH
FELZINENDOAL A VBEL OBBRERFL
. TORBWROBEEELMEL, —F Na
CL K, HCO; 41 # v E#MALT2BE

FEe OB kEORBDONEVELY, BETHR
B OA A v DEBRDILDIIZDLALF U TH
BT LEHERLTE . Na, K, 42 VEE
X, Baird-Atomic #:#¢ Flame-photo-
meter, Model KY-3%!%, Cl 44 v BEHIE
121X, Buchler-Cotlove ¢ Chloridometer %,

HCO; A # vz Kopf-Natelson 3
FEME Y Ao %, pH 3 Astrup FHO
Radiometer # = W ZNHVTHIE L. %7
BB ERIE i Fiske ¢ Osmometer & fi v 7z.

I BILHER X O O glucose BOREILFE
BEL R L, FRN T > BEOTREME R
O-toluidine BT % - 7o. A OB BRI
TP L FHRE—7 I Tdh 50-toluidine &
PRERCHEAREEBZ T L 2FIALT,

R 640 my THEEREZTEIDOTHS.

M. 8 B B #&

EEEHHEOEICBVTAL D ECES 5 B
bl s TERPED B LS ICHBELZDOTH
303, ZOEHIC Lich - T T EBREEE O
REZ LTS,

A. TEER

& FRRER L 7oA Xi2o\C pilocarpine HlE
X Y EAETRIC OV TZ OB RO ES
Ehkhic., F21THh 3 k5 CEOECTHEE
Bz bR BPWRBOLTRY, EAERS
DFZTLHDOE—IDOFEDELLIE E AL ER
V. RIZE 3 W IE R & B L O R I
T BEAF VIBEOEBRERLE S O ThH
5. fERPOBHORTVS LHic Na, Cl
HCO; OFK A F VIdHEER P E BT L
BoTEDEERBLTRY ELBBEELTH
L TEMmLTY 5., L LAERIIRLT
HHMFROAF VEEL VEVTRBELSZ
DEGBEEDECBVTY, EEEEFRLT
B, —FRAF VIO THRSB L, ZHIEHH
HEC»PbLLTRE—EERZRL, MERD
KAV BEX )LD LECERNICS 5. (@)
Elix @, (O) FNEARE TROERMEIR TH
B, BAFVEEZCTFRLIELALSERE
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o AN

ST ZCHRIEB_LZEFH LY, —floE
THREZERL, thloF TR LT pilo-
carpine FIic X v, FE TIPS OEK %
BEL, MHEEESA 4+ VBECESERS Db
NEPBEPROERTFT L. R4IRTESIC
HERAI T, SRR e ET ORISR D
Bornrmbons, FELz LiE, BHEOREKD
P TRERERCBC TR DO TV S, &
NWIRERROFIMREBIC X 58 L, HE—E
EL v MEBRBROMEIZL 2 b @ LEsh
5.

LA LR S iR Ul D B TR A B ORI
WER P DA 2 YR & Sy IEEE & OBRTH B
&, ERA L IEERME T, FHRENRLL,
FEICTRA 7 FEFE AT T RREIR D1 A L BEE D
Be (M3) LR UEERRLRE.

B. 10% NaCl 77 ki AFEEk

] 6 1210% NaCl K¥s¥ % & A L £&if1o0
Na, Cl 44 % LR SERHAD acetyl
choline Bk ARIMIERR IC D v T, £ O
BHEROBILE B2 b0TH B, FROLS T
IiyE, | Na 3L Cl 12 v EED ERIE

flow rate (mV/min)

20 40 60 80 |00
time (min)

Fig. 2. Comparison of salivary flow rate bet-
ween right and left parotid glands (non-perfused).
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160} * 1ett
120
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mEq/L
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0 b
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Fig. 3. Tonic concentrations in saliva related

with rate of salivary flow (non-perfused).
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Fig. 4. Comparison of salivary flow rate bet-
ween perfused and non-perfused parotid glands.
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o~ D10% NaCl K¥HKIE AFEER

=T —RIE TR OME & 418 L CEROAE
FLTINHoPUHEBMLL TB W ER
ERMEACCERELOCTHIE LR UL &
1210% NaCl k2 FIREAL, 2FMOR
BEZ LR S, MRERPEZET 50 &R
5> TH b pilocarpine FWCEADOH TG
SWENBEREED, TOHWEELETNE
hof 3 BEESF L. BBZOHEADDL
2 % pilocarpine FECHEEKFERLCHE
ThEREERK & Lz, % LT pilocarpine &
S OBENYGE Ul 1 EMBICERERET
Bofc. 70 (@FTRTEY, E¥HFM

mOsm/kg .
mOsm/kg osmolality 320 \
M
280 ... 280
. ...-.;’ o L \
240 A /’ 240 N control
200 7 .controi 200
& -atter NaCl mEq/1
leOEq/I Na 160| N otter NaCl
N infusion
120 e, 12
L. o-‘b"'/v,//% o
so| ° ° ° 80
40 40
120 1 120 | []
80
40
40
[o] 4]
Ll o
0 ol 02 03 04 05 Ierum
flow rate (mi/min)
Fig. 6.  Effect of intravenous infusion of 10%

NaCl solution upon salivary salt excretion (non-
perfused parotid glands).
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W
100} d 100t
Cl
80} ’}50)/0 8o}
40} 40
. HCO;
40"} o °®0 ° ©
o L
20| o ® K o
ot ™
ol 02 03 serum
"~ flow rate(mi/min)

TFig. 5. Comparison of ionic concentrationss in

saliva between perfused and non-perfused parotid
glands.

n;gqo/l Na '"‘ES?)“ s ocontrol
e = repertfused
i : Slxnon-perfused
120F 120 after intusion
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40F atter
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120} o -
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4ok 4
HCO3
40 .:: ) oo;¢° - 40 l
o+ K [e] ‘h
zgl: o ooxqo ozglm
oi 02 03 04 Sserum
tiow rate (ml/min)
Fig. 7.  Effect of intravenous infusion of 10%

NaCl solution upon saliva from parotid gland
perfused with normal blood.
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TEERLEETE >0 Na 8L Cl 44
BREEW (O) FI R LIc RER 0z X 0 b b
AL T 30Rb» 3. i RERE 158
UEbEoEsE v TR LS, % oM
BEAEBELECZ EERBIOERTEZ LD
TRz, FIRERMOA 4 L EERRIIC S
DXoERMOTRI Y DX HICHERBER
STV 53, Z0E310% NaCl kB RN E
ALY, BREL o EF A REFTCE
BERT 2 LI ESIcRiRE D OfEEMN L
TOMEBERAM D 572l dICERM I Y b &
LILEVA A VIBERZ bR ELDNB.
728 HCO;, KDOWA A iz o Ttz {
B PEFRA b FEIERA b EE A b & R I
-7z,
UEDORBEICE - ThE bk 5 cHE TR
KB THFATRLERBIC X 5 PR 2RI S
Mg Na, Cl 4 A4 L EER ERETE, EX
M CHEREREZITE > TV 2R DML
7D Na, Cl 4 4 EEO LEXBZ 50
ThHB. ZOEERXTTREATRETLLZLID
bhTwb (AR, =iH9)

D. 509% glucose /K¥AWKIE ANEER
Wiz 5 O ZEFBRMEKO Na, Cl
A& BE O LR PRERAICER Na, Cl FHa
FVBEY FRS¥EROP, DBV INE

BELAOEBIZLIALDT H % » LD
BUREND B. F0HICET LEMEENC1%
pilocarpine #fillgkic &V, XHHREEMRI X QLK%
WEL TR &, HERERFIZII50% glucose 7K
WU R AT kg H7- 0 15ml oE S IEIREA

mOsm/kg
m0sm/kg osmolality 33%
[ . o control
140 pod 340 o pertused
P ) /°/ i
100 ~ 300t
°/ i H control
601, B ° 260}
go MEa/l | Na 180.mEq/1 | atter 50%
#l glucose
40|
O L

40[
(o}

serum

0l 02 03 O.l4 0‘5
tlow rate (MI/ min)
Fig. 8. Effect of intravenous infusion of 50%
glucose solution upon saliva from parotid gland
perfused with normal blood.

Table 1.  Relationship between pH and HCO; ion concentration in saliva and serum
. flow rate total CO, HCO;/total

control saliva (ml/min) pH (mEq/l) HCO; (mEq/]) CO; (%)

1 0.08 7.82 59.16 54.79 98.44

2 0.40 748 62.15 59.66 95.99

3 0.51 7.90 55.61 54.79 98.44
saliva after
509 glucose

infusion

1 0.06 8.08 74.75 73.98 98.97

2 0.09 7.52 62.17 59.90 96.35

3 0.10 7.80 81.78 80.18 98.04

4 0.13 7.55 79.66 76.93 96.57

5 0.15 8.04 76.80 75.93 98.87
control serum 7.52 25.15 24.23 96.38
serum after 7.40 21.32 20.30 95.22

50% glucose
infusion
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L, &9 0BFEEE I T, ~HlOETRE
ERME TR L. SRERERER LY
¥ LEBRNCATE - o © EENTRR @Y,
pilocarpine FE Gk = DR EEFTH L2y, &
BLTITEY ZePNEEER D TH 5.

SEOREE H» B L, R8DX H12d50%
glucose ZKPRIKEE ARIZ MK DRZE X BHL
Te3ibprdbbd, fmHo Na, C, HCO;
DEA F VBERBSLTCYS0THS. Zh
13509 glucose 7K¥EHK % = OFITiX 150 ml ¥
ALzl dicFORER» R VEREN2D
LR B.

—FERA A VIBER B 5 L RERICL B
=, FERETREER O Na s X 0 HCO; 1 2 v
BERH FRLTRY, Ezhickpil T
BERERLTVR08b» 5. Cla4 BE
ERELREE Lo, Na 43 VBER R
AL G A5 vBEREE AL EBLESE
o vic HCO; A A4 VBEXRMED ERL,
ZORIEDCTIEHEBEZ OV, LBERLER
CESHCHERERE Lichoflic o\ TER O
pH 18 CO, L 2L HCO;s 1 4 i
ELoBREHRTONRE]L TH 5. 50% glucose
IRVEW R 5 EBR OB R TR R © pH
BEEEF LA T3 PE T30, BCO,
EEZXCSUAEINLTY 3088005, *
L C Henderson-Hasselbalch o=,k b & L T

Table 2. Glucose concentration in saliva and
serum after 50% glucose infusion

flow rate glucose concentration

(ml/min) (mg/dl)  (mEq/])

1 0.177 3.0 0.17
2 0.393 1.2 0.07
3 0.600 0.4 0.02
4 0.750 24 0.13
5 0.933 4.0 0.22
6 0.950 6.2 0.34
7 0.980 1.2 0.07
control

serum 71.0 3.94
serum after 1115.0 61.89
50% glucose

infusion

Kwie HCOs A A4 VRER S bR E Y
FRL, EE0X T Cl A4 VEBERDED
FRUBD» 5745720 HCO;s o 4 v BERN L
L, BAAr&EobREL, B4 ek
DOLAELRREER—CRE->TVBDTH 5.
75.350% glucose KWK B EALICEA, ER
BETERPOAWSHIBEORETED LA L
TVBED TH B, £oLACE, BERO
glucose REHET B0 Y 5 PRE LoEENK
DE2FETH 5. Glucose & KEICEE LK
DAhx, mERRICE RN 5 glucose DEILEGR
BELVbhTWy 5. §50% glucose /KEEHE %
fhEkg b7z v 15 cc B 5 LB, BRPICTy
IEEEE & B4R < 0.4~6.2 mg/dl @ glucose 3
BENRTVEZ b ol. TREBBED
BAreRLEOR, F0AMoKETH 5. M
EH o glucose JEE IR O 71 mg/dl 2> 5 —2
iz 1115 mg/dl iz ER LT glucose i & 32%
FEo EFix 58 mEq/l #HE Sz, HERERE
BIE LIBBED 53.3mEq/l ERLTw 3.
L 2 LEEREH @ glucose JEEEIT B 6.2 mg/dl
T 034mEq/l ULHEBEDS LFHCHFELTY
Bz Pbdoit.

E. HHEEIMTEER

EECBIUDEDOERIZB VT TILB~
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DFERINEEILEE D b DT h 5% & AR

149

o control

im0sm/kg « after [O%N,
aCl
09 osmolality 360/ mosm/kg
160 seof N ]
o control
120 - 260
- after 10%NaCI
80 mEq/1 240
sop "9 Na o180fmEq/]1 1
drained trom per-
St tfused gland after
40 [ 140 10% NaCi
o
o]
Ci »dloo
80 <140 N
. N
. . /
40 o 120
80
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Fig. 9. Effect of intravenous infusion of 10%

NaCl solution upon saliva from perfused parotid
gland after complete denervation.
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RERRREICEREEHIAL, ToRBOIR
EEEVHAEKREED T, ToA 4 VEER
BT OBECFECSDTH BHEIEH L.

PEDX S RBEOBREEEL D TH D
&, BROKSES IR O CTRO LD
CHERRT 5 2 L SR B. T b BIREER TR
A SN TR E SR o JRIER I B % 8 5 B
xR D Na, Cl A > OFRINE 5 T TR
REOBERL 2 > THAWEh50THS. ZL
TEFMOBREES LR LicEE B 3 ik
1k 2 DBEEROA F v OFRIEHEY 5 5,
B B\ AKSY OFERH RN R RE UERER
Bl 0 bA A VIBEOBCERE ST b1
Ths. BRLERO IRV ANVAEED
AR E U CHR TEIC » % BB R iR
FRdi B b D LELTHSE. ZORILE
LTETELD 0ERICHE b,k X 51210%
NaCl AWk OEBNRNIEAIC & - TEHEOA



150 4 R B TIRERE DK IR 5 R T 5 Mk ER

FUBERLATAEEEDT I L BT E
3. EBREMBIIZ IhiEA X 0% 3 HEicd
#n10% NaCl KEWEEEAT 5 &, RO
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L TR 2/EEL, £z pH LETROEFHK
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Effects of implanted androgen, estrogen and an androgen-anta-
gonist in the brain on the reproductive organs of male rat Shigeru
MATSUYAMA (Department of Physiology, Yokohama City University School of Medicine)

Small quantities of testosteron propionate, diethylstilbestrol and cyproterone acetate (an
androgen-antagonist) were implanted into the nucleus arcuatus hypothalami, area preoptica,
dorsal hippocampus and nucleus amygdaloideus medialis of Wistar—strain male rats. Animals
received implantation at 6 weeks of age and were sacrificed 3 weeks later.

1. Implantation of testosterone propionate in the nucleus arcuatus hypothalami was
effective in decrease of testosterone biosynthesis in the testis and in atrophy of some accessory
sexual organs. But the testis did not show any atrophy.

2. Implantation of diethylstilbestrol in the nucleus arcuatus hypothalami was most
effective for atrophy of all sexual organs. And it resulted in the decrease of body weight
and in the increase of weight of the adrenal glands.

3. Implantation of cyproterone acetate in the nucleus arcuatus hypothalami, area preoptica,
dorsal hippocampus and nucleus amygdaloideus medialis did not appear to result in weight

changes in the sexual organs.

4. Implantation of testosterone propionate and diethylstilbestrol in the area preoptica
showed slightly, but in some cases statisticaly significant increase of the weight of some

accessory sexual organs.

I.I& L & [

Meyer et al.l) & Moor & Price? 73 {4 i
AVEVEREBCEETSE, OB DOMER
NREMTH LV IREEZH L, %7 Hohlwegd
DYET Y Pz A PPV OREEEL
BB+ % L b Zondek-Aschheimd g
L RT L 5 i PIBRIC IR ML BRARTERL DL 5
FEEFRD TR, HEECBTZ74—FA
v 7T O\ T OWENRES, = ORI
ZovTiREBEERERFHA LI TYS. L
PL, ThoBLOPFREEL UTHEMEMIC
grihsh, HEEBCET 3 b 0 REicdi
v Lo T, BERTENIC X 5 TR
BOESGHESTH STy LT v 5 L 0
D, HEBWICIT BRI ALV EVKED B
WiE T 4 — Py 7 PREE BT A R A AR
BOERERNTGORYED 5.

(RFI444E 121 6 B3RP

(J. Physiol. Soc. Japan (1970) 32, 152-164)
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VEdticERAE £ » + (Bio-rebase) CHEIE
L, BELZETRSOEITML, SbiH
BHE A TSz

% ORIE10% AV~ U U CEEL, 20~
40 DKFEBEREI & L, FA =V RBEERL
TIRYDEFFE LT hLE & RER Lz,

FERANVE X, Ty Fe Pz i3ELE
T¥D testosterone propinate (LLF TP & §g)
TR b v ¥ i3 E Nutritional Biochemicals
#@ diethylstilbesterol (LA F DES ), =L
T androgen-antagonist % Kf © Schering #-
@ 1,2 a-methylene-6-chloro~4*5-pregnadiene—-
17 @-0l-3.20-dione-17 a~acetate (=Cyproterone
acetate, DI CA LHE) Th 3.

¥ 7z sham operation ¢ LTav x5 u— 1
EENTHOFALICHE XA A 2. 235 TP, B
X DES R10EEDPa VAT e — L CRERL
THWw.

M. £ & #& &

A. TP HXRARIT X BIHEEL (E5])
TP % NGETALICHE AR, 3 BRI
UCIEER & FRE L T 2 7ofE ik Table 1 5w+
BYTH 5.
BEFFHIFCIEIE 100g Th o7 b D2,
FRENRFIC 3T 200g BifBIc 72 » T iz, L
PLavATa—ViEZAL B> % ) sham
operation % b&F » T, H2AHL T v MR
EIESHBRHCHELT, WTFhbETOKE
BOBRAH BRI,
WICHERIZZOERICB V- THUEBRORIC
WD REERD BT, o ELE SRR
LD bEEDERED bNAL o7z, HEE
FAREPT RICR VT h, FAERR O TR G
R RE ® b 1 ¥, EEMiage
Leidigiifa ot 5 iz 2 0B BE # 3D 5
bR ST,

R RO EREARSUBROMICELZED
AN e

AISZARIEEE Y, TP 2 BRBAOCHE 2 AL ERE
DX, OB IR L TEDEERD R L, FH
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fricavase—nEE2ALTE sham opera-
tion ILHELLT Y, BEOELRV ARV
SEERTR L. —F TP, avaFu—n
L bic, HEFTF AL RHES, o
HUCHISIREEOERR, HTRESVERZR
L7e.
RIS EE R R L. 4D
b TP & REEICH % A A 7 #ETHX, sham
operation iz bk L < 1 %OFBEKETHEE
DEERL, HO T T OLEFICHBRLT

WSy MERCBIETHAEZALAT R FRALEVD

7

L2 OERIT VTR IEWEER U, [#ET
ek, Z OB ERAC L Uik BRI D3
FEREL, Fig. 9 ert ke, REMHEER
ThrREWHLRESLH EFIGEWREBER
L, $72BE LTV 2R LD o7,
—FEiaERE, TP = vxFe—a b big,
BB ICHE AL BT, BROEED,
L DILBEE D B WX LB R IR TR
REREERLEOPERESHS.
WFERE, TP 23R AL SRR

Table 1.  (Experiment 1): Body weights and organ weights 20days after following
implantation of testosterone propionate and cholesterol in the brain

Site of . No. of A t Bod ight at : : s .. Ventral Seminal Bulb Ad 1
inliglz?nt. Steroid ar?itr?als op%ia?. olg’eétye&gath A Testis Epujhdymls pf(gtra?e vggé?: u;let}?. Gl glal;l%na
week g g mg mg mg mg mg mg
ARC T. P. 1 6 0141 20342 202422 42+ 7 W+ 4 6128 20Tk 01
Cho. 5 6 0141 19544 2170312 47922 Wi+ 7 35+22 2H+1 612
DHPC T. P. 6 6 10241 19544 202463 39014 13621 310--36 B2 $+1
Cho. 6 6 1081 206+5 2050+31 437+ 6 179416 451439 302 $H+1
POA T. P. 8 6 1091 19246 220020 47513 189+ 9 491442 29+1 6+1
Cho. 5 6 109+1 1842 2050434 - 45310 1M+ 7 528+10 30+1 402
AMYG T. P. ) 6 1242 19242 24021 . 46715 165 9 448+20 3241 B+1
: Cho. 5 6 12042 17745 201018 392+18 148+13 330-£33 2642 Hx1
Control 5 2245 92 460+ 6 1614+ 6 463+ 6 241 B2
Values are means+S. E.
#* Significantly different from sham operations (cholesterol implanted) P<0.01
Abbreviations : ARC, nucleus arcuatus hypothalami ; DHPC, dorsal hippocampus ; POA,
area preoptica, AMYG, nucleus amygdaloideus medialis ; Cho, Cholesterol
Table 2. (Experiment 2): Body weights and organ weights 20 days after following
implantation of diethylstilbesterol and cholesterol into brain
. Body weight at . Prostate u 5 nal
Singt st Noof Aoa MUIIRNgenspews P GG SR R o e T !
DES 9 Vgeek ll8ig 153i3**§ 1625t11';:§ 311i30’£‘*\‘"E 661‘(?’:5 14i2$§ 891—32:‘2% 18i4£§ 54111"!‘1;5 48+ 7:‘"}&‘ 1312;2§ 139i10:2§ 67:!-_;2%
ARC Cho. 5 6 109+1 186+3 2160+ 74 496427 10842 291 437447 675 200417 119+ 6 34+2 23318 4542
DES 6 6 1163 187+6 23204228  517+47 1103 2743 47043 53%5 186+ 9 96+10 33+2 2244 6 501
DHFPC Cho. 5 6 . 11143 191+8 21964 58 53014 11345 261 527+19 6144 231429 115413 36+2 242+ 4 43+4
DES 8 [} 11642 21545 2313+ 31  569417% 120:43* 3242 56061 7346 220418 147+ 9 4643 263+11 59+ k%
roA Cho. 6 6 11541 20245 2193+ 75 475411 10543  31+2 56159 607 195+ 8 121410 3842 228+ 5 43+3
DES 6 6 12042 1974 2293& 79 514322 111+3  30+2 50028 6348 186413 125+ 8 3742 224+ 6 50+1
AMYG Cho. 6 6 11342 1863, 22564111 506+28 10543  29+1 47240 696 173416 102+ 6 3B+l 235+10 51+5
Control 10 20745 2330+ 71 52115 12824 2741 547459  7TI+8  203x19  M40+11  40x2  243x10  53x2

Values are means+3S. E.

*  Significantly different from sham operations (Cholesterol implanted) P<0.05

**  Gjgnificantly different from sham operations (Cholesterol implanted) P<0.01

#%% Significantly different from sham operations (Cholesterol implanted) P<0.001
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RABBCHL, 1%EEAKECEEDELRL
Te. ZOMOMBRE I 2 OB E2 Dk
Pz,

BB EEICIIFCEBIRD bRAEL 5Tk,

B. DES #iz ARz X 38820 (£8&1)

DES % BMNGEERALICHE 2 A % 3 kI ]
LT AER X UHBSREROZLix Table
2ITRTEYTH B.

ETHER, DRE~OEZARERFAR
&<, avxFu—ABIcHER LT, 20
01% DEBKETHEEDEEZ R L.

R R A BB D B FEEIHI D
bh, BERCBVCTHONMBRO20%RETRL
To. T OREOREEAARRETRIZ, — RO TR
BRIIFEL TS, £ ORBHE ORI,
ERBRICEBLTRRNEL, LN -TE
PR L ORI OB 2R 54 <, BBk
BEEHTHS. EMBEBF 5 Leidig #
B HBE i NIORIRE B L, 1ERL
SWIEINL S 2h v Fig. 7). oA~
FEZAAZBETIX, WThLVER, MBFTRL
DICERIRRD bR o,

R EARER b FRIREE 2 A BB O B R WE
B Uiz, RIRBTEAE 2 AA B CRMICREEN
TV oRHNo. BEERDER LIER RO
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Table 3.
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RRNEL, LR S TEROREBTWTRD
PDIRYVNEL BTV D. ENEICHEELT
VAT LEEDOLDLHEET B i Vs
VL RICERERE, BB IEEREE AL
TVw3EELS -7 (Fig. 8).

BE b RBHE L AAB TR, TOERNM
DEEDORBLZ0% LIz -TRY, 1%DEEK
Y¥-C cholesterol & DFICEEDPEER L.
—HFER _LAERER, HAERIEHEZIASZEE TS
BERL» o7z,

RICKEBIEIPROEL L, FREMELIA
AEOBERIMOBORLZ1/6THY, bic
L TEERET Y FOMEBEEE L.
No ORFEIBMIROEN L L b, KK
FEbLLAERONE Y (Fig 9). BEEE,
B EEER L OEE L LICEE L 2 ER—0
BT, ThbDEIXTERRET Y FOER
L. AFRN= R, BRFERECFRLER
B2 ABBOR T DEREITKDP 572,

L ZHVEEE, BREELADHECRRER
AR Lz, ZREREFEICHEEL TH30~
40%DIBMTH 3. MBFTRIZEsE, o
MEEL UTERE, iR oIERS B -
7z (Fig. 10).

is3 DES # BikiE~E 2 AA ERHT, TR
+, BOWE, BIUKBEORAVHEETDH -
7z

-
—

C. CA fix AR X 2 g% (81N

(Experiment 3) : Body weights and organ weights 20days after following

implantation of cyproterone acetate and cholesterol into the brain

Body weight at

Prostate

Site of . No.of Age at Tetie Emdidumie Ductus  Gland of  Seminal Coagulat- Bulbo . Adrenal
implane.  Steroid S B0l operat, oner demh Testis Epididymis jotorens duct. def. vesicle  ing gland ol doa weglnd PO gand

week g g mg mg mg mg mg mg mg m m; mg mg.

ke CA 6 6 10543 17943 2171w 43 51631 ¢ 10356 2741 4014400  Sn7 118420 123412 3641 224408 3841%
Cho. 5 6 10941 18623 2160 T4 496527 1082 2041 437447 6745 200417 1194 6 342 233418 4542
e 6 6 130+2 21843  2188% 47 520£12 11548 2742 490457 5847 219421 M2+ O 4Ll 226213 4141
Cho. 5 6 1113 19148 2196+ 58 530£14 11345 261 52710 6144 231420 115413 3642 2424 4 4344
ron G A 10 6 131:2 23543 23981 32% 580+201% 11943 3342 609428 7643 243£14% 170+ OF 4742+ 233410 5044
Cho. 6 6 15+1 20245  2193: 75 475=11 10523 3142 561450 6047 1954 8 121410 3832 2284 5 4343
g © & 5 6 13424 22234% 236+ 62 575432 118322 3242 504:33% 6543 2124 6% I54L1l%* 4345 288423 5742
Cho. 6 6 113+2 186x3 2256111 506228 10543 2041 472240  69+6 173+16 102+ 6 3541 235410 5145
Control 10 207+5 2330+ 71 521x15 12844 271 547250 7148 203+19 140411 4042 243410 5342

Values are means+S. E.

* Significantly different from sham operations (Cholesterol implanted) P<0.05
** Significantly different from sham operations (Cholesterol implanted) P<0.01
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BT 5.

E. ARk JETHEZRAHBAD 5\
B AHRAT v A Fic & EE0E

RER L OERBR T 2 AR D

Table 4.

HEF v PEBCBIETRINEZALAT =4 FhLE Y OFE

BVEHEZIABRAT A FIL X BEERLED
2 Fig. 1~Fig. 6 T& 5.

RETIE DES &SRB IC R AA IEREDME
VORHED. FEE LR DES 2RREiciE
AL EEEOBB I VK. FER B DES
rEREIC, BIU TP 2 EARER CHELRAL
REEMEEEZR L.

BHEOFEE X DES & BRELICHE X AL 128
PRESICIZ bh, ket TP 2R %
RhIERE, Wiz TP & HARERCAE X AL 128
Lixs.

BiSTHRREEE X, DES 22 REAICHE LA A 72
BABE Iz 0DEER ML bh, K2 TP 25
PR CHE 2 AL 7258, = 0w TP & FHES
CHEZRAAEE L V) ETERWELZTRT. BIE
1% DES # BRI ZLAA EERETRT T
KRERBEER LK.

V. & =

EERNVEVORTTF 4T 74— FA_Av 720
5 S DEBEMN L & b TEBEYD, ok
BT AT AR CES, PHicEsrEVE
TEEOMTHBP SRS, BETEES
NEVEIERRIC LEE, TEERSVE VDS
W rhick > THRESL Ty 3 LTSN T
w3,

R TEREIC I 5 M8 0B TR0
15)16)17)18)19)20)21)22)23)24) L 5 EDE] E f;%;%m.lﬁq:
WA TEHICEEL T 3FEMEILRLT

(Experiment 4) : Organ weights and acetate-1-C1¢ incorporated into testosterone

20 days after following implantation of testerone propionate into the ARC

Acetate-1-C14

No. of A t Bod t. . . s : Ventral Seminal .
Evimals death atdeath  Testis  Eoididymis  proefte  efele  ncorporated Into
i week g mg meg mg mg dpm/testis protein-N-/hr(%)
Tobin g g IR0 IBT423 M0ETEE  IMETD BT1RARE M0 (539:416)
Control & 9 Mds  Z9LIS 060 161463 463 54 563+9.2 10 +09)

Values are means=+S. E.

*  Significantly different from control P<0.05

**  Significantly different from control P<0.01

*%% Siomificantly different from control P<0.001
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! gljgg ted Steroid
Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

200 g

ARC

Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

DHPC

Testosterone Propionate
Diethylstilbesterol
Cyproteron Acetate
Choresterol

POA

Testosterone Propionate
Diethylstilbesterol
Cyproteron Acetate
Choresterol

AMYG

x¥

Control ( Intact)

TTRFSAFITANE

Fig. 1. Body weight 20days after following
implantation of steroids into the brain of male rat.
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1000 2000 mg_

Impanted  sSteroid
Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate

Choresterol

ARC

Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

(i

Testosterone Propionat
Diethylstilbesterol
Cyproteron Acetate
Choresterol

Il

Testosterone Propionate|
Diethylstilbesterol
Cyproteron Acetate
Choresterol

AMYG

Control ( Intact)

|

Fig. 2. Testis weight 20 days after following
implantation of steroids into the brain of male rat.

*  Significantly different from cholesterol implanted P<0.05
** Significantly different from cholesterol implanted P<0.01
#¥% Significantly different from cholesterol implanted P<0.001

l__ﬂ "te ted Steroid
Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

500 mg

ARC

Testosterone Propionate
Diethyistilbesterol
Cyproterone Acetate
Choresterol

DHPC

Testosterone Propionate
Diethylstilbesterol
Cyproteron Acetate
Choresterol

POA

**

Testosterone Propionate
Diethylstilbesterol
Cyproteron Acetate
Choresterol

AMYG

Control ( Intact)

(g

Fig. 3. Epididymis weight 20 days after follow-
ing implantation of steroids into the brain of male
rat.

l_ﬂ I’g, ted Steroid

Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

500 mg

*¥

ARC

Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

DHPC

{lI"I

Testosterone Propionate|
Diethylstilbesterol
Cyproteron Acetate
Choresterol

POA

Il

Testosterone Propionate

Diethylstilbesterol

Cyproteron Acetate *
Choresterol

AMYG

Control ( Intact)

|

Fig. 4. Seminal vesicle weight 20 days after
following implantation of steroids into the brain
of male rat.

*  Significantly different from cholesterol implanted P< 0.05
**  Significantly different from cholesterol implanted P<0.01
%% Significantly different from cholesterol implanted P<0.001
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l_ﬂ"te ted Steroid 200 mg
Testosterone Propionate **
Diethylstilbesterol ®k#

ARC Cyproterone Acetate
Choresterol
Testosterone Propionate
Diethyistilbesterol

DHPC Y
Cyproterone Acetate
Choresterol .
Testosterone Propionate|
Diethylstilbesterol

P

0A Cyproteron Acetate ®

Choresterol
Testosterone Propionate
Diethylstilbesterol

AMYG Cyproteron Acetate #*
Choresterol
Control (Intact) _

Fig. 5. Ventral prostate weight 20 days after

following implantation of steroids into the brain
of male rat.

! site ted Steroid 5.0 mg
Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

*H

ARC

i

Testosterone Propionate
Diethylstilbesterol
Cyproterone Acetate
Choresterol

DHPC

Testosterone Propionate!
Diethylstilbesterol
Cyproteron Acetate
Choresterol

*#

POA

Testosterone Propionate
Diethylstilbesterol
Cyproteron "Acetate
Choresterol

AMYG

Control ( Intact)

L0

Fig. 6.  Weight of adrenal glands 20 days after
following implantation of steroids into the brain
of male rat.

*  Significantly different from cholesterol implanted P<0.05
*%  Significantly different from cholesterol implanted P<0.01
*## Sjgnificantly different from cholesterol implanted P<(0.001
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A) The testis of an intact control rat. x120. B) The testis of a rat implanted
testosterone propionate into the nucleus arcuatus hypothalami. x 120. C) The testis of a rat
implanted diethylstilbestrol into the nucleus arcuatus hypothalami. Note the reduction of
diameter of seminiferous tubules and Leidig cells, but the spermatogenesis are shown. x 120.

Fig. 8. A) The cauda epididymis of an intact control rat. % 120. B) The cauda epididy-
mis of a rat implanted diethylstilbestrol into the nucleus arcuatus hypothalami. The immature
sperm cells and the degenerated cells are seen in the lumen. x 120,
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Fig. 9. A) The seminal vesicle of an intact control rat. )
of a rat implanted testosterone propionate into the nucleus arcuatus hypothalami. x120.
C) The seminal vesicle of a rat implanted diethylstilbestrol into the nucleus arcuatus hypo-
thalami. There is no fluid in the lumen. x120.

B

Fig. 10. A) The adrenal gland of an intact control. %40. B) The adrenal gland of a
rat implanted diethylstilbestrol into the nucleus arcuatus hypothalami. Note the hypertrophy
of the zonafaciculata. x40,

o)
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Mechanical properties of the contraction produced by electrical
stimulation in the guinea pig taenia coli Michitsugu HANDA (Department
of Pyhsiology, School of Medicine, Juntendo University, Tokyo)

Applying the optimal AC field stimulation to obtain a maximum contraction, the mecha-
nical properties and the effect of external ion concentration were investigated in the guinea-

pig’s taenia coli at 36°C.

1. The initial length was determined in the completely relaxed muscle by 1077 g/ml

adrenaline under the resting tension of 1g.

2. Optimal conditions of stimulation were 50c/sec (1000c/sec for the atropinized or
tetrodotoxinized preparation), 5 V/cm and 5 sec. Required interval between each stimulation

was 4 min.

3. The force-velocity relation obeyed Hill’s equation, and the dynamic constant a/P,
was 0.17, b/L, was 0.050/sec and the maximum velocity was 3.0 mm/sec/cm Lo.
4. Elongation of the series elastic component at the maximum tension was about 10%

of the muscle length.

5. The stimulation was necessary to last for 1 sec to obtain the full active state which
was attained after 3 sec from the start of stimulation. For longer stimulation the active state

was depressed quickly by about 20% in 6 sec.

6. In the low Ca or low Na solution P,, maximum valocity and the intensity and duration
of the active state were decreased, but a/P, was increased.

I.I& L & [

TR A OUHE I fE 7 5 TRtk o 2 Lic B
THHEE, BRGSOLHOZTRICERTIR S
PP ZORDREBFRERE LTKRD 2
BRI, E1EHOFILEORENHE
Bz Ths. £ OVEHIBERNEE T
50T, IhEFHFIERBCEETsZLATE
B, ERFHoEETVE LT—KICiThb
T B E TR TS BB RO
MRS L EMER AR L v O
FHLT, FBEHFTRELIRBEERLEEICA
hEghiEa s vz &2 WintonD (1930) L
FEMEh T s, EEHOmEE HRICLT
BEThEZzokSpPEE LRI LTLE
S5Z LRI MONEETHS. HoOIHES
BHLEEOCBE THIPLEENRELATR

CREFn454£ 1 B 9 B3

(J. Physiol. Soc. Japan (1970) 32, 165-183)

FEAUEIREL 5. F20FKE LTHI
BRBoPREPHELZ L Th 5. BH—BKH
WCHIUEE S5 2BRGOLG LR,
SEHERE 0% BRI TN R IE LA
bhizv. BEREHHIEOEOBERSZIC -
WTIEITAE Biilbring?®4% % Kuriyama 772 %
O RYIE->THLPZER DD BNEE
IHEERIIC DV TIRMO WA E . S b
BOXEMRE & % o mEWEoMRICE LT
i, RN TV RERER-7 FLr YUy,
RERRE-T T2 Y ¥ OIE DI RS
MEZH LTS 3 ORMOEEMB E B L 5T
N7z B vz L 43 Burnstock 72 599 2k o
TEBENBICESTV S, Lt TESH
B OBEREZ N AHRERIIC /% 5 T 2 0 EH
BHRRIIC 7 5T B 2 0 BRI EEETH
5. ShFEvoTHERREN Y VAT 2F
2 Y i EORPT X BRBOBAX, BER
FEBCE 75 ¥ DS 03 HEHE TR FHRIAE 0 IHE I
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BRI 2452 2 LIREET bz,
AHBLICBCTIEENLE Y b ORHERE
A& v, Rz onREERRICOT
LRER T - T FEREE 2EK L
7o. ThbLRMERRLOMEZHRET L T
WoMmE, FEEE, R SEREL, €
nE AV CARERRERR, BIEEERO
BRI SEAREC X 2 IEERREHR
REEFWEL, NFHEEOLEEZHALMCL
TERGPLHOZN IR L. & b IKHMK
DA FVBEOBERENS L RIETHEICO
WTHFARK. 7 UESR BRIV T
FHHO, X Mashima & Yosidal) 2k %
BEMEERD B0 TEE BT 2.

I. % ik

1. ZEBRAIEE

ER (26°0), B (55%) T 1EHULETE
LT fRERT 400 g ofEfEsifto eV £y &,
= — 7V TRBICRARBRETLVEDK
FET 5. BB LoBHRCESORVEER
B, 20mm HEOHEMZES ZhiEfRE
7%, BEIOL ZAZMICIERCED, BIHEE
LTe O Y. EAROWEX 08X 1.3 mm Dig
EEFEMATBE 2L, BIEfE K 0.008 cm?, &
ERHSGE lem 572V 5.6 mg Th o7z (65

Recorder

=~ 02+ CO2

Fig. 1,
tus. Amp, amplifier ; Delay App, delay apparatus;
E, electrode ; G, strain gauge ; H, thermo-regulated
bath (36°C) ; L, lever ; M, muscle ; Mag, magnet;
P, load ; S;, S., stopper ; Suc, suction.

The diagram of experimental appara-

D).

2. YeiE L EREE

N 30mm, AE 50ml OEET 5 Al
DL Fig. 1 R+ 2 JERENCEER
CEEL, ¥— I = ¥ BERAGSE (CHET
#, TYPE-120) % v, WO Krebs #5%
36°C 1ttt 7z, Krebs ¥R EBHEAY
FEHIZHEL, 7227 95% O0,+5% CO, %i&E
R LTz TENOWE IS B 7o b ITIRER D ZE
PicBEHE RV X ) CRkEIEER E Ay CRE
AT o7c. FEARD EEF 1 v R TTZ
Fig. 1, L) Io50, T BB c EEL
7o. TOXFEEEIMBHEBECLETTES LY
o TBYVEROR S HHICHETE 5.

3. SENE (SERIIMEIUHE) o
BEEAAY Fig 1, S,) 213 FLC, TZ%
EEESMECZ e L, 208 E 2 ERICEE&E L.
BRI B 8.5 mm/sec DEETHEISE .
CZRXADERPERETHICH L TARE
BoBVES ik oTV 3. TIOREAEERX
S5cm b 15cm THLRFRIE 3METH 5. AR
FELY lem DL ZACLTEROEEL D
2 Lk, BEFHEZAREIT TR L20H
Pz X YV REZHETLES OT, BFEREE
Axv Fig 1, S) AR E —EC
BOLEREITR o7z, ThbbBATE (after
load method) % JERJ & UCERH Liz.

4. BB (BRI oits
EhEET 5o bmcEE S hic T
cEEEAxY Fig 1, S,) CTEELTRE,
THERBALXBEBRYSRE CZ REEL
Jr. BRMETZ LRBMROFECR PLUS
— ¥ (FEmE TS NE-108%, Fig. 1,G)
BXYVOoFbDTHB. AL TF—-URE
7Y vy VREOHIE T Y v VHEIER (B
ANER MP-3A) B X OTHER (BAXE
#l ADH-2) Z@BLCA V7 EF v VRIS TT
(BAXER WI-130 M) vk Lz, BAFRE
OFEEIFERITY 5 D & LTV 50 TR
B OERREIEILHK 45 c/sec Th -+ BT
RGN 2 b iz,
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5. BRI

E& 03mm, §5mm » Ag-AgCl Bz
EfE 15mm OBRICLTER L Liz. =0
B2 EEEENICTHZE LIS X 5 ©
SOmmBEL TL Vo, TORMICEREET =
LiCXY, HEREICE OREICETRS
MERPHNLB L 512 Lz. Thbb LIES
iR (longitudinal field stimulation) G 3. [
BRO7Zwic, E10mm, E& 50 mm OBRE
Mz 10mm OB TH IESH: > KB,
BAROREICEA I BREWT T 2SR
(transverse field stimulation) % 3%t%77 WEERI
B A

WHIE 50c/sec Rz 254 5y 7 (HSE
K4S TYPE-110-A) ©ZELCEH L.
Lo LRI O Bk 25 2 5 BT, (REW
FIER (HAYEEM OLIS, 0.1~1000 c/sec) &
SR IHEIEER (AAEER MSE-CA, 30 Watt)
CERE L TRV, MBS s — % —2 A =
— CCAEBR) 12 X 5T 0.3~30sec DD
BORMICRES . FMOBEIA My 7
VayFERC, BEASOBEREBCRS,
MBI U T20~6038veZ b b b - 7r.

6. BMfEHEE (quick release method)

Fig. 1 ItR&EN 5 X 5 CHEAD FTHE SR
T, RMESEAET 222 vtk
. B (Fig. 1, Mag) @ CHBL&E B
TERIME VA 0FE 2 s 2 TR E, &R
TEIC U CUUHE % BRAAT 5. HIBRBRAG D b — B0
RRICEBREAIC X Y BEZ 3\ CAEMIK 1T
5. SEMEROBERIIEELEFEEERD
HEETRL, ThUBRELONLAFOL L
IR UG T 5. 0RO B8 13 BT
EKBICX VRASis N, CoBFc Xk v EM
HEROAT & R L OGRS X OUER 4
275 o T R D AT & SIHEREE L OBRAR D 5
N5, Eiz, JEENREE (active state) O TF474H
ER® B & %1% Ritchiel?® o FEs Hv iz,
TROLEME P T FEER XY Fig. 1, S)
RV, QEBHRBEDTIRRESETER LR
LTBTTINR S, Tk-TlkHbh, Lk

BUOSRMEIEE 2L 5T 5. BHROL X
B —EIE»IC ¥ v TR T+ 5 535 RIEEIHE
i3 L BRAETD. Z0OX5 EEREEHE
ROTESIT % OB AT BI580REE L —3+
200, BRHMRRORREEAEZBZLICK
> TX b BRIJMFEHOEREBSC LIC K
Y IEEPRBO TSRO B 5.
7.4 i

gz Krebs 20 LB 272 b0 Fv
7z. Fo#ELE NaCl 137.8 mM, KCl 4.8mM,
CaCl, 2.5 mM, NaHCO, 6.0 mM, MgSO, 1.2
mM, 7 FwE 10.2mM ©H 5. 95% O,45%
CO, 2+ L, 36Cicffkoic. pH X 7.0 5
b 120MIEd o7z, SMEDA & L BEER2EL
SEBL X, WEEh3 A4 EUELK
720 Na A4 e EEE RT3 22tk
VEBESEL RV S Uiz, EEI2 R+
BE &R, FIEDBRED b D% Krebs ic i5fE
L, 36°C IR L TR &, AT D Krebs
BEBRELCZDRLERH L., EALEY M
JEHE B BIHE B A 7 DT & LK D30
ENC 1077g/ml 7 v ) v EAEIEmL
THREMNEL kY, gL Eeic UciibiRee
DIFZENHEIC—EL B X 5 IC L. IUHE
D THITESIZHS Ly Krebs KL L
TT7 Fvr U reEvksrs5ic L.

M. # R

A. EEGHROWE
AR AT BRI oG 0ESh & B8+
L, BHoMET BEFREPKE) ©5<
Y IR B EIE L CATL . BB Tk
BRI CFEZEL TR Y, NEWHRELFEHH
BOTEDEERILBETES. Z0X5%
BEORCEZSERIEP b o TEBRO LT
20mm ffE o BEIZ o, HHBRERCE
DEHIOBEABECLE D 20mm L 5%
KiR-THEET20THS. 20 20mm L\
HSMEREEDO DT, EFOFWEC L - TE
bDHBLDTHBIN—EDEBTLED T CIX
ERRHCRBESNTRY, BRKENE2FZTH
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FixigiE 20mm cEGZEFEECHECT L
R4y ote. AL 36°C Krebs iz 20 mm
OEBEICEELTBL & BRIEL #EL T
DT, HAERD B\ IEFILREOIRT), EIH
Brkw 3 L AREETH 5. HBIHEE HRIE
2 Loob 3 onT, Bx0RITESRH
BiC X VEEMIGEE SE 5 L, fEETOR
&, ThbbPHIEORE »E ERREMREE
NRAZVv. LA LRSS I UEHEREAHOR
D ERREFEROHER L URREMRCES
= O (HERERE) 3, FHiROv»AI
PhbbT—ETH -7 (Fig 2).
ZICESOEME—ERTE DI, O
4358 Uiz 36°C o Krebs iz 1077g/ml
TR vEEREICNLS L, 30BLUAIE
R IR Y e 2iiRB e 72 3. Z ok
BT lg 0AHEPTLLEDORESEL-TE
WOFBEL Lz, ZOERSREARCIZIES
L. SR OWT S E U EOBRET
EROESEHRD, TOES THOWREEE
FT5X5C L.

Load,0.5¢

Jhnm/Locm

_—
5sec

Fig. 2. Shortening curves obtained by the AC
stimulation (5 V/cm, 50c/sec, 5sec) at different
muscle lengths during spontaneous contraction.
Lower trace indicates the period of stimulation.

B. BRI OB ORE

PESREIE RS % I S ¥ 2 O IR BRI
BT R b T 58, BIEHECTER
FEBER L1392 ThAaV. BRI
FHC A, ok 2 XEEMRECHRNE
BB L 2540, BROBETICHEA/NE 2
B BT L 72 D I & B L 2[R
BICEFETE R LV IOFIRRD B ThED, T
NS DFETRIFES 2RI L 7 VERE
ROFETBHRRIEE 5 5 LR TER.
Liehs - TRAIHEE 5 %D icid KA 0H]
BEEEIC X 2EAEEROBELHHE S H L I v
Ezbhd., ZOHECY - TEBHOIGEE
BT L7z iFgeix Csapo & Goodallld, Spere-
lakis!®, #HH1®, Mashima & YoshidalD, 7z ¥
BHlicd £, 2 TREARPCEENDH
BB O BB Y 218 L >- LEIZRHELRMIC
ko TRRIGEY 5 57 DBEIEELE R
Hiz.

1. B o RERE
o ES 6 Viem X V55<, RS
SELATOL £1%, TRTOERICBWT, &
HB ORI 3 5L LotkikE B, HIEAR
WEORE SHEER LT Fvi Y v ImaioR
Bicb Xy, BREEichi - THME KL T
PIFEDORESBEL P Tz, FZTHEER
4 SoREEEE B i, 6V/em X
DERWEIE, BV SB X VECHEEITR
Sl i, BRIEOKE & BHHAETORE
Ch EBETHEDRCVER (10~605)) &2
Liz.
2. FIR O R

ARDFAN S CER NI BT,
WommEsE 3V/iem 45k, 108LL EOREK
¥ LCh, EEEEIREBRENIBHOL T
ATRRICE LUBIERD LT L. HIEERR
1R LTS, ok VHRMBIMR A 3 B CE
WPEERERICE . EARSHMOBE %
WAHWA I 2 T b, EREEESRRICEDD
X, WREAEKERB4BURDOEZ 5 Td -
fo. THbLREKEMEEL D 57 DITITRE
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R D7 2 L 4 PIEMETD
5 Pbhb. BERUENECE
WCRHEERER 5V/em ¥ 3
&, FEEEECSBELLTY
B 6 BN ERERY, DL
HBEPHLLTLES. BAEHE
9 B HIEEEE 2 LTS BTt
S5Th B, @2 TR EY
5L L.
3. HB oS LEEEE

FRAMSFCRVT, /MY
ML T oI BE R OMIE
3% 05V/em ¢ % 5. AfF %
2g LLAMOBSEHEL TS
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mm/sec

Shortening velocity

volt/cm

o 2 4 6 8 1o 15

Stimulation strength
Fig. 3. Effect of K* concentration on the relation between
stimulation strength and shortening velocity. Stimulation fre-
quency, 50c/sec ; duration, 5sec; Load, 2g; A, in normal
Kreb’s solution ; B, in 15mM K*;C, in 30mM K*;D, in

60 mM K*.

ERREMREEIRREICRE L 5
B 2~3V/em D r = HITHK
Bdb 5. 6V/iem HHLTIER0M
PLTHMERZ L D, Zh Lo
BMETRBFUHEALTWL (Fig
3, A). L2sL 6 V/em PLE ik
R 3 & 2 0%k EE N REE
7Y, DMEORIMIC X 2 EhEE
BELIRES. DEVICHRVE
M HlarEETs L EL bR
5. WICARMEBEME ¥ T v <
&, S5g DL EHHEIRICRT S
RGN 3 V/em D & &
Abhd. &bk 8g o LER
3~4V/em O & THRREEN Z
bz Fig. 4). Db ok R »
o, RREMEHEEWET 5 ER
ik, s sBERDE L,
Ex DARIC OV IS IERAHE
DZBLNBREDHI L TR LT
3V/em #Hv5z it L.

Z 2 THED NaCl # KCl oE#L T K*
BEFEDTAHASE, 6V/em LLTFORHHKT
FEEEZEH IS L. L, 6V/em
P Eosflge & 5 EiasEd, KT EE 30
mM ETIE LA B LI 57z (Fig 3).
K* yEEas 30mM PLE0ELS, EAICESEN

Shortening velocity

Fig. 4.

mm/sec

Load
29
1.9}
/o\c__,_\ s

0.5}

Meq

o ! 1 L 1
o | 2 3 4

1
5 v/em

Stimulation strength

Relation of stimulation strength and shortening

velocity under various loads. Stimulation, 50 ¢/sec, 5 sec.

B RMER X O ORI YRR BIC X -
THEEEZR > TVBLELIONDIPD, 6V/
cm DL EORIIC X 5 WHEIE R E T 0 A
MBERE Ll DIUETH DL B 2 b 1
5. E7 R 30mM BEo K F1E
TR T bXER  BRAEIC X - TIUEL
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Atropine g/ml

normal Krebs

I " L
o] ! 2 3 4 5 6 Volt /em

Stimulation strength

Fig. 5 Effect of atropine on the relation bet-
ween stimulation strength and tension. Stimulation,
50 ¢/sec, 5sec ; R. T., resting tension level ; Num-
bers beside the curves represent the concentrations
of atropine (g/ml).

TTX g/ml

normal Krebs
~0 | 5-9

-8
_—210

/ ///IO'7

E’ /é\“‘// /'/
st |/

1
J—R,T—

L L L
(o) t 2 3 4 5 6

Stimulation strength

Volt/cm

Fig. 6. Effect of tetrodotoxin (TTX) on the
relation between stimulation strength and tension.
Stimulation, 50 ¢/sec, 5sec ; R. T., resting tension
level ; Numbers beside the curves represent the
concentrations of tetrodotoxin (g/ml).

55ZLWBbohb. ZRIEHLT6V/em BUF
ORI & B IHER I & - TEH @D
TEOTH 0D, BEERBOPETEEIKR
R AT RN X B R ARTE T 5 IR
ThdLELIOND.

4. FBOMME LEES

LSERMESFCBVCTRHEOBRSZELTY
< LIEJNE 2 V/em EClRRASEICHEML, 2~8
V/em GiigigZE 53, 8 V/em LU ETIEHIE
DRE BWTICON TR SO FrFo8nd
5. L L 6V/em PLEDHREE N 3 & &E
HEOHALAFRANLEEIEL ZoTLE
5. EORERL Y, BHRED L X ITEEE
B D&% 5V/em & Lk,

Z T2 Y AREERRCRIR O HE mEY T
vy 735 HHT, Sk 1077g/ml 7 hu e
VERML T H B, oy 6V/em
UTOBCHEK 2 & % BHNIERICES L
(Fig. 5). FIUAhEE 107g/ml 5 b KR
VBN T AR D B A ) L 7R A o
WTh &b e (Fig 6). LLEOHEERS 6
V/em PLITF OFHIEIE, b UTHREES R
BEETVWBEZ B, b. ZhbBEyofEH
Tz T 6 V/iem PLEDORIHIZEKIESIC
FEEAEELCENEREE LD 528, 6 V/em
T ORARRKIES 020~40%I1C B E i\,
Fbb 6 V/em DUT OFHIEIC B Tid20~
40% DR SINEERBIC X 28R TH Y, o
60~B0% X MRAIMABIR L iz S b, E7eT
FrEVRF be Ry VIR ERORE
EIEETE L 505 EEG BROIGEEIC I L
MEEBEEZ BT EBb) 5.

5. MM LES

R oMmEE 5 V/em, RrERFEE S ICHE
EL, BEEEBLSECRAOBEEEES
Rz,

a. Krebs ¥

3c/sec LT T IEASEATEME & 75 ¥ BifRIEE)
E #5574+, 5~10c/sec ORIk Fig. 7, A IR
Eha ko, BRINEERE L e
L7z. 10c¢/sec DL LT AREEsEme iciE s
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ST FOHEIML 200~300 c/sec
TRAMER & 5. Db L1000 c/sec

T T H R o RiciE 9
D F oA L, 1000c/sec LK
ETREECEAH L. g Fig 1,
AR ENBERE L CENRED
BB RO Rl L £ 5. #] st
BoEEE 3V/em tRT5E,
60 c/sec FfE TS O BB ik L

Tension

b FEIGHE DULHE D i 171

Duration : Ssec.

5 v/em

BiEEEL v, 60c/sec DLEDE o,
BB IR BB L D 2 DK
EL7n% (Fig. 7, B). H#OMkE %
b swT 1.8V/iem it 3%
& RBBIRIC BT BRSO E
S5y, 100c/sec LI EoD
R R 23R A113E 5 LB L
<< (Fig. 7, C.
b. & K* i 9
Sk NaCl % KCl GiE#+ 5
LTk o TR K REE &85
SERS O FHRERSEERG 2 ko
7.
REHERAR L KEN 2 B 5 T2, 20
mM D & Eizi% 200c/sec DIFTH

Fig.

Tension

K* g2 10mM DIFoL & .l

AN
—RT— ¥|'3 v/cm .
. A A .
10 100 1000 Ao 10000
Stimulation frequency
7. Relation between tension and stimulation frequen-

cy on a logarithmic scale. Stimulation duration, 5sec ;
strength, A :5V/ecm, B:3V/cm, C:18V/em; R. T,

resting tension level.

4.8 mM (normai) \

r —R.T.—

HIRIDIBA (650 c/sec THILE%H) 0
L7c?%, 200c/sec DAt cixivEh
MLiBE—HLx 30mM orx

Fig.

L I s
100 1000 “o 10000

Stimulation frequency

8. Effect of high concentration of potassium on the

R ERE ORI 5 - THE
ML 10c/sec CHREIB L LMD
LHiEns. Z ORKETEERR

relation between stimulation frequency and tension. Filled
circles show the maximum tension and horizontal lines show
the sustained tension by a contracture. Stimulation, 5 V/cm,

ZRITDHEKEH L VHI0%KE

(Fig. 8). L# L 200c/sec PAECixE#emhmm L
EIE—H L. bokd, KY EER 30mM
DGR, VREPAE U THILEANES L#EA
LT3 DT, I - TRET BIEBHES
DHEEz E, Krebs i 0 Alc %3
L</h&Ev. K ez 50mM % 33 100
mMiz#ins w3 &, KX 3ENEZ 2
> TRBIZBA LTe. FBEEE Rz o
& RCEEEO L 25T 30mM Kt 1o
HifR & 2EFEETH B 23, 100c/sec X b

5sec; R. T., resting tension level.

JEWE DL = A TRERNTIES LIS Lz
(Fig. 8).
c. 7Thut o

SMEPIC 107 g/ml 7 hm Rz B,
Fig. 9, B iR ah v 3 X 5 I2 B ydkds it il
#RiZ  1000c/sec DUTF o JEHE08 <5 < il &
v, 1000 c/sec PFHE Tk U THEYEMBRICE
Bole, ZZTCT7 FeEriEine Bk K %
30mM gt 5 L, Fig. 9,B cibhin X
5 IR BRI IR IER LR AR 3 B e T
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{ iz -7z (Fig. 9, C).
d Fihu FrxyroRE

iz 107 g/ml 7 bw F R vz
e, TOHRET b CUOBSLREKT
bolz. Thbb, 1000c/sec DL OKERE
TEAE T/ S £, 1000c/sec TRREH L
%%, R KY EE% 30mM 233220
BB EE L Fig 10).

e UERIET e FFFVURREE

Atropine |077g/ml +(K*) o 30mM

BRHBC X BT » MREBREOHED AR

ALTORBHRERET 5 L BExdbhad
b, ZhbERBEN»D VEBERORIFEE
BEL LTHREENT 2 EERMORTH B
Zrabrs. KY BEVET LD EOFEYD
FEMYEERTIEBEZ IS DO RVAE, BE
b AT & - CHRAaED Ca FiEiE I HE
KL, FREODED o TARBRIER T OEHIRIE
DFREPERENR DD L Bbh 5.
PDE2~50fREEAELTELD L, Kl
HBOF#ESEM & LTk, S5
V/cm, JE¥EEk 50 c/sec, (FHEfmEE
Tuy 7 LieERIZ2\ T ik 1000
c/sec), HEmE S BHTH v, HIBH
MRiZ 45 THBLEVZ B,

C. BfEEEEiig force-velo-
city relation

Hill® (1938) iz X T E#E (B
TARTE) KBV TRARP DL
LICEENMERE T 5 L O8N

1

1
1000

1
100
Stimulation frequency

Fig. 9.

level.

TTX 107 g/mi+ (K *)o 30mM

Tension

o] L L

2

Effect of atropine on the relation between stimu-
lation frequency and tension. A, in normal Krebs’ solution ;
B, in 107 g/ml atropine ; C, in 1077 g/ml atropine and 30
mM K+ ; Stimulation, 5 V/cm, 5 sec ; R. T., resting tension

10000 wWEY V ethid
P+a)V=DbPo—P)

BERVSE2 L V). ZZiC Po i3k
KIHEES, a BEERTbbLE
W loem b ) OFBE, b 3=x
NV — BRI B T 5 BRTH
%. Csapo & Goodalld X7 ¥ o
FEHT, Aberg & Axelsson!? X
EAEy MEBETC TR Y EOBH
BHEESI TS Z L eHEL T 5.
Uas U Aberg 7e 5 0881 @ K %
X ZHIEE ATV B O TR
M7z ¥ e ZBES SR b TRAEE
HEOREICIIER D 5.
RESHIIC X - CAR & EREEEE
roBEERD, Thvkhba b Po

> T
— -

1
100 1000

Stimulation frequency

Fig. 10.

resting tension level.

Effect of tetrodotoxin (TTX) on the relation
between stimulation frequency and tension. A, in normal
Krebs’ solution ; B, in 1077 g/ml TTX ; C, in 1077 g/ml
TTX and 30mM K* ; Stimulation, 5 V/cm, 5sec; R. T.,

hEOEREREL OB oL
B LR LT,

a, Krebs &
AP L RKREREEV L OBR
% Fig. 11 w5x3. Po—P)/V &
P & 0oBf%E Fig. 12 T4 X 01T
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FIEERE 5. $2ICP LV L IREARMEE
DERIEH B v 3. ZofITIRE/NEERE
2k, Po—P)/V=183P+52 L#x5. =0
ERR L B X UM ORE» D EE,
=2.72g, b=053mm/sec, Po=13g X v a/P,
=021, b/Lo=0.05/sec L ¥Rz bh 5. AR
BErDLEOFHGE lem i Y ORKRE
MR Vmax 1XfEEE O EMLEBEIZ LY
254 mm/sec Bz 65, DLEOEECX Y,

1B > TR 72 K HE O Table 1 1z
ATBYTHS. FHME L LT, Po=12g,

a

173

=3.01 mm/sec Rz &Rz,
b. kD Ca** Eizix Na* {BEE QR
Fig. 13 134k » Ca** JEEE% 0.25~2.5 mM
DEFETE LSRR L X OATEREERGRE
Rt BAESH Po B X O AEHIEE Vmax
&b, Ca BREOBWCHE, RO LE. &
DL & a/Po vk Cat BEORE TRV
T Z L Rbs (Table 2). HEOBS 2%
EEELEbhs 8V/em 2 LT HRAKKT
Hotc. i Cat* EEE 125 mM £ THM
ERBEEE Po ® Vmax, a/Po 7z ¥R

a/Po=0.17, b/Lo=0.050/sec, 3 X U8 Vmax G AEEE L s ol U EDORERMD,
(P-PVV
sl 20+
mm/sec
\\ o
z o2
i 10F
5
° o % 3 5 7 9 g

Load

Fig. 11. Force-velocity relation. Stimulation,
50 c/sec, 3 V/cm, 5 sec ; velocity under zero load
(filled circle) was calculated by the extrapolation
of the straight line in Fig. 12.

Load

Fig. 12.  Relation between (P,—P)/V and P.
Fig. 11 and 12 were obtained on the same pre-
paration.

Table 1. The dynamic constants of the guinea pig taenia coli
Number of preparation Po(g) a/P, b/Lo(/sec) Vmax(mm/sec

1 12. 0.14 0.049 3.49

2 10. 0.11 0.038 3.35

3 11. 0.12 0.036 3.07

4 10. 0.14 0.039 2.80

5 11. 0.12 0.033 2.86

6 18. 0.10 0.033 3.36

7 9.5 0.21 0.067 3.24

8 11. 0.27 0.078 2.91

9 13. 0.21 0.053 2.54
10 16.1 0.25 0.068 2.714
Mean 12. 0.17 0.050 3.01
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Sk Cat*t ORI X - CULEME DS R
BZLBHLLTH B, 25mM DLEFEL
THERUEDEXRIT VL V2 3.

Sk NaCl 2 CEH L Nat JEEZ K

mm/sec

3+

Shortening velocity

D ERTEAE, Nat BER /2L Ficin sk
Po BXT Vmax RELIBS LR, a/Po
Tt LABROMER ZR L7z (Table 3). Po B
X8 Vmax ohid Na K2z Xk 20
EHRIECL3LEL b5 B,
a/Po OHEERER D b IR OIK
TRFHEIN, BHEEC ML 20
PIBRETELELOND.
C. SRR DA N EE
E3f=3
S RGP IC SEBIRE 1T
—EAT DERMESMIC TR 3
T, RTEFEEESRE SEC) o
BCERE R B Y, W TIHEER
(CC) mATEEEERR C X 28
fEoigi< (Fig 14). %BFOHEZH
ETBEDOTHD. VWAHCHDOEET
BRETR - TH DL, RREHEHR

Load
Fig. 13. Effect of Ca** concentration on the force-velocity BEE L AR L EmEE L oFKRE

relation. Ca** concentration, A : 25 mM, B: 1.0mM, C:

0.5 mM, D : 0.25 mM.

Table 2. The dynamic constants of guinea pig taenia
coli in the solutions contaning various Ca** concentrations

BE BRI 3 PO LT L &
CxbhieDT, BERERE 3T

RDTHBE, ToREFEHIll o
it oTe. BHEEE, a/Po=0.171,
b/Lo=0.052/sec, Vmax=3.05 mm/
sec ZETH oz, ZhbdOEITHET
ECAHRBRE TR b TEMIR SR

Ca*(mM) Vmax(mm/sec) (%) Pog) (%) a/Po TIEFRIC O TR EEZEE A
2.5 2.54(100. ) 13.0(100. ) 0.21 CEL. Thbb, RlEELAES
2.0 2.23( 88.4) 12.0( 96.2) 0.27 PO L = 5 CREIEE L IEER R
1.0 2.22( 87.2) 11.5( 88.5) 0.30 . . s
05 1.89( 74.5) 8.5( 65.4) 0.43 CELTCB S,

0.25 1.48( 58.3) 4.1( 31.5) 0.67 D. BEFHEEROAT &ML
2.5 2.54 13.0 0.21 PRI
9.0 2.36( 92.9) 12.8( 98.5) 0.28 . o o
125 2.30( 90.6) 12.6({ 96.9) 0.28 & RAEIHE D B KSR FEERFIC v
BB DARTOERIMREIC TR
Table 3. The dynamic constants of guinea pig taenia BERET Y, RREROECE
coli in the Na* deficient solution FUEEERC X 2EEREE, TOL
EOARE DEFRERD. ARH
Na(mM) Vmax(mm/sec) (%) Po(g) (%) a/P, 02g O &p 1% Fig 14 10w
137.8 2.44(100. ) 11.7(100. ) 0.34 CErkro FLcs -
103.4(3/4) 2.29( 93.9) 11 o( 40) 0.33 ¥ . &7 Lo LT\?‘ MM;L*
68.9(1/2) L71( 70.2) 8.2( 70.1) 0.47 I ERFOAT L UL 0BRE
34.5(1/4) not calculated 1.2( 10.3) not c. Fig. 15 7R+, Fig. 15, A 87 F
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VU VERINZ & BB KRR
iZlg OBMENIHEEZD
HELLELEZDLDOTH 3.

TOHE g L VASVART

Tension

DOCTIEFHENPE-TLED

DT, FAIMFERC 0.1g OA
MEPFBZLIE-T2bR
BRIZPHEL LTHEELE
Lo» Fig 15, B ©5 3. &
VE Y MEBHEACIIRAE

HEFBEL T3 & X OBEF Fig. 14.

St 5V/cem 50c/ se:ﬁ

Load. 0.2g

1
Shortening I mm/ Locm

Simultaneous records of tension (upper trace) and

HERO i O PIEHGE O
10%TH 5.
E. IEERREE active state

shortening (lower trace) in the quick release experiment. When the
muscle is released at the peak of isometric tension, tension curve
falls down to zero and shortening curve shows quick shortening
of SEC followed by slow contraction of CC. Load, 0.2 g ; Stim-

ulation, 50c¢/sec, 5 V/cm, 5 sec.

Ritchiel® (1954) &ABEMK
HE A CIEBREBR O T1T
HEkoiz., =rEy MNEES
BRI, BRI
RAVERKICE LI b & AHERE
BEATR, Z ORI EREE
OHILEN ¥ e L _RVETHLE
DI Il NMB B B
ROKI0%TH 5T, ZOES
2515 b W HF IR R
Bk > THIEBROESIEL &
Bl DEIITEPEL .

Load/Po

L CHEBRBERECTHEED 0
10%I3E L. HlEsREc 0

RRCRBEMERET R, B Fig. 15.

0.05 0.10 0.15
Extension / Lo

Load-extension of the series elastic component. A,

at the initial length bearing 1g load ; B, at the initial length

ET BRNOBRETRTRER
KT ik Y iEFHREB O TITH
DFBERDZDOTH 5.
1. Krebs ygrp

Krebs Jgd CHllES425 50 ¢/sec, 5 V/em ©
FIBREH 2 03 10 E THAL 2L &
DIEERIEO TITHORBE Fig 16 17+
TITRBO T M & KRS Po @ 1/2 12 F1T
T B ETOZNEN ORI & HIREH & OBILR
i Fig 17T o2 TH 5. b LIEEIRESE
WO X S IR esIc R AEICEL, g
377 F— e 2RO b OB, H

bearing 0.1 g load.

WHHEERT 5 oNTHEBREL 2h L [
UREE T EEENBIETTh 5. L2550
B2 LRLT O L &1, MR OER X
VIHEPRIBOER D FBPARE . Thbb, iE
EPREEPRAMEICET 5 enicidbiait b 1
BULEORCHBEET S L v 5. HIEEERE
P15 4RO TIREIE S hiciB Y HER
RIDFER L& L i 72 ) BRI L EE L
. Tibob ZOEFREBIZT T P—MEIZk o
T3z 5. ZZ CHIERERSBOSHE
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OIEFIRAB AR IR TR S 51K 2 PR
FRBEHIE LB TITL TS, TITHDOE
BRI 1B TH S, E IPDHBOGAL:
Ez 5k, HEKTH 2 BEEENRES R
ShicfER (bbb 2PRic) RKREEIRE
KETBDOTH DD, WESHAIEHRED
E4THIE Fig. 16, AS (G 0Xo54&bo0T
brrEZLNG FHEHALIPIIRCE
13 SHUBOESHRBIREXEL R T 57
I+~ 5.

4 FHPL B ORI T, FRBEREOER X VIS
BREBDIEE D F B Dl idd ole. Tibb 4F
PL_EJHE % 6503 T B &1 B 2> O UCHEBIHIE A
BELCTLBXHICHAZ 5.

BRI Z & T T T b BRI
BROBDTRAEL Y, DMBREREBIED L
TLES. %2 CHIEFHBALI0 0 & & OIES)
Rz %5 L (Fig. 16, fh#R10), HIFBEILATE 6
BHOLzshs 05~1 BoRicEREP DR
20%EEIC TITT 5. FOBITHBOKRT £ T
Do YLD HBREES
S F—HEHER LTS, B LTH
T REABECHFET 5. TER
HBRERIE 6 P D bz VT b > DOl
BT RE 5 UTHERIBIIE F 23 By i /R
Rl 2L ELbNB.

2. T hr¥roRRE

g T
1o} )
c /K ™
S ™
g Pos2— = N
= sk | % \, X \ N \ N \
! . ! 2 H 4 5 6 7 10 sec.
/ /R 0.5 .
; snmulu'ino\vime
y/ 03 e
o 1 ! 1 1 L 1 . ! L 1 1 I
O I 2 3 4 5 6 7 8 9 10 ii 12 13 sec
Time
Fig. 16,  The falling phases of the active states determ-

ined by the isometric quick release method. Stimulating
time was varied from 0.3 to 10sec. Stimulation, 50 c/sec,

Sl 1077 g/ml 7 b e B V&SR
25k, BAMEE T b bV EE
b, BAERSLBOT B2, Krebs
WO XS RSB ®R 6 oL

5V/cm ; the dotted curve is the estimated active states

curve in 3 sec stimulation.

Half duration of AS

!

0 | 2 3 4 5

Stimulating time

Fig. 17,
against stimulating time.

L
6 sec.

The half duration of the active state plotted

BETCEIPBS LI LD B LT
ik, MRS Conid1se
P& TR FICHERL TL.
ZRUERCHBO L &0 TR
HLTEL. ZOT7 FPuEUEET
TISHHIEIC & - Tz bh BHR KR
HiE, The o LOERTOHR]
HEHAAR 15 31T BEEAICIZIEE
Ly (Fig. 18). z oz ki 50c/sec
CISHEGR T e itk Y,
RO EIZIZ L A EIEISh
TLEIZLERBIRLTVS. T
v EVEE T IC BT IEENIRERIT i
ARG, L, TITHOBRRA
BThH 5. ERBEEER 12
8 T DI MR DIER & TEE)
REEDIERITE U 570, TR
P8 BLLED & X%, HBmRR T
B XD LESHRBOER PPN E
{7258, W“FhizL<Tb, Fig 16



BRI X BENE y M BB OO NERNER

CRBN X5 nUUEIHIER T R
bhilkhoie. Tibb Krebs ik
T 4B ORI OBEE S
NI HEIHIE IR E AT 5 D
DTHB. EMROERDI L
EIIEEIRBO TITHIEE L A
ThdLVvz 5.

3. A F VBB

a. Cat+

Hiko CaCl, # NaCl TE#L
T Ca'r BERBISED L, &
REBOKRE SEBA L, FRHE D
WA L (Fig. 19). Ca*t JEpEs 344
MME iz & S FEHHRBIIT KR E 72
AL T2 ARG A3 o T IT I
£&7T5. Cat* % 15mM % CHIN
TaL, EHREBOKESEIP L5
T L TITHIEL n o7z (Fig
20).

b. Na*

NaCl % g ciE# LT Nat j&5
ERAOSRD L, HEHREBOKE X
WS e 57, B
v Fig 21). = oL ZREEEIC
Ca*t ZHINS ¥ TR, EEHR
BOKREEDOWPEH LI TE
b otc. Nat JEEN1/4 L TFick
2 LIEBIREO K& X1, Krebs &
7 brbrEMictEnzhk
ViZahic/hEL B Thbb
Na b 0 S883 B TIRARAE D 2
5T, HOEEEE VBT LY
BLEZEDE R

c. K+

NaCl % KCl cE#l K*
FHEMESE3 L, 10~20mM TF
RO K & S L, TIREE
FEEIM L. (Fig 22, ghig10, 20).
‘Zor xR Catt REINSE S
EESREBOBOIEZ 2 5 » -
Tz. Tl 23 Kt BN 20mM o

Tension

Tension

177

Atropine 1077 g/ml

Stimutlating time sec.

1

o 5 10 15 sec.

o

Time
Fig. 18.  Effect of atropine on the falling phase of the
active state. A, control in normal Krebs' solution ; B, in
1077 g/ml atropine. Curve 5 and 10 are the active state
curves generated by stimulating time of 5 and 10 sec, res-
pectively.

[Caled mM.

q.

1o}

sl

O 1 1 L 1 1 1 1

o | 2 3 4 5 6 7 8 9 sec.
Stimulation
Time

Fig. 19. Effect of low concentration of calcium on the

falling phase of the active state. Stimulation, 50c/sec,
5 V/cm, 5sec ; Numbers 0.25, 0.5, 1.5 and 2.5 indicate the
Ca** concentration (mM).

{Ca)et mM.

Tension

o3 4 5 6 7 8 9 10 =
Time
Fig. 20.  Effect of high concentration of calium on the

falling phase of the active state. Stimulation, 50c/sec,
5V/cm, 5sec ; Numbers 2.5, 4.5, 9.0 and 15.0 indicate the
Ca** concentration (mM).
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L &R Catt % 11.5mM k +hiiEEik
BBi3131E Krebs R oBatELWEER &
% (Fig. 22, ligh 20+1L5). & o B, K+
BE OB X - THMRESHAET 5 &,
IREEIE T T30 Y, —F Cat* &l
PEEEIC X - T Ca FIAREE V IER 12 &
DBHERALFERCEH v TSI L ELDN
3.

V. & -3

1. BRAEB LMW T
AL B TR R TESEE O ERIC K
ILEED 1077 g/ml 7 Fvi U v &4

(NaJe mM.

Tension

137.8 norm.

Time
Fig. 21. Effect of Na* concentration on the
falling phase of the active state. Stimulation, 50
c/sec, 5 V/cm, 5sec ; Numbers 34.5, 68.9, 103.4
and 137.8 indicate the Na* concentration (mM).

K)o+ [(Ca)o mM.

Tension

10 4.8 norm.

20+11.5
\ . . . , 20 20+5.5
00 i 2 3 4 5 6 7 8 9 sec
Time
Fig. 22.  Antagonistic effect between K* and

Ca** on the falling phase of the active state. Sti-
mulation, 50c/sec, 5V/cm, 5sec ; Numbers 4.8,
10 and 20 indicate K* concentration (mM), and
20+5.5 and 20+11.5 indicate K*+Ca*t concen-
tration (mM).

252y, FACHBSETOLHRL
72N, RREBEHEIC X 2IHFEORE ST F
V) v OFECEERR R o7z, BIEIHE

OHFEEICHIB LT 2 BB & T, &
KICER L L EOHRLEFNCETHETO

REEE L TH . THOLT FLi ) Ui
e X B OB E 2 2 BERT . B
RIAWC IV ZOESBEMT B85, 7T Fv
FY VL X BEEMEO L&, 1g OARTE L
J3LEEEELEL RS LS. SRS
HEIED & ik z oFIHRICEE L TATO
KhEE2 D BATE % L 5. Mashima &
Yoshidal¥ iz & + T G 2 £EED 100~
125% OFRIEBVCTRRONEFEET DL
5. SHEREOPRIHHETCRE S OE(LIC L
BRAEFEHOEITIEL ARV, AEE
HHE CEREZITR 2 ITREDBVIC XL BRSO
EiZig e A PEHTE S,

=10, Csapol¥, Sperelakis!® 7- % 1 EiE il
WMOMSERECHE LT L E, BEREMN
WHECHT RN 5RELE TEX » 2 - THA
L, 6B T3LHUEALIELHE L
BEEL TV S, BRIV CREREEEIC
2T H RO 2 188K Fig. 3) B2 bh s
ZEBbh ol

I o BT 2R OERY, RHE
BHIBc BT, 200c/sec FHECTHRAER &
3 &5z Lk, Sperelakis!® % = [EB#IK
HEADEALRULTH BB, Fa0HA 200
c/sec DEKEOHIBOLBILOEIGITENE Y
MNEER X D AT, 150c/sec ETIAM
ML, 300c/sec DL ETRAEICEALT
W, EFRAED K 44 ViBEREL LEE
&, ENVEY MEBHORARKIEEREDZE

CBlWIRIEERE Iz v TE L B L, Sperelakis

» K*-Tyrode R COEBRERLIZL AL
it 5.

T b wm TR L & OB ER
EL, 5 hu F Yoo BERE 2 I
THRYTH BN, WE R O N 2
HLEVZ EBbhole. BERBICX %I
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T 2o OFEYOMEERE LT, FHEE
HRHE ORI RME AR D Z i L TRV &
&y L7eh o THCHREE B RS T ol
R RET LY 30 EESGMRERET L
D2, L LR T E S /E
RALTESE 3 ELb M. Rz, BV
BEOFBICB - THEOBEZHF DTV &
BABNPEL BTV BEED, HHROEBESH
BEXHOETN I Y bRV e L E2 NITES
I &N 5. Mashima & Washiol® |z 1 5 L
BT ORI 200 ¢/sec DL TR %
LTARNS JEMERETH LN TEY, &
EEPHEIBLTLES v 5. FEEHIcoOV
THEVEREORBICH L TIiZ 25 7133
TR TEIIED - T K HHE & Bl 78 o g
BBIZOTHSH. bbHAMECOVTH
FERDOZ Lixd 5L Bbh 5, EHEHER A

IHRELECE ERHA~OEERT DRI

{wiEZXDBRS.

Ambache 519 3E1 Ty FNEBHEDICR
v, 0.2msec, 50 pulse/sec DHFLTT b t°
VICHRMEO D ATRERB & 5 L #E LT
5. LOLEZOTALEY MEBRBIZOVTD
R, FEOBE LIRS, R ORR
BLiEHL OBRIZILIILT brEVIZE 5
TELER, Thr Fhxyoick 28k
SR TH o, LR - THRBES =)~
R © i BB EMRRES T 8K E
EFRTV B LEEZEE .

T bw Ui L CHBRESRES L O,
EREBEHE I X 2RI LT 5L %, 5t
o K BEZED 5 L ZOREAROBEET
5. BEHIZIS b2 bR, BE5 ok
X o THMIED Ca BREREAL, BE

Table 4. The dynamic constants of various muscles
Temp. b/Lo Vmax
Muscle (C) a/P, (/sed) (com/sec) Aathor
guinea pig taenia coli 36. 0.17 0.050 3.0
frog  m. sartorius 0. 0.25 0.33 133 16)
. m. tibialis 38. 0.36 2.25 57.
albino rat {m. soleus 38. 0.21 0.40 20. } 20)
frog  m. ventricle 8. 0.71 0.152 21 21)
cat  m. ventricle 23. 0.60 0.78 165  22)
. . . festrogen dominated 375 0.59 0.073 17.2
white xabbit m. uteri {progesteron domin. 375 0.23 0.073 —} 14, 23)
. .. {pedal retractor m. 14. 0.14 0.094 —
mytilus edulis {anterior byssus retractor m. 14. 0.2 0.01 —} 24, 25)
helix pharynx retractor m. 14. 0.3 0.045 —
locusts flight m. 11. 0171 15 —  26)
human (intact) uper arm m. body temp. 0.20~048 — — 27

Table 5. Comparison of the dynamic constants between skeletal, cardiac and smooth
muscles
Temp. P, a b/L, Vmax
Muscle € MP (gem) (g/omd)  (fsed (mm/sec) Avthor
taenia coli (guinea pig)  36. 0.17 1,480.7  253. 0.05 3.0
0. 0.25 1,596 399. 0.33 13.3 16)
sartorius (frog) 22. 2,888 722. 28)
(36.) 4.38 161.3
B 23. 0.60 352. 210. 0.78 16.5 22)
ventricle (cat) (36) 1.98 40.6
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DY I o REREERIB O R BSEWRT 5
72 ThHBHH.

2. AT L EHEERRIC OV T

SEDEN E v b ORBHERCOCTD
Hilll® 0w 5 BANREGR S TR EZ L
DREP D BN HS, TERMESN T 28D
BRI sEELEvEY MNEBHOBALE
WL Ti 5L Table 4 0k 5icis 3.

Hill'® iz T i v = v O EITH X a/Po=
0.25 T = OB ORI, SHEE, EE
BEREBLHLTHLESRVE VY., SEOEN
Ey MEBGH TR a/Po=017 THZ L OKT
BHD68%ThH 5. T b LG OERIWIE
BHELYbAhEvEELORS.

Wiz Table 5 w73k 5 i, EVEY M
B, YT ABETRE, XaLEHCOCVT, %
NENORARES Po & FHEAR O WEHE Tk
L, a/Po 2FT 5L, BAMERED) OE
WEE L LTo alg/em?) Bzdhbd. =ZFEL
Btsl, BHERIKRESTHERREAPKRE
 EHEEE O K& WVERBHICHAT, BB
IRECE LT SN2 = 3 ¥F—0 5 HLEER
b i BBREL DL, KREBSI SRV
¥t hs v 5. DEHOHEITHE
T 50 beRiifER O X 5 REEK O H
DIRBEIZEZ 2 ST, Liedd o TEGERITFEE
BEVLELT o E/NEVDTHSS.

WiT =3 ¥ —EHEEEES L LTD b/Lo
oW, B AT I 0C T b/Le=
0.33 L Hid s T\ 5 (Hill® 1938). = h i Hill
DHFIZE D Q1o=2.06 T 36°C icHE

FT3L438L7Y, ATy MNEBG OO
B, BROBE » D Q=205 ZHWT
b/Lo % 36°C DPEHICHE L= b D% Table
6 1TRT (FEHIODOBEAIMECIS Qu
=14). E7cRAEMEEE Vmax & Q=20 T
36°C DPASHE L b D& E L Table 6 iz
RY. ZRAX — OWEHEERESA & WHIE SR
IEEELREVZ EBHLLTD 5.
Urakawa & Holland2® 3 Ca*® © L ViAH
EREE LT, BRSO KikEicsgo Ca £ 4
VESATHY, KiZ & Y BOBS el
Ca £ A VERBEPBELTVE BT 3.
Blilbing®, Kuriyama? i3 #}#% ® & Ca f% Na
&M, BEFOBEEMIENSH, K Ca 0
FMETRBDT B L BRIT B, AR TES
WD Na A3 v eRb sy, Ca A+ vE
B SRV 5 LRKEHHEE Vmax BX
UEAIES Po 13 & b2 L. Na ik
JRiCxt4 5@ & Y BENEEZKTELD 3
TeDIFELNELBBDTHASH. Ca gbo
ShFEBCHR U T AR T, SMRFo
Ca A4 VX BRBLLT LR 3, MHEHREN
MNEL Bl biERFFAS S Ca A 4 v 25
HEBDTHAH. Hic Ca EELFENSES
BT, SMEROBEREL B3 ThE LES
BRRICE > TR VBB LFIAEh S Cat?
EHEVELLAECILRLABDTEOTHA
5.
3. BEAEEERICS T

Ny MERG O ESIBMEER O MR
KEACH L THREONI0%TH S Z Lhbh

Table 6.  Comparison of the calculated b/L, and Vmax (at 36°C) of the various muscles
Muscle b/Ls (/sec) (Q1o =2.05) Vmax (mm/sec) (Q10=2.0) Author

guinea pig taenia coli 0.050 3.0

frog  m. sartorius 4.38 (x87.6) 161.3(x 53.8) 16)

. m. tibialis 1.949( x 39.0) 49.6( x 16.5)

albino rat i &30 0347(x 6.9) 1A 58 20)

frog  m. ventricle 1.135(x 22.7) 14.9(x 5.0) 21)

cat m. ventricle 1.983(x 39.7) 40.6( % 13.5) 22)

white rabbit estrogen

e mapt estro 0.069(x 1.4) 155(x 5.2) 14, 23)
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o7z, Gasser & HilB0O 13 B> v Tl E
DFI0~15%TH 5 H & Liz. =0k Hillhx
3~4%THBLLTVD. SEOERICBIT
HESEEEROAR L MUOOERIE LS A A
Hook D¥ERICfEL T, BEFHIBIEER OBk
PIBETHBZ LERLTVAS. L LA
#Po ® 1/10 Xy R&EWVHEE L, 1/10% vk
SVEHELTRHVOKRES, Thbbary
TATVARELEI XSRS ThbLL
Bt a5 T UADED 2 DOEMEE
RPEICHADERTVELOTh 3. AR
DEFOLREMRN LIy 2 IEE L COMNET
5LaVT AT UVADPNS CEMESE R
BFEDIRIES %TH 5. DEY 2 OOWKE
FOMCTIEEE L.
4. JEERRRBIC oW T

Ritchiel21® o &gf@ikikic X vk oh 3
WEPREEO TITERITEL & v b BB I
Fig. 16 icorash 5. EHRED TIAHIZES
HRRR OREABAE X VB TH 5. HilbD 2k 5
EEHE OESRBTHIMBE D CRARE L
7Y, —EREESR LB LTwv ity
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& IR 0L R L FREIR BB O Er R o
ERLZELLANLRTRERLEVRS, B
B OGETEERIESRRICET 50z 1B
LORESLET, HHEREIBEET S
ERREREI NG, ERIEEREBIIRME TR S
Hiz 2B REEEEL T2 5 FTIFLTY
. DEoHEEEZF LD TIRHED L & 0FE
RO 28 E Fig. 16, AS (&#) 0L <
HE L.
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BRI ORISR, BT 50c/sec, B
1% 5V/cm (EREEERIE DO H D & &% 3V/cm),
RSB chy, MRE4S (348LE)
ThHd. RELTIrEVRLTF e F gy
TRE OB & b in BRI OV B
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Quantitative evaluation of the effect of electrical
stimulation on sleep : Failure in producing sleep
following stimulation of the raphé nuclei

Toyohiko SATOH *

Laboratory of Experimental Medicine, Faculty of Medicine, University of

Lyon, Lyon, France

In a number of researches which have been
made under a project to induce behavioral
sleep by stimulation of the brain, the latency
of the onset of sleep induced was fairly longl
23), As the cat which has been mainly
employed for sleep studies possesses a marked
tendency to falling a sleep®, the probability is
high to encounter the chance occurrence of an
episode of sponianeous sleep in time with the
stimulation. The longer the latency necessary
for the induction of sleep, the higher is the
possibility of misinterpretation of the results.

Now it appears that the only one reliable
way to estimate properly in stimulation experi-
ment the sleep-producing power of a nervous
structure is to compare the amount of sleep in
a given stimulation period with that of control
period. This method makes it also possible to
compare quantitatively the sleep-producing
power of different structures.

On the basis of several lines of evidence
which converges to point to a possible interven-
tion of the raphé nuclei in the lower brain
stem through 5-hydroxytryptamine (5-HT) on
the production of sleep®®?, the present
experiment was undertaken to evaluate quanti-
tatively the effect of electrical stimulation of

the raphé nuclei on behavioral sleep of the cat.:

As the action of 5-HT in the brain has a
quite large inertia®?, long-term stimulation
experiment was performed on 7 free-moving
cats under the schedule as follows (Table 1) :
The experiment was done between 10 : 00 and
19 : 00. The food was given regularly at 9: 00
and 19:00. The experimental session was

* fEgEds : (Present address) Dept. of Physiol.
School of Dent., Aichi-Gakuin Univ., Nagoya,
Pl CyNE S R

(Received for publication January 12, 1970

composed of a stimulaton period of 30 min and
a control one of 60min. This session was
repeated without interruption 6 times a day on
4 successive days. On the Ist and the 3rd
days the experiment was started with the
stimulation period and followed by the control,
while on the 2nd and the 4th days it was
commenced with the control period and the
stimulation ensued, thus eliminating influences
of the diurnal rhythm of the animal, of the
feeding time and of the disturbing noise
changing in its frequency of occurrence in
association with the daily activity cycle of the
laboratory.

An electrode assembly composed of 4 or 7
insect pins with bared tip of 400 ¢ was implanted
chronically in different nuclei of the raphé
system ; the exposed obex was used as a
reference point for the stereotaxic imsertion
and the sites of the electrode tip were verified
histologically after the expreiment. The stimula-
tion parameters were 1 ~200/sec, 0.1~50 msec
of an intensity just below a visible twitch
response of the facial muscles. The amount of
different sleep phases was assessed from EEG,
electro-oculogram, nuchal EMG and the be-
havior of the animal.

None of 32 points in the raphé stimulated
gave rise to a significant change in the total
amount of sleep during either stimulation or
earlier half of the control or later half of the
latter.

Presumable causes for the present failure in
producing sleep might be that (1) the raphé
neurons stimulated were too small in number
as supported by the fact that the amount of
insomnia produced by the destruction of the
raphé structure is in paralle]l to the extent of
the lesion®), (2) the reticular activatng system
was co-stimulated by the spread of current
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Experimental schedule for quantitative evaluation of the effect of electrical

stimulation of the raphé nuclei on sleep. S ; stimulation period. C ; control period without
stimulation. Experiments were performed between 10 : 00 and 19 : 00 on 4 consecutive days.
The total amounts of sleep during stimulation periods and earlier and later halves of control

periods were measured respectively

10:00 11:30 13:00 14:30 16:00 17:30 19:00
1st s c S c s S c S c S c
ES
F| 2nd c s c s c s C s c S c s
&l 3ra S c s c s s c s c s c
m
4th c S o S c C S c s c s
offsetting the sleep-producing influence of the Neurol. 6, 103

raphé neurons, or (3) the electrical stimulation
ccould not realize physiological functioning of
the 5-HT-containing cells, because the effect
of the direct electrical stimulation of the
neurosecretary cells is still debated and the
positive evidence is only from the experiment
on rats®9,
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istics and comparison with those of the
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2. Reversible plateau v.s. spike action
potential and amphibian cardiac muscle
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WEEOEHOTSE TS b=, R/34 JEH)
TBRERIC20LT

H. OHSHIMA (kB A : FTERLR, #, W
o RREER, O, 45

Amphiuma, Necturus, 3 X O Triturus DIHE
HEMEE LT, FOEEEMEBMIMA DX
SXEET L LR, HEFTRRTHEEL
F. FRET TIRHEFE Lz X 5 i (J. Gen. Physiol.
46 : 1029, 1963), plateau-shaped action potential
v, BHICAEREBA X Y iskShiz. NaCl,
CaCl,, MgCl, glucose X8 (NHgeAc 72 ED
EEREEIECME ST LR X » T, MASh %
INE EIT B L RS ORERAEEMECR
Biviz. i b plateau-shape %> & spike-shape
~OZTBRE . —Fl CaFl T 5EDTA,
Na,C:0s B X8 (NHCoOy 75 & Tl kE
B plateau-shape > spike-shape ~DZ
Hahs, /NE  E L is fr > Bt spike-shape 2>
bplateau-shape OEFBOEMRHBR L iz, 2D
X 5 i BERBREINRCmZ 5T LT X -
TEREHTPTREm L. Ly L, £ OMhndim
2 BB OEER X CBRET X » TR - 2d?,
EIRETH B IF ERIERIIN Lz, T4 OEH
ks bE LT, ThbBEEROMETEL, &
BREXLIAZR Do BOETHS S LEZD
N5, BIRAWE ML S L EDOFERITX
> T, HEECEEEZ 2L 5, Thbbillagik
BEEINZEEZONLS. £ LTHBR OBE
OBREELIIEOHE SN 5ASIME DIERD
BECEET5D0OT, TORBITERIICHE

K&SET50LASRHREHBICE 2530
L% 2 b d. DEGTEENEAIE I plateau-—shape
THHM, BT X - THEOPOEHTE T
5T EMTE 5. KB L C spike-shape & plateau—
shape ©TH 5. SEOEHER»> LEERYOE
W, VSRR 2 b o4 7x sub-
spike electrotonic potential % L C spike potential
DIF < THEE U RES, Bk X ohlaEzEo
ZEIREE CRLE SN d DT, MBS EIRFER
W 3 > CRLERS U B 4 TR subspike
% spike potential ORBUELKEIC LD D T
$55. £LT, TONELRBEIEIEDRR:
MRS, B ORRHIBOERIC L - T, £
DEFHRKRELLELINDDDOLELBND.

3. Electrical and mechanical responses of
coronary artery smooth muscle to cate-
cholamines, 539-608.

HFA=L7 2 VICHT DRIRBIRTEAEHOE
RHYd L U BRI RIS

H. MEKATA and H. NIU (HF 3%, Fi4ER
F o (UAKRE )

4 R ERE, ELCLBERVEL, LEX

VETREIREIR 2 & #E L, ring strip 254

4/ NEMR S X O° strain gauge transducer %
v CHNEA R X CEREBMEZEH L.
KVEIR M2 20~40mm) 7 5 OB
adrenaline, noradrenaline (1078 g/ml~10-% g/ml)-
XD, IHE, SRR, ISR L VWS XS
i, st Fs%& T 7. Isoprenaline (1078 g/ml~-
105 g/ml) T X » CIRFWCHIESET S, 208
JRIM1%& O catecholamine (T X % IN#E13: e—adrenergic-
blockade iz X b #iH X4, HEv: B-adrenergic:
blokade i X viIHI XN 5. MVEREMR (S14E
0.9~15mm) %> 5 DEAVY adrenaline, noradre--
naline, isoprenaline (1078 g/ml~10"%g/ml) iz X »
THCHIERZOERTT. ZOMIEL f-adrener-
blockade THHI XN 5.

HIVEIREIIR (SME 0.9~15mm) DFIEHHE.
fapNEArvk 47+SE 10mV Th 0, RELLE
BRI 2 Biviz. Adrenaline (1077 g/ml, 1075 g/ml).
DL X D ERET 52, T O, HEEAIT
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W, BEASHERLEELERED Bhvin v (2
mV BUF). 2 S F g kg 5, IHE, ot
BRI LB OSBEERLTVS. LL,
ZZCRHIEE 5D, Ha sk LEMT,
HILHIENBAL TH D0 EPEWVWSIZ L TH B
B, RO K REZEMIE 5 L, HYOHS
BELBEHEN Lz 25, AER TR LAEA
ECMENEATH B EEL NS . KSOsiT
X0, BEBLCPRSEL - & Bbh 3HuElk
B DFEA S adrenaline (1075 g/ml) 1z X b 2ig
T5C LIIINME, SRR L EEMSSHEL T
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5, EFITTE ¢ BRUSTITR S AR 2E)

AT EERWC, FEFMCET 3R
LRGSR OMEIER OREIZIE LT L,
Ry ek, RRRERIC X - CTELSRET CORE
BIZRE L. EBRIZ, 147 FBREER
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55 55, B X B EF (immediate
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R CBT 5 HAIRTHECH Y, BIREHR X
CIESR DERRIVE 35 T » 72 Immediate effect
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the cellular potential of the sinoatrial node
of the rabbit heart, 663-669.

T. F. HUANG (Dept. of Physiol., College of
Medicine, National Univ., Taipei, Taiwan, Re-
public of China)

9. Effects of pH on teste responses in
the chorda tympani nerve of rats, 670-681.

H. 0GAWA (/NI ¥ : BASKEE 2E30)

F v MERERERAVC, BAIREDCELT b
Yy n, BEH Y YA, EERIGE=—REN
TRRIGE O pHRFEZ T N OEFIRE T
Tz

AL b Y 7 AR BIEEE, 30Co%E,
0.1 ENLITDE & pH % 40U TRBRAT 5 &G
R BEECE T 55, 03248 kT pH ©
W TH » 7=. 10C DA 30C OHE LY
% pH B 5 b b U 7 A DISE OB
BEEE T H o 0. HEH YT ACKHTIRED
pH KEMERENF Y Y 7 A OBA LHIBNT
0.01 &/, 03 &R XC1E/LDELIY V7 A
D% pH 25 40D T il § 2 T flin - TH
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AL, 003 /03X 0012 L OBAIN T B
RHEEI LUz, XTS5 EE35AA L pH 0%
L ERRTH - 72 25, PHL0 DT o0
TE5OBRH bR, ¥=—3OEAKIEKD
PH % 4555 3012 {bd L b &, B
Lz.

Ll EDREE v, Beidler Bk E» 5
Michaelis =¥z sk, £0 pH KE M 2 AN
7o TOFEE, \LF v ) v AT BISE DR
PR OREROAFT VLITRE DR, F=—%
CEDWRIEF = — R LT DOREBREESERDOA A
Vbt X 5Lz 60 5.

10. Mechanism of anti-shock effect of
glucocorticoid in hemorrhagic shock in ra-
bbit, 682-690.

T. FUKUDA and Y.-I. FUKUDA (g EEF,
TREARE— AR : TR 4 )

RIS B 348 shock 1054 2 EHiME S
LLWHT5%, —f%ic glucocorticoid 2 #ifa3
g, ThBmEIN S 52 LIXAMOFEETH
5. TOBF T LT, BB % oM mik
shock T, HMMEEIUERITITIC histamine &
JREEDHEFE X, histamine #EIT « PR > - M
BB BRI OXR % 7n L, glucocorticoid
#%5.v% histamine KAEZBLIL T 5 2 itk 5 C
EHHE AR 2R T LS L (Fukuda, T. &
Uzawa, H. : J. Physiol. Soc. Japan. 30 : 837, 1968).
LHLZD X5 o histamine #:FISIE A4 X iT
DHBELNDRENEISTH Y, & LB
COVTOMETBRUNIEL D, BIBHGRY v ¥ic
DVTHERS L7z, #RYAEIAR X D reservoir s Jif i
U, TFHEkES 40 mmHg it S & 308
MEDHEER A5, SKBELEXERY ¥Fic
L BRTAHRL, XBLE DR (B5 M) Bk
BEEYFFHENTELIRL, H26R0K
WCTHED 40 mmHg HEHSRATREL 7D, IR E
IR TMEIRTERET 5. BB Y ¥ Clalieg
Hicdore » T EEMEMRFRTETH S . HEH
BB R WIREDRABE b5 & & a5
THY, TIRFTRS X CHLEIREOREE L& X
D BERLEREBEFIERBOEKRLE L Bh
5.

BB £ B B LR OFH AT cortisone

DABPBE RS TRELREEIN, EHFvH¥L
[{#%ic7s 3 . Epinephrine, norepinephrine 0#&s
EAR—BEORRE LIRSS, $ DCA RS
BAESNT b 5. Cortisone #5451k Ml H3 B if
BETELLEED D, CHIZAREMEEIN <
FlEn 32, \WHHBEINIFETH D, cortisone
BIRVIIE LRERE DL DL X B DTS,
Glucocorticoid RIEIHICHERE SN 2 Ak L
el KRR HLENED LR B 2
LR X DM EEHOERCL 230 THY,
cortisone 54| TIX ZHABR SR VT 55,
shock 88E & U COMEINROWMERIZEHT S
T EHE ST,

11. Storage and metabolism of serotonin
in brown adipos tissue, 631-700.
BERHEGCHITE 0 b= Ol & s
A. KUROSHIMA, K. Do1, K. YOSHIMURA
and 8. IToH (BEEN, LEEE, SHE—,
FBEELIK ¢ bR — 2k 0)
BEIEGEBO e = VAR EFORBES
CWZE 77 3 VBRSO3 2 BB B D
HECOWCTERE T 572,

7y bR 0COEBCESTE, TOMcE
FHEBERIEBOERESEAST 55, v b=
v OKSTEICWEEREDOE( LA kh o7z, 5°C 122
HHETE T 5 & BEIRIHRCER S EAR D
D, Thitd 37 - Ter b =vEE ML
7=. Norepinephrine 3#8I515 41 ¥ © newro-
humoral mediator & Z7c XM TW5RS, Zh
Zy PECHEHLCh e = vEBITIIE RS
Shishole. FET v b OBEIEIHEISE
TEERABICH 5728, D2 w b = VIEEIIRKESD)
MOIEDE0% I+ E sk - 2. 200C B L 5C
DEREER T Hryptophan ##5.L T d1BENSH
Mo r b= VEBLEED LR % Zint o 7n
R, TOLERDER } = VIid2ZeEmL
7o, EREEAE R ICESERS v CHIES
fRifi & Sulzer #IRMDO e b= vEEZHD,
BHEMCEEOEN VT 28 -T-. — 5Bt
TERGRRE D€ 7 7 3 VEMLBERBEIESER T
®ED, 5C 2:EMOBRBEIC X » THESKDE
PR 26651 - 7.

DER=VAEAV, HgE 5-hydroxytrypto-
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phan ##501, €w» =V X * 5-hydroxy- norepinephrine FMOFE % L7 BEHTHREW
indole-3-acetic acid ~DHE L 57, EBO BILH o7,

HRBAEEHEMCR TS b= VB XTED b DEBRER> S, BRI KR
REWODFHRELERE T X » THEShEY SHERTWS 2R =V OAENEERCELT
Zr&Eot. In vitro CHAKHEBR T X 5 EToBERMLI.

Hithk 5-hydroxytryptophan Ot # i xt ¥ %
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Symposium on substantia nigra and sensorimotor
activities (&ML T

Rk, 1967T£9F XD, =a—a—riiry 7
T2F~RET, V. vALY vERL, BT
TR OEBIC R LI THRL L TR0 EF.
196949 Aiz, 2= a—=— 7 Cifinbhi-E
BHREA&T, —% vy VEHRO L-DOPA i
L OEEPKRERFEEE LD E L, hicl
L Th, basal ganglia ic B L C OWFZLIEEIAS 5
& TRATY. 19694128 2 0, <=V 2 VX
VETIHGEDEL AT H B=20u—T /T,
“BE” WET5Y vETY AR, D. Pupura @
ASTARbhELLDOT, TOENE, WXD
WEREPLELT, BERCRELAVERBVET.

M. B. Carpenter : if &5k X » R, s
25 R, KERO medial segment X U,
RAAPRME R (subthalamic N.) % o & # 1%,
lateral segment X D &5 . v v XGRS LG,
leticular fasciculus D##v:, medial segment
DREDOHE T X VETH, RS L T
W5, BEORLEE, £ & LT RoRES
(VA, VL) ¥t L Twb. DB oiiet, wE
R medial segment ITE 5 TV 523, KL
BT o Tiny. BRERELR O R R %
EIRD medial segment iTE D, DEOEHENR,
dorsal supraoptic decussation #4 L T, HHilD
medial segmant ITEHL TS,

F. A. Mettler : 2 ® compact part #5k+
LRELMIEEY, T O—WEHEE FE 0% ER
T#EoTWD, EFRORKE, i bT
DIERHERE > TV BN, Thidx & L T reti-
culata X W4T 553, ThOHZ TRV, BERK
B, R VL THRbh a4, BERLE
LED5DDTHEENLLITHDET B 5
i, ThEE, —RERERELRS5XD D, L
BV Y RRFT $HED collateral ThH HERT

* R AR AR PR

Rockfeller University, New York
*
5 B #® B

HaEhs.

Blko2> o i et 3 5 £ 7dHT, R
Hassler 2%, ~$—% v Y v ESRO I OFILRT R
X b, HR VLEEERIC b, BE TRk o4
CawEX b, BE-HROBRMICHEMZHE CL.

1 JBak: 3 v v+, BHE, &{LFAEREE
T, BENOY F 7 ABE T W .
BN, axo-somatic », axo~dendritic  J-
vy TADHERD Y, FiFiCix, elongated &,
encircled @ vesicles 2L T5DDHBL LN
%. X5z, synaptic vesicles DRE¥EMTSEE
Y, WOESDYF v FTARRH T HHEMB T E
5. %113, BEEYH 500A o round synaptic
vesicles DAEHETS B @, 5§21k, 1000A o
K & 71 granulated vesicles 73, /NX 75 vesicles &
RETHED, 313, FOERMD granules %
BT %5 % 0% ThH5. MAO-inhibitor 2, L-
DOPA #5TC, §2 D& 4 7O bouton 1Ik%
X% H 1L granulated vesicles OBERMT & &
X v, BERNiciE dopaminergic 7% iRk kiidH
5LEZHNS. Fiz, autoradiography it X 0
serotonin T 5 ~/L U iR iEsKNE, 1000A 0B
B’ granulated vesicles %4 ¢s bouton %H LT
WHDRLIELELSNS. Hiwme L T, 2EAN
ik, GABA, Ach, serotonin, dopamin &7
THEYFTABRLENS . Fio striatum B HHE
LT4 HEOBT, EENTARLN AR,
BLBXOE2DL 14 7D bouton THLIS.

O. D. Hornykiewicz : A5 = VR IR F—-33
v (DA) 13 EE D compact layer iz & B fHfanh
KHHNSE. DA RS BT/ V7 F v
Yy v® precursor TH 5 55, BT, JATF
v YV DA v striatum (putamen+-caudate
nucleus) TR HBEECHLDND. DA, 2
TUABIERIC & £ 525, striatum CiX, iV
BRICEE N T %, f5, reserpin, chlor-
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promazine SEZEIICHE TS & striatum 3 XX
ocREc DA B85, #5hikHo DA RE
OEER 2D L, BESRE Tstriatum 2L HIT
EEND, BEM striatal DA OfUHE X 05
WL T, BERFHEZLTVEERVAS.

T. L. Frigyesi : BRI/ ESFMIC X 5408
i3, MER= - —w T (IPSP) T, &
B = .—w Y CREE EPSP) Th5. BREDOHM
Rk R s 50T, BREX VBESh
BH= ., —wvyvp EPSP X pHER, TRIRTC
EERTLCENTELS. BE< VI VERIE
51 pallidectomy % 47 7%\, %7z, 6-OH
dopamine % [/ c#5-L T, nigrectomy 2177
51, BIMEI CHRE SRR OEENE, BT
LIV, BETIEHEER L. Thitd-
CRFEOHKRITER LETHE, RESPKE
BELLTEL A DLHbNE.

R. Hassler : 2EDOH%F 2/3 #BIIH T 2F
I D, B TIRS 1 b rREOEENT
P 595, BEOEOMEREOHITHLRE
OBRERENITH L, COEHSMERL, TOR
D, e MHEOEHBEINTB. El, VELEY
oL LYy, BEOEHEETE L 5 &
- OFEBIERr ERD, DT, a- OTEEBHE

5. zhiz, L-DOPA % 7213 MAO-inhibitor
25T HERCIY, o HHOMHE L, r- EE
DEESHZ BN 5. DEoEXY, BEOKE
X, 7 EEMAORIE L, o EERROWEIT
HBHLIEEL, ChI -3V Y VEROBEF
PHE LT, Y ORI oVWTIR R L
OTEETS.

DLER, EEORILOKRECTT . MREEOK
o Frigyesi O ORENE D. Purpura &2
ORI X530 T, HiFCEHEREEZL D/
e kEia D SN FEE TR - APl S &
T3, REBOY F 7 AEEORINISHICEE
nTWVsEEbhET. ZhichT+5:3m T R
G. Grossman 23 E2E = o — v VOMIENGBET,
MR X pTERk s, ETEEXOEN
WSS E H L CWE L =, Andén, Fuxe 5T
X oo T bh bk X % EE- kO
ek A (monoamine neuron) TV TIEIA < HI D
NTWETS, JEFBEMSICIAT L SIELL
723D TREVWES TLERDY, Fif=a—2—7
Cfifsbivic Nawta OFEHE T, BHEBER,
Jei/ha s dust-like 75 bouton 23[R A
CHENDELERLLLOETLRE.

(19694£12 5 27 B ER)

Woods Hole & Grundfest BFZEzE

1. Bl#L

44E 6 B 3% 5 TH B & Columbia KD Grund-
fest L= T1: Woods Hole 7% QMEFPIAE
Y ¥3. Assistant Prof. ® Katz 2383 %E LY
EABETT. =v/ br=s AEBIEOE
07 vy OEEBE, FHOBEBIIOLET 1~
FEOE-VECEALADDT R, BEFCE
FEED DI HERE, IR, LS LETRTE
nThhidhi i vifick&Rav7r—+
Sy JCHEBINET. ZOMT v ZiX ORERED
%> C Massachusetts Ji| Cape Cod & DR
w.d % Woods Hole ©» MBL (Marine Biological

* FEE : BALRREERE—EH

Dept. of Neurology, Columbia Univ.,
New York

W & -

Laboratory) w®|75L &3 . Woods Hole ~3k
T\ Professor ¢ Grundfest, Associate Prof. &
Reuben #hp b Katz L =EBECKTHT,
P hd~15 N\OTRREE S OFIE S LW T
BLTEVWTLNET. 2E0 =54 HFERL
e, bhbhiiEE2db T LIRTLAEED
s LEGE, LWIBRY T, ZhHmImEE
09 Btz New York ~R%5 bW TTa, T
DRI 2EOMARBEABEZE LIS >TD
FAEEACIIE L T RREEL. TAVAR
Bk SRl - TAR L LRI BEL THFL
ZEERET A Y I AKEO—HE REo3 bhic
Bwot,



2. Woods Hole ®RfgpIgiE

1888 I R D —HF5ERT & U T AR S h T Lk
FBOE DR % &> MBL COWfFRAEICIT, B
EOXRETIIA>THRbZIR» 272X 5 ik
BHENTHET, AFERELL D EFEFVbITT
TOWIRRE, AEEELDRELE 5 T E
T REHERZES EROBPIFTETRAL
FErrTFEEEyd. FoRIxhhiE, &
K, 890, A—1Y, F=RX, 7, Bk
THI ST TEET. MARELHRIEE —Fieika &
EEREL AR E, FRRCEDOR D 2 ERICH
HbZLTENTEET. MBL EXITFXicwns &
MAED RS HFARALEFRLCIWhbEhEs
A . XT, MBL ot#vx Lillie & Whittman o
#0304 2 DO building, KEREEBEOE
W, BELEEILK-> TWETH, Biic
ZEIBL THRA K&, FLTa —r v,
BXK, BERDPOIZBIEBMEENRRL - TE T 400
BEWFRETI20 B S WIEH LPIEERE E
S TLEVET. S5 150 ZkSMmET e b
Kk L O R % &9 TI600 AR OTREH 234
REWBETHZE TR D £ 3. 8o Supply
Departmant 13EJEDff Captain Bill 2% » T
g SUERMZHEL, 15, V2, R TR
B—, =4, #TVH=, b}, o
BB L, SLTBESLILR, =L TH
FIF=TCHELTECTHBRL T hET. &
72, Chemicals % Glasswares = 3% B ¥ s D
Departments $RB/EL TV CEBERET
ARBLORTSFRADET. BRTIE, »5
ATLfE, electronics, BFAE, EI L5 T
Y. —FTERT OWRURERA — 7 v ORESE T
FH S BICRERER - TLE 72t Th 5o
DHALEHEA YD Bl CENICIE—BRET b 550
WIREETY. FH O, 3B00ENEL 0
5 TY. BAEO [HAEHES) 2 £
VKBRS R E b RELECERRYATWE

. CLRFEINTRIMD TRCES L — Fad
YEbh, ABCIBEEOMicEATWET. ©
5755 TL 5 LHERFEL, 20b- BT RLE
D—FDOFH =0 — 7 DLEERICH S Columbia
REXDIBEEELREWDI DR L ERA. K
REVZIE, HREBEBRLDOT, ERELE
ABPRETEBLATLES.
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3. 1969EFOHEF—<

Grundfest }ZEE O « DA S5 E Lillie ©
17 5=, SEOBRKE L i ARE TF. By
CIXEE XA (Indiana k), @EWAliZE Eccles
{Buffalo), Brown 2" /L.— 7" (MIT), Cohen (Yale)
ROLBPER - Tk Y, —ET A XA (NIH)
LB XA (Duke) B3 ET. bhvbho 3175
FCIXLEFIIXIBAD NEBRAD E L. T
DAE TR I TP EHEETTHREKIIMP N T
EBROFHTFHEE Reuben O H7c b i HEFER
Mz T&ET. MLAHSEE=~E7 A TPD
PNESORKIFETT. BB, ABEWES
= )VEFEPSEBHECBEL TWieb 7 VR D
NeDT =V CEnicl—) L ¥R - 2
5, Grundfest Je4: 35X HTCTLV-0RHES
BEBLVAR) EFELI. STHEEDS VL
—~TRRELGFBEHI N~ T, WRGHEET
TN~ 7 BB N~ T RSN~ T O
TT. RTEXELTEEAD LY F 7T LT
HMcEREZL, BERRALRVEROERPE
£%&2~3 NCHFTEREZT S & v 5H
HTT. HoDS5 L TRBIN—THRIFEREL
‘T Reuben, %% @ Brandt, 211z Katz 755
AT, ¥YHF=R# O K —f# T transverse
tubule iICEEA LR E, 22k Cl BIRERES D
DEnShETOfELRD LT, diad OFS
@ Ca 7 & £ OWEEBSRHEICHE 0o & story &
HORL X5 L pH 2% 272 Ca 2iEA
L72h, BOFZOF% 2o T % 3. Chia-
randini X7 UHHENC, S Ca ByjE & caffein ©
B & OB RE FCESR L TWvWET. Sorensen i
BnEER T h =L, A, FUF=, H=
LT THI - T tubular system DOEEER &S S
A FvEnz, FVer—LRL, BRalk
HTEZLET. USA (EEX) WEEOzE
T =N TRKIRE AR T % REBS OB %
EEAOE»SERLTCVET. EREIA (K
K) 13684 % ¢, Mealworm §5C, Blkd 555,
EmA 4 v EROROEREZ L bNTwELK.
W, 5184 7 L — 71X Morgades, April ®
ZAOLMR e TR &~ RBOERILD>WT IPSP
R AEMBREFRNTCVETE, FRIh
PLEVWSERET, COMRITARIA (BFEX)
32 5 fc IPSP ~ @ anions R D & s
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(JGP 1969) it ik ROV A . 3 OREMZOL
HEZOHEEOBRELDVINELD TS,
Frich X A5 - feftEE (JGP 1965) 20wt
Ruiz WELKY 7 ¥ Ol CRENR « FEEM
7 LA TWES. Morlock « Janiszewski £
BELS OB D EhWirEEOFEEMITHE
@x Lk VLT clamp itk 2EEWMITCTR
2CHLTWET. B4OWHRIN— T, {LF
s Mrs. Sorensen 78 v 7 A # —RIFHEA O
73 2O, REA (BAREKX) BHEED
¥y =% clamp UC hyperpolarizing
response D A4 A VL FNTEL. FIXA A
OEERERMEE 21D clamp U SRR
RO EbER DI LTEIRE 2V E I 2V
AE(LOEA~OERE AT L C&EELL. &
ST D REE D1 Katz, Benamy DI
MR X 5T ETOT, WobHRICHE
BEDLENTEELR. T OEIX New York
1. Orentlicker, Berman MO ABE: » T 1H%Z
L, #E o Florant, #4k7#, ##EE ® Dagavarian,
Francis, Leverage, Margaret 313X A 255 860K
CEM SRR EE I BT o T E LIz, Woods
Hole & — X vk 5 &, FRiciask, IWEBER
IR DA BEX), 87K (BX) WA B hn
b ELI. o Grundfest IEEDBAEZ—H
TR b5k, "B LAVRERORERL T
DA F VIEERE Lvo LRk ES>TY.
4. MBL Ot 3 F— LHIZEOEF

MBL OWEREZES CHI- T, HH, #
#, 23— REEELOEEVOTELLESE
VWWETC LR TEERA. Eecles 2 Wald, %
iz Cole, H. E. Huxley, Bullock, Tasaki, De-
Robertis & DFEERBLICLTRA LHET 5D
FoT. XBLIEHERHET S General Meet-
ing % General Physiologist Meeting & & 0 &
F. 25 LEkhRTE bR L - THREP -
=M% Membrane Physiology O 3 7+ — TL
#-. zziwwix Cole, Sjodin, Mullins, Fitzfugh
Adelman, Narahashi, Grundfest, Tasaki, Hille 7z
Er oECHREELE S K80 NS HA - 72
BHVELE. 5 L T, Fix Woods Hole @
BEOPILE 2 50 LR D R HAEKEOTEE
FEOWTRE L L 220 02 BIFTHEL &
5, —DOI, JLFRIEITIC X DIROPIRB KT

re—RT7 vy X CE&iz L¢3, Cohend s
JL— TR 7 R TOEEEL < birefringence %
B2 WAWAREN T TRATWET. MianT
Ca*t LEEETHLEREFETS aquolin HFFE
O—>F. Tasaki, 38, Carney © NIH 7 /v
— A AERRETC, BEETHRS 78
BHoFFo2o5d 5 LENEHEFEEZRI TV
FF. —7, Mo 5 ik Huxley 2% April
B3 XRHT OFE % kP T actin-myosin FHE
ERDEAF 32 v 7 ARG TFRICHECS L LT
EF. B2D ¥ v 7 A Mueller 528 AT
BEBEFNEE-TOEFRVCZOFETO
WIE s+, BB E BB T 5 RERELEL
% amphotericin B % cyclic AMP 7z EERIR({L
SHOERLEZBLTRA S ELTVWET. A
%, Finkelstein ffD#&E v Holz & —fw, 4 #T
FNLOERTRAATHELR. 83 CIFEEE
TR THEPAD AR —RTA F VB ERTHIE
WiB%cEB L ¢, Frankenhduser O R
%, Adelman, Tasaki, Cohen BHFNFHIME
CFORMERFRITLLS LVwOIRLBHD ET.

z 5 LR oM S & A TREBROME
ISR D& AL, R VEERBE—-LHZTI VD,
£.4 F v channel 2 3 0E ¥4 7 HOEL &
B, WS ETT. BiEEHA Tasaki /7
N T ONHCT. BOEZEZOMIRTH W
H{LEOHER, ThbbEAEERNE OB
RiehTRELT 7y 7 AOHREEELL T,
resting state %5 active state ~ “phase tran-
sition” &8 X OPEZ X XA TOBA 4 VH O “inter-
diffusion” OEEAZEATS T & THRA L OEB
SRPRT AL LNTEDS, LWH IR L H D E
. LEdso T4 O state g2 T—2D EMF,
—OQERY (EE v &7 XV R), BFTD
4 v@net flux L LCOBERPOKDA— 2D
BHELCTRCESLT5056bEHE chan-
nel Z—MEETHILERRLE>TLEWVWE
3. Zhickl L “phase transition” 1Zi3E 2 DL
CLERIC DA, w5 Cole ZIZU®», 3
AEDT AY h ABEE: Hodgkin-Huxley £
DA A v FERYE channel % % D% LITHIV Ter
50T, 5% 2 OMERRERO S TR
HbEpin v LmEntEe Fb oo, RBEBHRO
W TOREE LTHROVTTL EBVWET.
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HECEPHEOBHBBICRTS LRI

FEE8H, 1 2 Y —Da WD T, MREE
EMEOHEHEB T Y VRIT ABTRD
NELR. Z0¥41%, NATO (JbAKFEFESFIE
) BRRvVH—Lin, R Couteaux 35 X U B.
Katz B L72d DT, £E>D, HBARE
9, 2Bz, $9300 paper i oW TE
HMENEL /2. ¥40FE X, 7TF12 YV
(ACh) ¥z i BE§ 5 24HR2EHY, LN, MRk
SRR L R o TWE L o 28, ERRICiX, adre
nergic ¥ X OCHIK > 7 AEEINRCESENE
L. 240, FRToir 9r» b2z ©, 4
#ix, 28E»D 6 E T T, BHFBE=20H
BERLELTHRESNELOT, BRORBE
HEALCREMDTSTCDHD, ¥EOKVEET
CIEEOD HHEEIL, BAETHL 2L Ihick
Ccli.

1 B Hix, H. Van der Loos, J. Taxi, R. Coute-
aux @ 3 A7, iR, EEMNRE, MR
DFEBITD W TEEL, kw2 BHic B. Katz,
R. Rahamimoff 3 J OEH S, MRMHEE, &
B+ 7 2A0BTEERBEZHEANL, 3AEE,
J. Hubbard, P. Gage 3, #i&f5{zE 54
HOERY F T AERCETHRREZHELEL
7=. 4 HH1% G. Pilar, L. Tauc 3% >+ 7 &
ZEiconT, K. Kmjevic 2378 ACh &+
FARDWT, J. Mambrini 23, ##Ri&EEE
fre ACh HHOBRICOWTELELR. £l
EOSEKHEE, F. Mac Intosh 23%i%4i> ACh
metabolism #EE L, KW T, D. Esplin 23iiE{z
EWEOELZ A% , M. Randic 3/MHickIT 3
ACh O¥EHIZOWTHERLE L 2. &2,
EEMEOEER LB EEEZRLEL, 1
B HEVZ, M. Israel, L. Potter 73, BERL TR L
U &Rk 5 ACh ORFE, Wi
WTERE L, WO R ZHh B ORE synapto-
somes D V-LIBWT, F. Fonnum X' R.

Department of Physiology, University
of Utah Medical Center

A B =

Marchbanks 2k - Cikbh L %. 3 BB,
FifX D ACh-esterase [T oW T, P. Lewis 53
EEER D ACh-esterase {To\T, M. Salpeter
BEL, T Ko Akert 2R ¥ > 7 R
vesicle DS¥ERH L E L. 4 HEI: M. Pécot
5, WRBEEOEEEEL, Thicfi v T,
P. Marchisio, G. Filogamo %3 cholinergic system
BRAFWRMO SFEL ML, RIEAE, SN
HLBT, TOVVYEIYRTEY DT ONE
% ORI Z HFEMCRBLEL .
LDERKDO—DDORERT —<TH D LB
FtEmBI s o oD, BEFEEEH TE - T
W% transmitter packet NEFIRMECR LN S
synaptic vesicle LF—(RELTIvix, £5
L WSTIETL7z. Hubbard »LEB)REiE s
@ vesicle @ size distribution & B ZE#: miniature
end-plate potntials (m.e.p.p.s.) @ amplitude
distribution PSE¥REZE TR W THEL—FL, L
D MRRIEREE, 5 vwiz, HC-3 o5
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