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1. Xig<414o07+54%— (XMA) (LD
FIRERRAS 4 A >V T OBITE. NI P8, IR
IR, HEd—, EH%E— (MZImkA, 43

XMA 2SR5 ik b B—ouimian
T &l L SR A VOB REIC 7 5.
WSS RR A Lis b 2w 20V PEHINE D kL iz
X% Ca, Mg /pfiiD % XMA %AV THRE
L, ok 5 hilite iz,

1. Strychin, picrotoxin, pentylentetrazol (P-
TZ) ZEF w7, Ca OFLVWEMMAR S
, fhy Mg iXIEFIRRBD 5 & — v ANz L
7o, ZOBBIEIC PTZ THEL L.

2. Euhadra #&#fa© PTZ i X 5 HIfENE
RrOZ e Hf3 % 34y (barbiturate, diphenyl-
hydantoin, glutamate, aspartate) {3 PTZ iz X
DOEIRX 7= Ca, Mg DR Hofi%x EW{LT
5.

3. Ca Il A b % block T5 L EbhTN5
LaCl;, CoCl, Z{Ef&® 2L, Ca OEfLIC X 5
JH{ERREETE & 72 5.

4. XMA ZHWCOHIEHREZLEDEED
YR X et 5 &, WILERO 0.1 #A, hnk
WIE 2KV T e A TH D, L >T 1~
3 OFHAIHIIEK & T OIhE oM E o ZE(LE
WTWbhDEEZLDBND.

2. Measurement of body swaying in hu-
man standing posture. WATANABE, S., KO-
MACHI, K., JIJIWA, H. and MIYAKE, A. (In-
stitute of Equilibrium Research, Gifu Univ. Sch. of
Med.)

Concerning the human body equilibriation
the body swaying in the nomal standing
posture was measured as a locus of the body
gracity projecity projected on the plane of the
sole foot by means of a force plate newly
devised. The measuring apparatus was com-
posed of a force plate of an equilateral triangle
with a right angle, of which apicies were
supporting points. A transducer arranged a
differential transformer in a cylindrical stain-
less steel (17-4 PH) spring was placed on each

151

% (1—35)

supporting points, and could pick ‘up only the
perpendicular component of a force given on
the forceplate. The input weighting to output
voltage relation of this apparatus was linear to
load examined from 0 to 80 kg. As the posi-
tional characteristic of the force plate, output
voltages obtained from X and Y apecies could
also express a position represented by X and
Y coordinatas respectively, which revealed the
position of the force. Frequency analysis of body
swaying in the norml standing posture showed
mainly two components in less than 1 Hz;one
was 0.3Hz which was corresponded with
respiration, another was 0.1 to 0.15Hz which

was remined as an unknown factor.

3. SIS AERICE DAL
ROTRZINE-FEICDNT. SiRBk, #ias
BH, SOFAF, B ML RTHZE, KM
i, IIEMER T RREXR, HEM .« KEH
&, =)

FU VA, v FEPEBEMEE R E VR
FHI 1 ~Bt s EORUNAKR » b 2fES. 20
W NER 2 & b 7o k% e U vidicon JBRS T 12
WCERREELSE, ChEETFE— ATER
F % (2753 F bR 32.8 msec). & OfEHI%E SSR AL
@ Optical multichannel analyzer {Zif % #5575
WF —&—& LTt 5.

z®Jii i X b phosphate buffer pH6 +1.8
ANS 10~* mol iR DEE 4 # OINET LT 3
VOINT DB E RN IE 458 nm Kb D )
o F — £ & 32.8 msec 3 T2 b7z,

F 7 Z OFRITM/NA R v I AT B D
D=FNF—ZRESTHICHY, K% conden-
ser “THILT BHENTIC 8 Hz @ chopper %0217,
[N A 8 ):)9F > thermistor bolometer (FD-
DISA-S) KA ICEE 7' » o CHIE R ICH]
AL, =R AF—THIELTAETIHANERE
syncroscope {1 TCi#lliE 3 5. Z D chopper %>
detector OJEHEE 25°C, detector bias 45V &%
Fix DRME:DD & T responsivity 1x 120(V/W)
ThH. TR =¥ —kko b A
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HE
Wbt =% €~ (W/cm?)
=N 3B IE (V)/responsivity « il f& (V/W «cm?)

ZB#IE Xe 150W X D [l 5 % 546 nm i

filter & = —/L F filter (700 nm LI EDEERE)
OB LA HER 1257 2 ORAK v P CRIET S &
024 mV/p2=24x104V/cm? % 3 7. ZHEHTH
ItAhBE200W/em? & 7 b, ZOfEHITAK »
FHEERZAEL LT~ Tho 7.

4 BAIBHERO UDC [CHiT BB, Mk
7, teEEE, YIHIRF* (BEEX - BHFEN)

HERE 1 ~3550188 R L, #2105
HEHEh TS UDC BERE, 2EMNICERS
i, BTEITI939~43EE THENVEDL ST,
MERSEML, ATHEIITINZELEDLIS V. £
DBV H T TABITEHD LTV 555, S0EH
SipaictEaiml, STHI XUBIEIIZ 120852 2
ZTWd. 60E» SIXE <D ERICH b, T4HE
IR ADISETH . _
#¥2,1085:, 6128 (#fEk, KER) Ha
ho25%, 612.7 (HFG, 7, 1EE) 7320%T,
FZHEICE LIS TI0% UL LR 5D 525, AT
FixmanfERRT, B IROBINTH D, ko
10% L) kA 50 % @ 12 1%, 612.0 (—fgdrnss),
612.1 (iMuif, fiifw), 6123 (iffl, M) BB 5.
SUEfEICE =D D L, 1942~ATH Tl 612.7 3
409, 612.1 2320% 21100 25 25, THub ke
AL, FOETE LTI SI0%FIETH D,
612.7 @ 5 2 TIIHBUH I D0 K 2 £ <,
612.1 TIRLUBGTHET 5 D O 3%, 1954~5614)
5 61280 L, MESINETH X <
30% 7, DT D, T O TR FikE R <l
PR ARSI DB D SV 19604 LU T
13 612,00 B a3 2 &, TAEITIE23% %)\ o,
Fc 6123 SR A S v s, 612.0 D7

P TR 7 & DN Az R D — R A PR BL G A3 70
T DA, A EEML T w5, 6123
DEPTIE, W, WEROBERS V. TOIE
72 612.2 (WU%) 1X19504E T #4112 g, 612.4
(GEIMASE, RO, i) 131950~604E110%
BEZLNABEM, TokwThd aicEdil,
FETIEHE Y ZDNARV. ThODOBRTHL
T, MixOHE»HEER LI

5. PlEERHLOBE-BAA Lvdic £
NREN?. B W (TEEKN £
BANIERE, B¥EOBEZMDLT, TOTT
DB WTHRURORAGEIC I I Ty
5EE5. Thid, SXTHOBETDD, v
WWHELRE»? Zbh, TORBIIGESNRT
VWBEDTRAE V. BEFESCRWTHERALLD
AEFDLONBM b, LORBICEmL, TF
RCIELDEDNEFRLES ] L5, LOIEDY
LEhRTWE ERS. ZOLOEBOREVIZ
Kz T NDOUEHED 2. FHTAI D F=LSN
BWEES. i, AR ERL DR TH
b, Lo, EFB5MmoK, *LUTAESORE)
NEDEPS. BERARE > CTHWOREHRT,
oMY ERERLThERWEL, TOFEZIH
%, DHEDOEETDL T LTI R W

TAID X WTFZdhe?1 &, LTREG
W, TRRAID A LTS, ERIAND &
S S ), AKEOLKAEYS, EROFEE D
STV T, T NDDIE» D, E I
AR EDIE. DAANTILOEZ S Uik T
v AR TRLOKES, W wol, L
DEvbhd., DAANXSZE, BT
F,RID AR X 2 THL S cEE
I #MiGEe X, oy Sk, F LTE
HIAEICHEELORERE. 5 —ER X, WD
DILF v ¥V ADIER.

2.9 F £ 2 (6—18)

6. M7 I T IV ORHEELE T 11D
Mo EREIC DT, &ibgmn, PEEE, Bk
% OB AH X% BEHEZZ, B RN
(B, FR, /R« 0N, B /Rfpimeet .
B LR AL o H SR EEIT)

YYMBTATIVOLYYI TV T s DA
RRICARNIE TS & Perrin ofpbELN
D iR OFFFMEHRE N T/ FHTAE W
Zhit Perrin D FRFIPH 2 % 72 R Cllse &
T TWDWEEMED D D DT T DE % S SITHA
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WD 728 o A HeDIRGIIG 7 % Moment ;T fig
W& ik Zn 7o, Moment 3z X 5§ B B B
X DR FBEROM A 4 E ok T LT
WL WERIEL 2 R TE. ZOHBETET
VT T 7 Dy ARFEMONS R R D T kU
0.1M KCl i CRrNBMAF TR LS THY Z D
R Tk iFEmic—F L. FHlkX
Wr0.05M NaClO; 1 iz J\W Tl 2 IR DF s
HETHEPRVIEENE. Eohbo 2K
OFHOFEEIIMMO G ETHRELELVE
FAREWZ EBHLNI. TORREPSZDES
I 4&HET Perrin DR & WA UEEE ORI H %
BT LT EL2EY 5 2 & SR Sh
Joo T BEHEOBAREOK > 2 EEREE T 572
DiziE Moment JETIEIHEL D D 5D LKEED
BWHIERLER Z &b 2.

1. MW7 T I VHFO#EES-SESICD
TR, BIkE B (BEX, &, B
A=)

W77 3 vk SH, S-S B i X 555
F UL TD#E(L (molecular ageing) %3 53¢
PIENBNT WS, BILLIZT AT 3 VIS TFHI
U2k R o ffi #« OFFRRIC X b orfifEhfi L v
ZVRIHRITH SRS PO LEZLRG. S
Divh g 7 L7 3 v (BPA) &)1 solu-
bility-pH profile ‘T7 /L Y {HIiCsIF DA A v
X7z BPA o Lo R)EE -, F72- 0.06 M
7 = v gERERT (PH 4.5) T 5« R 7RIk
X OBILLET AT I v (Aform) &L, B
4 # v X ju 72 BPA | isoionic pH T 35 W T
solubility-pH T % B3v7cifiimid v Jdi e s ©
HDHTE, BILOBS ISR
Z &, N2A OMIESHEI Rl -~k s &
Hx BRBKRE 2. 72 KCl % solubility-
pH D58k & & 0.10 M T pH 8.0 (3°C, 721%)
TOEAL% 5ERTIMIT % TELAKE T S [ UHi
Pz bz,

8. BHRESAEBETHIE I/ MET LT
IVIEDWT JIn#EE, WTF E (FmkilE
BN Dt Y 1)

M7 /v 7 3 VISR RKINT L D 6 ~TA
DN FIAHET D 8 TE S, ThEhDN
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VAR sl E LR LT AT vy
FEEXLNDG., o, —FRUB)IRID
SNV FIERE W E LI T AT S v TFTHD
Ffix DU v D7 AT 3 VKRR X

FENT D WTINEE DA L THE L

Fofiz, 773 vEEETEE Wb T
LHE, mEXIEEVAEY, v{mF gL
VHVEZY =773y (—FBELARISN
%) w3ITE30GA v o N— FEBKIKE)IT 5 &
ITNENME7NT I vV FD2FE A L3
FHDNV P E—F Lz,

TLEEBOMFEL Y TOMDHE A DB X D
HWHL, ThoD7 /L7 3 vEDFEREE LN
7o & T ABIBEICHEEREN A B, DWW TR
DM LR E T >vwTLbRELET A, LY
FUE2FH, VYV LeF VR 3BRONVY R IT
=B LT T I VIkEEREER S . AT 4 v
TIZYV, AATFAFIEY, v T R Yy
F, A7 4 v ve7 7Y VIET7T /AT 3 VikE)
WERTEZ T -7z,

WICHIEE X 0 & ik o2 mi % M3 X 0
LT, FO7LT 3 vEDAHEY LBRS
E, A/EHOASVFIZ—H LSV IR Z BN
7o Z OGN G EN DA E ORI
i Tths.

9. Effect of the allosteric effectors on
the oxygen dissociation curve of human
blood. I. The construction of an apparatus
for measuring the oxygen dissociation
curve. TAKAHASHI, K., AONO, K., MAEDA, N,,
SUDA, T. and SHIGA, T. (Dept. of Physiol., Soh.
of Med., Ehime Univ., Ehime)

A simple apparatus for simultaneous measure-
ment of the oxygen tension and absorptional
change was constructed in the temperature-
controlled cell holder (37°C) of a Hitachi 124
spectrophotometer using a quartz cell with 1-
cm light path.

The oxygen tension was reduced by the
oxygen consumption of Baker’s yeast. The
platinum electrode coated by acetylcellulose
membrane was used as an oxygen electrode

with quick responce. The opal glass overcame
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not only the light scattering due to the
turbidity of yeast and erythrocytes, but also
the apparent absorptional change accompanied
by the morphological change of erythrocytes on
deoxygenation. The following results obtained
in an isotonic potassium phosphate buffer, pH
7.4, showed the reliability of the apparatus ;

1. The oxygen dissociation curve of ery-
throcyte suspension showed the completely same
pattern as those of hemolysate.

2. The back-titration curve with oxygen
after deoxygenation was well fitted to the
curve obtained in the process of deoxygenation.

3. The oxygen affinity (Psp) and the Hill’s
exponent (n) were comparable with those re-
ported previously, for both the fresh blood and

the overnight-incubated one.

10. Effect of the allosteric effectors on
the oxygen dissociation curve of human
blood. II. Permeability of red cell mnembrane
to the allosteric effectors. MAEDA, N., AONO,
K., TAKAHASHI, K., SUDA, T. and SHIGA, T.
{Dept. of Physiol., Sch. of Med., Ehime Univ.,
Ehime)

The reliability for a simple apparatus for
measuring the oxygen dissociation curve of
erythrocyte suspension was further estimated
at the various level of 2, 3-diphosphoglycerate
(DPG). As far as analyzed in terms of the
oxygen affinity (Pso) and the Hill’s exponent (n),
the results were comparable with those reported
previously.

Pyridoxal-5-phosphate (PLP), the coenzyme
form of the vitamin Bs, as another allosteric
effector discovered very recently, is known to
be permeable to the red cell membrane. The
oxygen dissociation curves showed that more
than one mole PLP per mole hemoglobin in the
red cells was effective for lowering the oxygen
affinity and the further increase of P5 was not
observed at the molar ratio of 2.4‘. Pso at the
lower concentration of PLP was same as those
of DPG-free blood.

PLP was incorporated into red cells by a
simple diffusion. The liberation of PLP from
red cells followed the first order kinetics, and‘
the rate of liberation was facilitated by the
presence of DPG. Furthermore, the DPG gene-
rating system was fairly depressed by the
higher concentration of PLP in the red cells.

1. NE&FOEYOANLRBEER. 1. Kl
Rico0T. BH &, # FE O B &
HAlEk, BARE (RREX, HAEH)

~% 7 r ¥ v (Hb) @ co-operativity (n) X
NaCl i%# THORE OITic i & F—2 & (3.0)
TH5H, KILBKTFTREDREDEME 3
AT L, oxy Hb OSFEOEK Tk & O
monomer ~OfFZUIREE & parallel THDH., D
S n{Hix oxy Hb ofglicikfE+ 5 & Eb
ho2, HL4ED ligand HE5ELHE, HbE
FEMBEED &g, T UARTERRE O PRI &
Ot deoxy %! Hb DiEZE(LIC n fEDET OIK
ZkohEEShv. HEBLFA-EAbhbE

} Hb @ mixed liganded hybrids (e*8, af*) s
X of deoxy Hb & 4 x CNMet Hb & @ deoxy-
hybridization (§ 4 ¢ KI, 0.2 M phosphate, 1
mM thiosulfate, pH 8.0, 10°C) o558, fii&E TiX
liganded Hb @ hybrids K& & [H—TdH 5.
AEMTFTIE deoxy 03 hybrids )k o it
B TH DT, A &bl Hb Dlgikix
oxy Hb Ok &EAL TV 5. fib)/ deoxy Hb T
1 1.0M KI E’“’J 3 % LAF @ hybrids JEILE T
HBH, DAgadEciml 25M KI €25%Th

. Deoxy Hb @ /rF#1% 2M NaCl < 60,000,
1.0M KI - 60,000, 2.0 M KI ¢ 59,000 T 5.
Deoxy #5 XN oxy Hb & reactive SH JL & DT-
NB & @)ii> half time ®ltix 0.1 M NaCl ¢
15.6, L.0M KI T35TdH 5.

PLEDO#HD S, EiRE KIF TR, deoxy Hb
X deoxy conformation 2»& ligand bound con-
formation iC §% {7 L, tetramer=dimer=mono-
mer OFEHHIED. ZOFR, FREIE Hb OffE
ZLEME > TnlEDEKFEEKT O LR Sh
5.

12 {X+~ESOEY (Hb) pflioEEE =
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DM B R, RERE, MR, EF
B (RREX, $24M)

Bucci & D5k, AHAYRIREETO Hb BERL
HDBERFTRECH D ETShic TR TH 55, B
AR5 X RA I RAR Hb R S50, fih
BE Hb iV 2 &8 TR v, Ahbh
Pphidf x Hb o sska%E L, 25h
7o Bt SHDFERFHEIT O WTRE L.

J5#= ¢ acid hybridization ‘Tz 7z a2B2%" 45+
BB T ¢ PCMB % 4 X9 7:1% CM-+
ne—=XeH 5 A2k, pH GETHEET S L
W2 iz b5,

FER B2 D 5 bRANTIEH T2 b0
Bl THB LY, FABKABEIVT I/
FEWTIC & » THEIT L7z, B ic g geoe
PUEhiE, heEE e TT4LRKE LTHEEL, 2
DEHMNCIIBR-S GV HEBRILLT v 5. %
TNl IR ER5 2BEDOSHIZE BT
TRISYET, 2 b FOEMICIBET S &
Z7RIET %, Soret Wi TOWINE A % Hb & MK
+% & CO-TTRMEMIT2T VS, BITAT
i pere G CIRINRR A D ME IR I X OWROEfR
FDETRB SR O P OWTH B &,
v O MAMER TR L, ~ ARHNTCAEN], Bohr %))
Tk X DPG M%7 r A5 U v 7 I iiEiED
KIAD D NIH, 7 =F VRO B3I L,
T = A VUREEAEGT LR D n fHORTAE X
R BT,

13, SEEREENHAAECLD—RRE
ANESAE Y ORSRBIEOMZ. B A W
NIBAZS, AFEE*, 75 ER* GIEFFER, &
—EH . fROK, T, JEAERY)

AA=TF 4 27 & —2RViEREREERS
S ERHORMEEZET L, —BILEE~ES v E
vE—MBLRE T4 7 r € v ORBEEO R
D& T, AT I=avEa—-%~T
flExh, 7F—2EHE LB THR. ~E S
rREVEIF S e EVvOmEL b REROBRE S
TEDHZEDPD, TOHRBEBRERVDBRTKK
TRrATFY v JEBICLEDDTRVWT E25HES
DT o T

BIELAZT Fr I HFRDS DT S/N 28
Wiodd, 74 W VhHv VT4 v EROEAE

Fod o 155

EE L. 7F P vavT e v REER- L
ALEFZ N AWEEEZFIALT S/N BELZ{T
5HDTHDEN, 1 A—IPF 1 w7 Z—ILEHED
KEBFITEOREmEE 1 44 7 ~ FRICOEE
FEEGREEEREBALLDDOEEZTEL Y
AP VAY VT4 VI HROEAITETHS.

AA~=YF 427 2= THI UL RADH
BRI OBAZEE Lo 25, #IELFRH
BEMN 50mV ThdZ EBHELIPITER T, -2
NADT A R % 20 msec EE T 5% &, 10

. msec DEERMMTHESHE 500 & L THEE

BEAFITIRA 200 57 v FUANTOF — 2 E5FH
AEEL IR oTc. AREBEBEZHVD Z LITXD, kK
DT F v FEE TR T & > 7oK EROKE/
D 4078 A % 10 msec DD |FEECHIEIT X 7.
S/N HT# SO RFER &5 h, ZhEHAWVT
—BE{LRE~ T 7 r E VRIBHEO DA DRHT
BRI EfT - T 5.

14. FAANESOE VICEIT3 Bohr 00 kv
WMHICoWT. EME%R, E—- BRI,
5 —2EF)

~F 7 r v (Hb) @ Bohr %)F 363N
kD pH A7t & sk » 5 Uik k., oxy Hb-
deoxy Hb o differentiol titration 753K % 7/
LEENDH L. Shlbihvbhiiz o DfHDIC
AR B SN VW RIS L.
% 7> Wyman @ linked function theory iz & %
(21og P/0 pH)Y =(2 H'/0 Y) pH Zlibitiis ¥ %
728, proton fFEEIRE & Me &ML 2 [ iy
ETHWEEMIE L. ZORRIOZ MR
FL7cHER (0 log Pso/0 pH) Yoso=(3 H*/2 Y) pH,
Yoso TIEIE—HLTWDZ E BRED b h iz
proton FFEERT & BEREAFIEE & DEIRIX linear T
7L, FOEBMENSOThIET s Y AT
{FEKE LI »7. Ziid proton fRMEMSIEITL
T35 LR, SBRILORR Tolixh
% proton DBEIEWIEDH T EBbrs. BE
Pl © b O OFIKD Pso iTFWT sym-
metry T3z <4 pH TOERD £ hThiE-
TW5HZ EPHBFL 7.

15. A series of extremely potent and
specific thrombin-inhibitors newly synthe-
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tized. OKAMOTO, S., HIJIKATA, A, KIKU-
MOTO, R.*, TONOMURA, S.* and TAMAO, Y.*
(Kobe Univ. Sch. Med. Dept. of Physiol. « Cent. Lob.
Mitsubishi Chem. Ca*)

Starting with the simple arginine derivatives
having weak thrombin-inhibitory activity, ca.
340 chemical compounds were designed and
synthetized by the authors, in such a way as
increasing the inhibitory activity by stepwise
chemical modifications.

The extremely potent thrombin-inhibitors
thus obtained are chemically naphthalene-
sulfonyl-arginine derivatives, the basic stru-
cture being composed of three functional sub-
units and designed to reflect the part of fibri-
nogen-peptide to be hydrolyzed by thrombin.
These inhibitors assumed far weaker inhibitory
activity to plasmin, reptilase or trypsin, indi-
cating the very high selectivity to thrombin.

Their relatively low toxicity led the authors
to extend the studies toward the animal experi-
ments and results obtained are to be reported

elsewhere,

16. HR MY VEEQLF RSRTF R DI fF
& B, O 5L EIEGES M,
il P GUEBIE A, 5 /0 . RUA, BB,
L §9*)

&

RERNVEVEHOH DAY TTF FBEH
FERXNTWED, ThoOHE L AHFEELD
BhEII RO M ENT LY. Y ITXFF
Fiakfd e <, XBEROMREEERD L
WO T, FAIIIHEREFORMO M8 I {EF (non-
bonded, coulomb, hydrogen bond & torsional)
ZHEL TR ¥ —REOBERZIFET T /LY
RAEHR L. T OFHEkL oM LEN R
B2 DR L T{bEE 2Rk, ThAmEEks
OEEEZRDLONRERITHS.

HRMY VRV DT I 7BXDEERTF
THEHBCRKMEDVEODT 3/ BOLTHIES
WOE®EYET S, —oDHF R Y VELT S
~TF FO{b2¥HEEIL AOC-Trpi-Metls-Asp6-
PheV-NH, TH58ZhbD7 I 7RO d D
B Eh 2 TEBEEZFH N5 &, 1) Asp &
Trp BAWETHB L, ii) C RWESHT7 3N
(ELTWBZ &, i) WERRLTT7FEXH
TW5bB, DT ENPLTODKERFER H D a-
~Y v 7 AR E 5 TWD EHEE UTHILEA]
AIE L. R LTRTOWESEIIE LD
TUEFHRP P D TELDO TR AF~-DOFEVD
DRI OERETHR T2 X 5 7A=Y XA
PR L.

Met % Leu, Val, gly & 7 5i7:d O TITE
HUCT LTIT AR & s B Il s v e
Py

3.8 R £ B (17134

17. Synthesis of rat liver microsomal
NADPH cyt. c reductase and it S transport
from membrane bound ribosome to micro-
somal membrane. NEGISHI, M., SAWAMURA,
T., MORIMOTO, T. and TASHIRO, Y. (Dept. of
Physiol., Kansai Med. Univ., Moriguchi, Osaka)

Evidence has accumulated that protein com-
ponents of the microsomal membrane such as
NADPH-cytochrome ¢ reductase and cytochrome
bs are also synthesized on the membrane bound
ribosomes. Exactly how these newly synthesized
membrane proteins are transported from the

site of synthesis and intergrated into the

membrane proves to be of great interest. It
may be possible that they are first transpoted
from the membrane bound ribosomes to the
intracisternal cavity as in the case of the
secretory proteins and then are incorporated
in-to the membrane or that they are directly
incorporated into the membrane immediately
after synthesis on the membrane bound ribo-
somes.

Rat liver microsomes incubated with 3H-
puromycin in high salt buffer were digested
with a mixture of protease, trypsin and chy-

motrypsin, in both the presecne and absence
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of 1.% deoxycholate. Our observations revealed
that the proteolysis of peptidyl puromicin
labeled with 3H-puromycin was at least parti-
ally protected by the presence of microsomal
membrane. Immunochemical analyses have fur-
ther shown that most of the nascent NADPH-
cytochrome c¢ reductase in the microsomes was
digested with the proteases proposed that
NADPH-cytochrome c¢ reductase synthesized
on the membrane bound ribosomes is not
transported to the vesicular cavity but directly
to the outer surface of the microsomal mem-
brane in a form which is accessible to the

proteases.

18. = /Oy — AEEENADPH-cytochrome
CIETEERT IC D Ly T, HUHELS, 4K
e, Bk, ALY # (EEEE, —4a)

T3 7wV — 21247+ % NADPH-cytochrome
¢ reductase DENTDIHi% 7 = Y F VHIEEH
WA RN 2 LRI DB L. 5
y MITI 7wy — A X0 KFHDI i &b,
NADPH-cytochrome ¢ reductase 7% 75 #ff 5 #il
L, Thicxl oo Fhfkd /o Py vy
G iRk L, 7 = Y F v conjugate off:
JEVE Singer 500 Jiikiz Uicdt» 72 Brikkx 181
TIF LRV, KISECRMTRE L, f
FERISVE 3 2 m Y — A 5000 & Piika 25°C, 1050
AV F N~ P R{Tokt EREBEEINGELE
TG EIT > 7o, RUSBOIRITGELTHED, £ A
v A, SRR L, BEBE 2 1T -
7z.

EBREAKOBHEFETIRIZI Y — A F D
80% LI 1587 = U # itk conjugate X L
REICI /vy —ADKREITE LT ~125F
@ conjugate PSFELE L7z, ZHICK L, xHRREAR
TR I 7 n Y —AIF OB BEO K E X & it
BRIz 1 ~ 3 4+ F O conjugate & RE L7z, 7
RV — AQFHERS 1,200 A L+5 L, s
KTIXIZry—a¥b, 7545FD conjugate
BEISL, WHEATI1I3SFTho7n. Hx
DRIERESEEE L THEMT 5 LEFED80%
LAEAS conjugate LRISL 7z &% % & T 7.
Conjugate DArE »> £ morphometric 7% ffHT % 17
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WHIREOSHIREEZBRELT5H5E 37 v — Al
THE—THHALTWSED, I7r/—ANTHE
F—icHf L, BEIE3~5ET ORI
N—TEELTHEELTWSZ bk ot &
7= NADPH-cyto ¢ reductase DAJ\DFEESE 7213
FBEMEEOBRIZOVWTHIRISFTHS.

19. Uncoupling effect of Na on rat kidney
mitochondria. TSUJIMOTO, T., NAKASE, Y.,
FujiTA, T., OKAMOTO, S. and NAGAI, O.
(Dept. of Physiol., Wakayama Med. College, W aka-
yama)

Effect of Na were studied from simultaneous
assays of respiration and NAD oxido~-reduction
or turbidity. Presence of low range of EDTA
(29~59 M) protected the respiratory inhibition
and NAD-oxidative tendency in Na medium.
High range of EDTA (above 500 xM) clearly
augumented the membrane permeability towards
proton and ions and resulted in uncoupled
respiration (increase in state 4 respiration and
loss of respiratory control) and unusual reduc-
tion-oxidation cycle of NAD instead of normal
oxidation-reduction cycle by ADP.

Permeability study with swelling technique
in iso-osmolar mannitol initiated by Na-acetate,
clearly indicated the protection by low range
of EDTA and increase in permeability by high
range EDTA. Space determinations also reve-
aleded the decrease in mannitol-impermeable
space at low EDTA and increase in such space
at high EDTA range. Loss of K, Ca and Mg
and uptake of Na were eminent in NaCl
medium.

Na+EDTA stimulated ATPase activity re-
sides inside the atractylate barrier was proved.

Na, thus in combine with EDTA, affects the
conformation of ordinary topologically closed
coupling membrane and permeabitity, and
ensues uncoupling and reversal of reversible
ATPase.

20. Mitochondria P05 [C &[T+ D 2-oxogluta-
rate E B & ZORE]. PUEHE=, BRERSE,
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A B BEHER (RLUEX, $H—4£H)
HASERTESAET Y LI BT, 2-oxoglutarate
2-oxg. ®#'E & L7 Mitochondria (Mt.) FER D
state 2-3 B{THRIC lag A BH 5 T &, Ei:
state 4 FpffiDER iz @ lag BB TS5
LEEBAIL, Fhifhic Mt FEIR & 2-oxg. &
HER LU Mt N 2-oxg. IRE DO OB R &
FELHE L. XLRIEEDOEAALT state 4
il & state 3 FHAEE DR sigmoidal 7 BHfRIZ
state 4 FFffi& Mt § 2-oxg. B L BT 2
z &, Z o sigmoidal /zBI{&I rotenone DN
Til%kT5Z L 2HE L7z, 4[EILZ Drotenone
DIER 5 X MRIEEE succinate DOIRMNT lag 2%
AT B &5 state 2-3 EBHFD lag phase
EEWTCH S state 3 IEROIEIE 2-oxg. 1L
iCHET % succinate [T{KBZ LR R L. &
DT EHBANICIRE L 2-0xg. @ Mt. JEi%##
EVvIIROX S IKEBEShARTREIh.

7L, X, AlxFhrh Mt N5} 2-oxg. R,
B, CiX 2-oxg. & ® exchanger & LTHj< Mt
7y succinate %> malate DOJEER X b 3. Fi-
succinate [Z{&% state 3 JEEFOHMLIT Mt. 4}
1T 2-oxg. FEUREEICHFNT HLMT T 2-0xg.
iz b1z B 4 jX 7 succinate Iz & % 2-oxg. trans-
location ~ @ positive feed back {EiDHFE{ER
LTz,

21. Prevention by intravenous NaCl of
elevation of adenylate energy charge in
rat kidney induced by calcitonin. KISHI-
KAWA, T., OGATA, E. and NISHIKI, K.* (Iso-
tope center and Student health center, Univ. of
Tokyo, and Dept. of medicine, Univ. of Tsukuba »
Dept. of biophisics Univ. of Penn. School of medicine,
U.S.A%)

Calcitonin-induced elevation of adenylate
energy charge in the rat kidney has been
explained from the reduction in cellular con-
centration of calcium produced by the hormone
action on tubular cells. In view of the calcitonin
effect on the renal handling of sodium, the
calcitonin effect on the adenylate energy charge

was studied this time in relation to intravenous

4 3

sodium loads. Simultaneous administration of
above 60 2 moles of NaCl in 0.2ml water
abolished the effect of calcitonin on the energy
charge. While NaCl solutions by themselves
tended to cause a slight but not-reproducible
increase in the adenylate energy charge in the
kidney, it regularly prevented the effect of
reagents (malonate and oleate) which raised
the energy charge of this organ. Thus it seems
not unlikely that alteration in the cellular
metabolism of sodium may also be involved in

the elevation of adenylate energy charge.

22. L i OBMARICHIT DBRAVEEOR
FEICOWT. FEERA, WAAM, B FE, =
A (EEX, B H—4H- 08X E
B AR TR

FERTAENIC 3 B LI HE ~« O ER-A L
fil& IERERE R X8, FLEAERKS X OBERHE K
BIETEENS, BBAKCLER ATP &,
72 BUT L DAEIRRIT 2 W TR &z 7. 5-
Bromodeoxyuridine O [fJ T ClE I AR R X
URERIHEEOZIER D LN 7 » Jz. Fluoro-
deoxyuridine ‘T 3H-thymidine IR D Z AT
sy, FLRARES LD 2 L 7. Actino”
mycine D ¥ X% amethopterin {22\ TiX, B2
FINBROED VIR DH 5T, FLHK
13 *H-uridine Y £ HUTICHil > T L
foo Doz &pn, MEEGIKE <iT RNA Fk
ISR SR D ATP MEEBRL T
h. DNA %I R0 b KRBk ATP
NHELTWLHDEEZEND.

23, RIEWFAGTRICH LIFT cyclic AMP
ORE. REARA, AREA (BREX E &
— A )

EHY ¥ OKBEIT R OMBIERIC K15
DBcAMP D& w5t U 7z, ERRICHAVWIRE
1 1077M, 107°M, 10°M Tdh .

EERIHEL 1073M A% < S THFIE
T23%, HRRE T2 EmBHA LN, -8
figh, PRl BERR, B T RR L OO TH10~15% 0
FEEEBEDREN S NI, K E & E TR
TR LT HIBEDHEMMB L S5 221 Thl
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MMERDES /i oiz 1005M DB EIRITEE,
TR, D, BEEEChF RN S OS
HBHB R 7z, 1077M TR & A &2 DR
DHNILND, BRI b OREFEIEE O
HHVAEASY hel

IR 5 77 R O B A & ikt
MDENEFEALEED e - 7.

FLRE D FELE BIINTIRCIE 1075M & 1073 M T}
WX kL, BlFgick vwTd10°M
ThEPINTH - 72 Lal, TR T
1075 M, 1073M ThF ik kT, HIEETH 1073
M ThTritKE WHEERA DN,

EBRERIC I DR D IKE A 4 VIRE
DZE{LIE 1074 M CHFlE: X CHERIR T2k b
KEL, Eg HhE EETSbT kT
7o 722U, Wi wWTiz 1075 M This /i
Th -7z,

24, HETPRICE B OIBA T Y OBEHCKTT
DETRIMOHE (7 3 /BAMIHERICH
T) KTaEG S, (LML, A A (BIREX,
R, §5—4E)

v FORIERE, WS 3 X OO
WEBWT, 73 78N (1075 ~4 ~2 mol) i
WA 351 B RIIRIOT X B WEIR AR & ML
UREP DA F v OBEERFT Le. AFA=vE
N2 T E, Al i IV ie BRI T D
R BREV. FL &2 3 VERRINE DA, X
N s I OIS A T e 1072 mol TR K o>
I AAI S, L5 T (Al R B TIFIR AR HE D
BLS N fo. BRRE (RAEIR4mA) 217
ok, T3 BIRIS X OISO EH Y v
fit-Ringer {fi3s X O\EHE U vHi-Ringer 1|14
B P DREETE BT A X I DM 2 & - 7o F
7o, BB A A o T, Nat oAl 8 o ek
Ringer ¥4 & WERERFD &85 Ringer #rpCino
B D, AMEEOEH Ringer i & LD
fiegE Ringer i OHIND S » 72, K 1
AR gRdicin L, KBERE R X LIS TIE AR
Ringer #Zih & 1 &N Ringer ¥ D75 H358m
DEIEIAEL RS, Ei, BHERFTRZONT
HY, AL HEIs LW & D Lo &EA
X\, TTHEOBEE, =xA¥—Rihc X 5K*
DOILD AL LRI L 5. Cat™ ok B &

QLG TR T AT 5725, EROBEE, 52
By /2 wd A+ 5. Shiafh/Nuko
Ca** DIYIABZIHEE L 72 72 55 LB
5. REBRTOREA A v OllEix, [EFRSYs
BTHE LS, A A VRIEIEEDAZ v 58
BB, RESHBRE D O 1 A v Oz
WL TWwS &S,

25, EBIRERRL ORI HERSICH 1T BEE
REFEERRE. BEER, NEEL FAEHRM, W
AIEXR, TR & bk, BRE, 4£H)

PEELEEEIRH I Ca £ F v L RN E
ERFERBELTWEZ ENRLLRATVWS., S
TR AHEIR FEATIE W B L CBER R R i % O
SR T ICH DR HERIC S WTED X 5
TRIR RIS A B B D> WTIRIF L X 5
Lt AT,

5y MESEEHHEL, 28208 =2~ 1
25 A XFRMERD 8 %N % 72 Krebs-Henseleit ¥z
FWMAZE, MIR» S SE, RS+
IERRERIc &y = = — VERIRA L, fhilkicdEss
Liey 7 2= v 2 BN & kiR 2 77
L, TOWBHNT 35 —¢E&E% Bernfeld 2k
KXo THER LK., I VYR PFoV eV F L
F% 4 3 v (CCK-PZ5 Ivy dog m-u./ml.) %
TN X, WERRE e R R R i 5 &
8 %6 IRV INUE TR oY i It L,
CCK-PZ D55k, 7 3 7 —w Ok, 1
SR I VT S E (P<0.01) i L.
HERHIC N R LAc D, v 7231 v (3 x107° M)
EINzlenTsEzn5d CCK-PZ #h i
XD, R T F—HE2RvwTd 7 35~
VALY L2 W TS 5D E0ES
. DLEORES HEEE KD 1 KRS Na
pump Th Y, @ pump |} electrogenic THE#
SRR I BB R T b SHER L
7.

26. Healing-over & JEiESH LUHBIRAH.
PEIT BA (B, &, $Hsk3E)

LIz dsiF % Healing-over 1, Liliafio
[T d 2 Gap-junction, “F/gd>% nexus )3
Ca A A UG X it E s 2 L, #Hiik
{2 o B HIE A RE S h 2 R Th 5
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L#EzBRS. SCN 14 v ClOy 14T Cl
A& vERERT 5 & MR iCEE? R < K D.
90%, 50% D&l Clii—E LORERITEL &
xbhdh, 20%OEHETIXIET Tyrode ik &3
ERC XS KhE$ 5. WA+ viciy, EW
Tyrode i1 & & L7cUFO M D ER AT 25800558
M 5. Adrenaline {ijE 12 X » Healing-
over 13°%02< %, Caffeine Z {1 X & 72l
oEEEE»S Ca 1+ VOMENA F 725D
WOEERSLRE LR LN 5. ThHDHER
5, HMIENXViEATS Ca1FvdnE L LT
H5L, EAROBEECEELELBRTO,
&S 2 T o REBIEET ARG B L &
Healing-over BBRZHEL T\ 5 & HEZh
5.

27, PEIREMBOESET (2). JLEER KHE
K, 1L%) '

BOIEE (T e 7 —8) DIHEDTFRIFRIBIL
A7 Pl 1655 cm™! X 1545 em™Y (IS D
WAL, NFEZ1645cm™ X 1535 cm™t 2 ]d]
B E R L. £7-, 1630cm™ I3 NSVE
TR B R X LA 0 7

FEoE K (REESY 100%, pD 6.6) i {i-C 1655
cm 131645 em 2 (L L 2. L LNEIEAE
{ELA RS a7

e A7 PSRRI 235 nm (T,
222 nm o4&, 204 nm 2y, 198 nm (Zjl%e
BRL, INMCHE204nm 28w ok L. Zost
J%, N7 cotton #hhLix, pH4L (a~Y v
Z7R) EpHT2 (Fv&Aa L) DRY-L-5
R IvVEOLOELL L

I OIIMNEORE A< 7 oL OV R
@i TR THEMRU 2L 25110 cotton %)
HREL, 208 nm (cfRgzk UZs. UOTHRERE i
TE#RTS L, TOL1D cotton ZhALZITIEMI{Y
U7z INEOER B TELIE D Ui D -
7o,

PLEDFR 5 5, JIEMESEEEET a-~
Yy Z7AWGET, BRKIC XD e~V v IR F
VENLIAANERERITY. £, NHES v E L
a A USRI R TR LT D,

™
vt

28, fufAR A VERE L 2T LOBRICOLT

(). #E3E%E, RIGEE, mH B (X,
[, oy -—-s:8)

SRR O Jo D IGEE IR R 1T o T D
ddN FH<w 2%\, jump box T X % [
Ziivs, UM E O R I
1 [} 0601 1Ty, 1MAM% DLW 2 il H 060
WITT 2 b Rl RER EIERIE S L, mn Tl
3, WA M4 ORITEITY, # 5 B 0604 T
Z oMK BRI E T 5. B 1EEOMIT
WTEERELERENCEAL, RSy
RIECRIETEEY, £/, H4EBORITRT
EHCREE FEEANICEAL, LEMZBCEHR
53 JIF T E 4§72, Colchicine (50 pg) 1%
HER LU ERRE L DITERbX® 5 25, colce
mide (500 pg) WEHFE N LTIz R34
V>, Vinblastine (50 #g) IHEEE dRb & &
LR OBEN B E KB 5.

F72, FHLBO RNA 47K & DBEBE T
L%, E1EIEO0RTHIC, FHEITEER
WO LD EBEEC, BEMFFHNSS X HRTLE
WD TE IV yoke BEIT L~ RNA &k
»5. Lal, 826 HOORHTHTIEE > TH
RO MRE Sz, Colchicine # BRI IEA
L4 ko £ el aicl b, kidd
kD EmPERD Shie. ks, T RNA of
WZBIL T, [{ThoBarMNTIAEDRNT
E R A,

29. Studies on a difference of allogeneic
cell stimulating capacity among small thy-
mocyte subpopulations. KINOSHITA, Y., KI-
MURA, S., KIMURA, E. and FUKAMIZU, M.*
(Dept. of Physiol., Oscka City Univ, Med. Sch. »
Dept. of Surgery, Abeno-ku, Osaka*)

Three kinds of small lymphocyte subpopula-
tions [the lighter (LSL), the intermediate (ISL),
the heavier (HSL)} separated from C3H/He
mice thymuses were respectively treated with
mitomycin C (MMC), washed and employed as
stimulators. Spleen cells prepared from DBA/2J
mice were without treatment of MMC and used
as responder. Stimulators and responder were
respectively suspended in RPMI-1640 medium

containing 10% inactivated normal human
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serum and adjusted their concentration into
4 x 108 cells/ml. 0.5ml of each stimulator was
mixed with same volume of responder and
cultured in CO; incubator for 5 days. At 24 hr.
before the end of culture 1 gci of 3H-thymidine
was added into each culture tube. DNA syn-
thetic activity measured by the radioactivity
incorporating into acid-insoluble fraction was
considered to be a proliferation of responder by
stimulator.

The activity of responder cultured with LSL
was 5,2644-574 cpm, with ISL was 3,032+529
and with HSL was 2,5954-284. That of responder
without stimulator was only 590--35. A remar-
kable difference of stimulatory capacity bet-
ween LSL and HSL subpopulations was found.
The capacity of the former showed to be 2 times
larger than that of the latter. Since a prolifera-
tion of responder in unidirectional MLC was
thought to be intimately related to surface
characteristics of the stimulator, the results
suggested a marked change of cell surface
properties and of their functions through thy.

mocyte differentiation.
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30. The chenges in growth promoting
faetors in click embryos and musclcs. HATA-
SE; 0., TAKAHASHI, F., FUJ1I, T. and NISIDA,
L (Dept. of Physiol., Okayama Univ. Med. School,
Ohkayama)

In this communication, we present the evi-
dences that there are at least two organic
growth promoting factors (G.P.F.) in chick
embryos and adult muscles. The G.P.F. were
extracted from the sap (104,000 x g, 60 min) by

ethanol fractionation in final concentration 50,

70, and 90%, respectively. The bio-assay were
performed by the monolayer culturing chick
embryo fibroblasts in resting and growing
media, with or without G.P.F. The embryonic
G.P.F. (Em-R,) were more active 120 to 170%
than G.P. effect of calf serum (5 %), and the
muscular G.P.F. (M-R,) were also active about
50% compaied with calf serum. But the 90%
fractions had no G.P, effect. Gel chromato-
graphy of M-Rj by Sephadex G-200 fract-
ionated into 4 components, and the smaller 3rd
and 4th fractions were more active than the
larger ones. The UV spectrum of Em-Rs &
Em-R7, showed a remarkable peak at 260 nm,
but that of M-Rs & M-Ry, had a peak at 280
nm without 260 nm peak. Those G.P.F. were
also studied by polyacrylamide gel electro-
phoresis. The data presented strongly suggest
that there are at least two changable G.P.F.

in chick tissues according to maturation.

3. H Y A =i AR OEENMC O T, kK
il SRR, HIRBE— (GEEX, #—&
1)

YU F =R, 1) AR T
HD. 2) m[}%l/“b RELTH D BEBCEATY
Do 3) TR, AP g
NTVD, XD T AL O IR o ’u‘:i;lt
AT RSB T e 5. Y 7 = sk o R =
TER— BRI b2V FY Tilijsy (Py) &ML 2
v Y — A5y (Ps) & & 2 72, Py, Ps lliZricith
AT TR~ b+ O 8 PEDEE LI Sk
Wiy, Na-K ATPase & Ach E o JLiEi:idh %
TEH— DR ETH Y, SROMEN T DTS
HTFUEMEE TS X /e, Py &2 1L0M o« B
wH—{bL, 0.8M, 1.0M, 1.2M 3 = ji g5 [ a)RL
KL (117,000 g, 9073) wasid 7, A, B, C,
D, E, F Offlili 77 7550 Uic. Pe=A Qi jricidh &
TH—~ D 05% BECEH LAE I X ik v
A3, Na-K ATPase DItiEtiin €I %~ by
15ﬁ§.‘~, AchE @ F N6 {5 ThoT. IHIKT

% SDS, 10% KV 7 7 VAT 3 KA KRR
KEWThD, P-A Wi ofmim ;& i3580 -
ekl & —vEaRl, FRTaFua 4 ~1005 LA‘U
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R ey vt e [ AR NUR AR RIS - (O Ra
FH LT DEDREU DS Po-A i s i3l fi
PR R 2 % < GUW 5 TH D, »oXOEAM
B A DM AL 5 D Th & 135k > TV B T
LR ST,

32. REBAREEYVEESX (HBELVIKRY)
DiEHMICE LIFZT Urea & NaCl OEEMRIC
DT, KM i, EARER, WHMATF, BF
Wi, BUHIRE, SRR (RFEX, H4EH)

Urea »EAZDOKEHSEOUMET & 58
¥ Mirsky > Pauling (1936) O¥#5LISkE <&
SNACHEE TH 5. TDEHIT Urea Ol
peptide [ZEDTHEUL TV 50T, HFHEB &
U9rF N D peptide chain @ OH & & (LT,
OH [#:=f#)& < /kFE#44 (hydrogen bond) %%
ftx4, $#%/% peptide @ coil HEAELIES
WS EILED. i, BEOHS LWBISICSL
M3, EEAOhOBKE, #xiE, CHsH
Df%> hydrophobic force # L, K W T,
HO 35 A LTHEEAD OH L L { F3 L, peptide
Dol AT D VSR LFEET 5.
OH JLizxjT 2 {ERBERF Ic oW TEEMND 5 Vi
BZ097 B & %% Urea 23 peptide chain @
AREHEERELEEDL L0 D ISV TELL A
Bo#REZ T LTS, 3T, il (NaCl, KC,
MgCly 35 X % CaCly) fHiOH * Mifhii iR A2
SEFO L E SF (1966) ik THUE S h
Fio cFind>h, BEO don iy (NHs', CODY) i
R RS S < don (oK - TELL TV S
RS, BREEA DR O ZE (L is X ORATFRIIL
AT P AFEOMER A DR bh. £IT,
DL iz L <, M« ot Urea
25 KO8 NaCl K OB A s g (11 B F
A% THIEY D 223 5013 THISRRY, Th b r 2R
HE A D BATHI SOV CORATEEADE (L& ts
L BRI B L, Urea 35 X O NaCl il
PO THUENSU) 2t L.

383, #rOnA y&LUEBTONS VICLD
BB REHICERZTEE. B B &M
U, PR, BEOEAE, WLEIL, s
(P, PEATE)

Xylocaine (Lidocaine) & 3 F{:[H, WIcLE,

fa £ #

i, THRSOEDLCWIIERE T v 1 VTS
YHIRE (L T840 3 X iE 4 B2 WIRMYElss LI
BRE Lol TH 5.

b MK o TIXERGER, Hik, RERERX
YD B D CEARITEDIT WL
PEWEENTWS. AW TEINIYEE I TE
HFEFINRTVWBRELY 2 5 h e TN
T, A 1,380(% AT v 7o HsERIEIXS £ TY
BEOBILICHT 2 HEAEROIREL Y 2 Shic
ERHER ¥ & L 72, 0.05%, 0.1%, 0.2%%
%4 01ml FEAZE L.

TORERWLH, MERBOTabh 55T
SRR IRR T E £ B E L BN, {bELOX
PA & ln-> T BN DI ONBHREL
T 5.

HHWOI8H 7> 520 A v [RIEEI 2> & iV IR I 25
b BT, AHAEESAREL, WThIEE
LRt wWiTH 5.

SRR ORI D PIET B L IEEE T
1 VOHBENME LB LTREL TV,

34, BIRERERERRICEKEITEE I ONS
YOFEBIZONWT. B BT REET, ARE
MEME, CATEIGHN, GTRF O OE BSRRERE (Pt
N, AT

Wil s U7z Xylocaine (Lidocaine) & i 7
v A v ERHIIRHERAA NI E D XS g
B L, L THE S & LMD edic
NIRRT,

JEBR TR [l ] b C R S AN AT
D&MD T CRIFEH I N YHEOHHINT,
690fM & i) U 7. MBILay b AEREEEOmRLE
S HIIUAVRE YR SQUR (o R ORI . N B By T E DR
HNEDLOEMIIL TS,

AWZEIC I v Tid Xylocaine 48R & o UL,
TERT 4 U VIEERLTWR W, —fRICBFR
HRSERE T OBETAERT, Fik, RELREICX DR
DY, FIEIREDIZ v, W LT
BlINEMOENEFEEE ML LT, 0.05%,
0.1%, 02% %4 4 0.1ml FHAHE L.

FECR AT, P, BN IRV
WL DA, 2H, 40, 6 HOBIRFRSLDI
FY, MEFROERLFEEM, 110, 120, ~L&
LB bOMEfTI, 198, 200 ORiEE~EZh 5
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4. B8 B

35, MBI HAWEKIC L B4 FHO Na OFjEE,

FE)IGAES, FEETE, HBmE, = Bh, &
HHEA*, FRIE—2% (FERIEX, Wk .
KIREEK, BE—sRH* « FUoA, H*F)

T~ =L AR IEE Tl s S L
Y7 b, BIGEE, EERRER S OBIENRFET
H%. BNa ZRAFELNR10% TH Y, I'nm
b VAT U ABRREEDS 9.25x 1078 TH B D T
ARMR T O Na ORERERBTORETI Vv
S-NIEDAXZ PLESHZENTE B, Lix
L, #BNa B#AE Vv [533/2TdH 50EBELM
BRFICXD AN P ALOBEIBIAL LD ledy
IANYT L, BRRHORESEETH - .
4, Na* 4 v &AL Na OMBRTE R
DTS T B, Nat 1 F v & LTk NaCl i,
it U7 Na & LCix Na-resin Zffl\Wwe5 /L
SRR TRN T ERE DM 22Hz D7 3 HLY T
F3B D, NiEofn: 12Hz, #% # o &t i
200Hz “Cdh > 7z, FEREEN &R @ v Tk =
1/zy1/200s, DOFERH L. Dk H Na-resin
» To*ix Na* 10 1/17 T b, Na L resin
& interaction #73LTW5%

Rat DG & JThgs X O frog DK & 1% 7T
D NMR-ARZ F LT T E— ZAiE k. Nat
AAvEMUTHY, —JiFedbo2Z Lhb Na
A v ELinkia Lk Na 0D, Tiabb,
h b4k Tx S /e NMR-Z27 b L
o Nat 1 4 v EAViiE L7z Nap R~
7 PLDERINIZDDTHEHZ ENbr5E. 1
RARMIR =~ R P CTHEBED A7 Pz bh
oo TDARZ b)Y Na LR RIMIREDNLD
ROFEARTREIND

36. #Z A Na 1 F  Bedhlgns - Bt iEsa
[CHB NaF v RILDA 4 VRN, HEEHK
(Fbk, B, g—4:31)

AR LEEM Et, RIEAIRES. Em
s 7IvniA FORREZEIET S Lic X
D IR T o Eh B A4 F vERR IR 2
mx .
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FEHNL 750 > 7.

3% (35—44)

1. ¥EEAI%2 6% L Uiz Em, Es i34 Na-
Ringer ®& % 51.7mV, 302mV T 7. ¥
i 7 3 v 4 F 104 M #5 Em=—3538
mV, Es=26.7mV T Em [TiERL LN D DT
L. Es IHZERETD » 7. BEEWICEE
MEBRTHZ LIk > TRz %5 Es DS HED
REIRXT 3m T4 F3Esh<Td 52, Em O
SR E R L 7z, :

2. Na, Li DS 715 )Iz,/fﬂ’/&ud T 5
WBERORZMIET s r54 P it X » T
T, A F VEREDOFYIE NazLi>Rb2K2Cs
225 Rb2K=Cs=>NaxLi L &L L7z

3. Goldman-Hodgikin-Katze equation #{if
W7 irT s FiREE Pra OBIRE B S L Z.
100"MBLED7 3 v 54 FTFTiE Pra 13 Na ¢
EIEEEF—E OB bh, Lkl T7 3
v Z 4 FIEIERHUNIC Pra 230003 2 & & 23 HEH
Ihie.

4. 7 3w I A FORBERILBEA~ O G EIZ
HHLT Pra 2MUTT 5 & W SR TEERG TR
FXLSHML, & 0 b F OE~OAEREK
2.3x107TM Cd - 7-. '

37. Mechanism of Cd induced enhance-
ment of Na active transport in frog skin.
HAYASHI, H., ARITA, A. and TAKADA, M.
(Dept. Physiol., Saitama Med. Sch., Irumagun,
Saitama)

Cadmium increased the short circuit current
(SCC) in a frog skin bathed in SO, Ringer’s
solution. The SCC change in the late steady
state was accompanied by invariable decrease
in Rya and complex changes in Ena. (J. Physiol.
Soc. Japan 36, 354, 1974).

The early Cd effects were the increase in the
potential difference (PD) and the decrease in
the resistance (Rum)across the skin. They seemed
to occur independently. There was a’strong
correlation between SCC and PD, however, no

significant correlation was observed between
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SCC and Rm.

Cd brought about changes also in PDj
(PD;=47% of PD) and Rwmi (Rmi=67% of Ru)
between the tip of a microelectrode and the
epidermal side solution. 4PD (PDcadmium-PDeont-
ro1) was almost equal to 4PD;. Similar relation
was found between 4Ry and 4Rui. This implies
that Cd might bring about some changes on

the outer barrier of a frog skin.

38. LT EBKRAKRIEICITS Na
REHEERXOERROEN. kK-, £
& (HdbA, [E, H—4H)

/NG L s o BRI 1 s D BLEE &
Na DX DR DBMELTH BIA~DH D
HeFams [T, D-#7 27 I —ADYMWIA v
T35 v 7 ADEERIHENWDF T 7 b —A L Na A
d v DURIEOREE UTIE L, HEmIERNT &
Y

ABIEETE, MK (X) I oA
Na O GENisEx—riifodbh, DM
FEEBE LS EE G RO > T LD THED
K AHAl~DRED tnarslocation (& DM FEA ML
B MTEEICA D, EwHEFLIT X L —FKL
7=
#x OREEERGT

(S)(X)/(XS}=9.6 mM,

(Na} (X}/(XNa} = 24.3 mM,

{XS] [Na)/[XNaS] =46.8 mM,

(XNa) (S)/(XNaS)=18.5 mM
Eixoic.

39. Hy-4kdA{k Na*t & T {2 (G
REE X, RAITERY)

L7y 9 KSR RDOBRIAE S Vi Nat
flux ZBIE L7, vy FASEINO S fl 2 F
LT 20mV OB EEZFEET LM, O
PLZENIKERERDF D S A EGOTHZ LT X > T
FLAFHERTHZ END, & LTHIDO Sl
BEMEZRETLEENELET 53 0 LEbh
5. KEED Nat Xt ClI- o flux 2#lET
% &, Natpitko 5 A BRTo 5 Al RERh % X
h, Clm 3EEicEE Ihe.

D XKD B #TxFT % Ouvabain %)

HA 7z, 1074M @ Ouabain % 3D 5 AliC %5
T5 &, BAEIBEGHNICL H_THS0% DET
Tdh -7 ik Na-K-ATPase [Zf&KF LRV,
D Nat sk STFET A REERRE T 5
HoLBbhn., XHIDNP Xt/ a3~ F
EHE 2RO % 5 5 &, KaROEBEAE
wxf L€ DNP 331 B4 <, 2 x10M =/
a2 — PR BN AR TECF TN TR
<, EETHHEMNHESINI. hIIKRED
AT EFAEBENIT L A SERIKEL, v
FRBEROBMZETERF IO E, HEw
BED SN EME LT T HEEPFET S
EFEZ N5,

40. Electrical properties of rat intestinal
epithelium as related to the active tran-
sport of amino acid. OKADA, Y., IRIMAJIR],
A. and INOUYE, A. (Dept. of Physiol., Sch. of
Med., Kyoto Univ., Sakyo-ku, K yoto)

Addition of 20 mM-glycine to the mucosal
fluid elicied a significant increase in the trans-
mural potential difference and a decrease in
the mucosal membrane potential in rat small
intestine. To analyze the origin of the change
in PD induced by glycine with an equivalent
circuit analysis, the following additional
measurements were made : the transmural
resistance, the effective membrane resistance
of enterocytes, and the voltage divider ratio
across the mucosal and serosal cell membrane
during transmural current flow. These results
show that the intestinal epithelium has ‘a
transmural, extracellular shunt pathway of low
electrical resistance, and that not only the
depolarization of the mucosal membrane but also
the hyperpolarizaton of the serosal membrane
occured on addition of glycine. Jon analysis
revealed that appreciable reduction in the
intracellular K, Na and Cl concentrations was
caused by glycine externally applied. The
intracellular increment of glycine, estimated
on the basis of the osmotic balance and the
electroneutrality conditions, showed a good

correlation with changes in e.m.f. of the



serosal membrane induced by glycine.

. 59 MHEREEG~N0IFA=Y, U7
N OHE. R OHEL FEREETRS, EEEE
(IBRA, th, 4I8)

=7 v + OIFHRIaETE R~ DREB#%R R DS
DL AL I, EENTO=RALF —
IR ERFOFE T L.

R T TXIHRRE DIEREATIE Y # B i 52 Vm,
ATP v ~Lyx 2.5 pmoles/g. liver T, PIfkii%
X B MmA05 1%, & A7 vk MLmRTD42% ~,
ATP U ~Lp313% ~gsb L=,

DL-=#74 = v& (k& 100 g % b 75 mg {54
5 B5E205 T ATP v~ L3 17% ~A L7273,
JEERIVE8s BRI MR STz, Bz Xk b
BETRAERINARE & [ Ao 2R L, 2050
DBt T— Bl U 7B A il 7 b 2 [
L7z, =54 =51 X 5 ATP v ~ULED
TEEAE, ML ST 502 H LT, ¥
ATV D REIHME R H L D L bR 5.

RN 734 v Img 2485 L C b EE
fir, ATP V-3 XEEE(L LD » 7o =5
A= 50mg, 75 mg %/} (RAREM1055TX & 1T
YT VRN Dk Tome RO
NEDSMENEE SRS b L 7. 75 mg {57740 757%
W 7N DEITTRRERAII L L e o
7o TS VORGSR, ET=Fd = v
X DTHINADZELR D HFERTD & & AMLHE
T, electrogenic component % & A 7RETN#Y%
FOMFC L B0 EHZBND.

42, BEERISEEERSMICIIT B A A v 2 EEIR
DIRE]. SIHFHA, PEBFT, BIEAR* (KK
ROk, $E—4F - FUERIFIR K, S—2:F%)

" IR R R F£ /213 Ach ORPT
GROFEE L W 5. ZOKRGEETESH
RS BBERRTHL LR TTRRELCE
7. SREIOWHFEISWOFERTH BiEsikicHE
T5h0TH5. BEEIC X HHIE THEELRIIM
TakERERCEET S L, 2V VAT F—F
&3 X OF ATPase & D\ §°h D A3 I EH
RICHFEAETHZ ERALPTR - o, —FH R
B Ry Nat ofifaNER v A % (L5 ¢Eq/
seceg T/hbbh 145mA/g) L—@ED K* o
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BB (0.1~0.2 #Eq/seceg 3758 % % 9.6~19
mA/g) &7 EkdT. IR (17°C) ki<
TER LAIRASE » TWinwWig4d Nat ofifan
A, K* offifasiiisfigic X vslEEsh
7o, PERDOERAEBRENL IR D & IR RIE AR
MO KR AEOFE R PR XD &0
o Twd. A4 ViREORE L IEEMORIE
PHERAEOERLFE AT H + 5 & Nat
DWW TRF R (100~130 mV), K* iz -2 Tl
EOE(~20~—40mV) TH 5. Lihi-T Na*
A, K*Bidiix Ach ic X 2 ZBhBEORINTH
5 LfEmEh.

Na* Dt A0SR OIHIEAIRE © ok 2 7 &L
T, IREERE T Nat @Xia B LF Al
5 HATHIHRTDS. ZOM%ERIE Nat i
X 0 Rl < BEERSMI S h S, )7 Nar
FEA BRI AR 72 2 O BRI AREIRE
% 7E 3 % ouabain sensitive 7; Na*-K*
ATPase 12 X 5mERic X 5 2 LRSS,

43, BIREER L E Y OBBEREICE T B
Ca'' REEMEMIROIEE]. k¥ &K =R A
A NG L N O P )

TR k2L T v OBREE AT 35\ T Na RET)
R EER R H L TWD TR, S RETT
R LT X7 L LS 7 -  MREIRAS T
Vi T 4% P AT W N R 20 1, Na BEB) %K
TEVEMERITL D U o 5 #IE, 15 7 » b T
80%, WHEMTFZ » FTH0% TdHh - 7z. Tihb
5, FMEN20%3s X U50% 1k, Na fedhififkik
FHEO N EINS T, (b= 5 /L ¥ ~HE R
BOBS5MRH 5 EBbhi. ZORALX—HE
DEH» LEHRHIHEE 2D L, HINHEKERS.
DEMENRREINS, £ THEE, luesi B
DFEETxT » FEWEG SR @ Catt-ATPase
&3 XU Ca'*-uptake Ziflazl, WHEICKT
DRI AL E Y ORERBE L. TOKE,
BkIE A LE Y (Ts) IWEK T » b3 X OHEREE
T35y FAED Catt-ATPase 751k iC Vi & B &
BRI o 7203, Catt-uptake Tt L C ikl
T5HE (10~15%) HBRDEhi. TinbbH
Wi ALE vicis Catt-pump T uncpupling
TERM S 5 LBbh iz, £ OMEROEEY S
LT, BEEBEH~OB5RTNEBAERIDOT
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5 LEEZ LN -T2,

4. BRETK®RE(CHTSATAOZEICS
WT. EMRER FEBE BE F (KRE
K, B

A A ocifath 2 @ NKERE AV, 357 v
2 VBT OER 7 = L ORI RS E
FL, BOBSEHRE KN EEZFAKBCAEL X
5k L7 2EBBRZRMERZEAL, BRI
FHEH] (7 734 v (Ou), =% 7Y v (ETA) %
REMEENCER LR b0, BFREZET
TRMEERR X b {ERE LD OERNEKRD
K+ i BORBMZEftE 8% L 7= BEA»S
10*MOu »ERIS® 5 L, 2H8BPLI055F
CEREAN K 2K TL, mi K fficifis<. L
ALOuZFRM XY 2 5MERT 20T, K
OHMP LR, BIKFO2HELEBIL, F0%
KBEIZR S, FMIAPTERIT Ou i B 7 &

5. B B

45. BHFERE ko v TREOME. BHIEL,
B iR (FEEEBEA W, 4

BIUHEHTE 7 « YL A« KUY 27 7 L ADERAK
XHT = A vTHEET L LERBT I/ DR
BHEFr 725ELTL 5. BRIz
EHEIFEE L FOEIEbhTuns.
INERUT X 0 EEETALE T 5 LRI Y
BRI~ A FATHD. ZOFETAFEER
B oW THN. JhED 1 A VikE%R Nat, KY,
M*, Cl- 2wt 0~303 ¥y /A BEELIE
THHEBROELIZ0IVRAL LU T TH 5.
Ca*t Iz oW Tix 013 Y E/L~D5 I Y E/NDHT
X, RRYEFEELAEE{ELERW.

PRIHIEEMI LTS EO LD (4 v DT
EHEMDPDIZ, KELSFThTws. A8k
@ pH itlx K E L EEZh, $iz 6.5~55 Tl
SESMCZE{LL, pH55 Tli< 1 F/130~40 3
YEALFTH5.

i HIREC I ARESEE X h, 10C K85k
{E=4+A10~403 VKL MIZID. ZOEIL
VIR TR D, I ESR] DNP T —i#
HIBEEALNE L 5.

LRk R N OREHTIEE AL o S A

fi

3

L, RmEmEMEMLDERMED B E & 1
F. iz, EFEELT Ou KZo KY IR
VIBEEL, ERPEAENS S KT O,
ERER 25 EHEAR~NOL Y ZHEHTEOL
Hbhs., chickL ETA 2EREA S
bL, R~I5E»HERKO KT HRATY,
MABEIES L. EEERERTE, Eildh &
EHRBS~I5pR Y~ 272K T X 5 i
K* FEABEbh . ETARERAEO@ ;&%
BZTz e, ERAEO KT ZRiEsr L5,
Fiir Nat BBMLZEL S5, ThebE
PAOREED KT &0 ZHE Y TE2IMHT 50
ofghrtEz b5, ki, REERRRKCT
17, ETA RO R K {ERE TR S Ou
TXh—BOETMABTE T & » b OuBEXEk
Na*-K* #sifir v 7 & ETA B2 NaCl BXH K
VID2LWDEVITBHFLET L0 L b,

f£ (45—861)

BEIBELTWD 2 &2t 5 icimlusto 1
1 & VIRFETT B MG 5 AT HY O electro-
genic pump MFEET B REMN H D, 7272 LB
LG 5D Tlx pH MOz E W2
WINZZIL LT WTREMRIS IR T & 37, Lo
I X DB REL TW AR D 2.

46. I — FEREF R ARETEEEORKBIE
O WITAEH, FROF, EUT, b
L O(BUERTA, B, 4

Nitella ®EE drop OEEBREIZD W T,
BRAEEE, XFAZLVTEVALrTIH
Tx7. L,L, drop ORflZ 2 Fr—iF
5z L, drop OREEDOMES TEINTT5Z
R, TRFNELL X DOFEOMFE, KRIEK
T Twiny.

4, drop OREIOA v E 2V FrR—=AT
LA FEO—l1 4 viREE®EXT, T&E
-7z drop OFIEERL, EHURBEIE Lz, #iILEE
RIvE, T THRD A A4 VIREIKELREEX 2D
Nichs, |, BeiLashiar -7 M\
f1AvDayvre—ick->T, drop OREIN
EZHNDBT b7z,



S BT drop DOFIBIRD 5T 1< & L T
&, =2~ VF7-Lilizldv, SDS WHRAIKHE) i T
IR T o 72, —100mV JiEo ikl Ehare 1o
drop OEifiERBK Iz & &, 2~ FF~L
BT TRE—VvERpHT 5 &, 20000, 50000,
700000 B iz =27 pHd 5. Cafree @
drop O T ERVWEHCHEBEZWTFL, =2—F
if\“/lxé’ﬁ‘i &, RIPE LK 5 ~/LXh, 50000

7 9375 7 %. Drop OFilry, Z 50000
2% //\7 DFREELREED > Tnd EEbR
5.

41, EXWRIEHOBREITHE Lo, 140
W, <Rl GRORERMK, R, S

1 AR XYY # = O KRR TLE LR
BT X - TEEL, ST HEBEMOELE R
72%, % 100msec WEH » CHife 5 X 5 0w
BERMEORALZTRT. ¥ & =55 Kk o
ST inz 72 5 mM colchicine 1%, #JBHi:+D
LRSS, BECEL TGRS EVWE(LEH
Jedk Ld 5. %7 polarization iz X » T2 5 @
PO bic b EE L 525, T5iC 5mM col-
chicine FRHLEHTA H9 LORFIC IR &I 5 AL &
¥5mV a5, #ERECS 2 5 col
chicine DR T o 2 HWEHLHT, TR
AL ds TIETERNITINTH S, 1 H OE KA
$TT 400 mM KF  F %14 50 fiRfi% 3 (pronase 0.1
mg/mi) Z Y THITS NER LIRS B % 750
LINLCLE S &, BENE O b3kl L,
BUEICRES Bk bk T 5. LarL, B
Iy FENE R KD R b &, BB - T
JEHTHEOIR AR A B NG X S5 b. Dk
SBLOZLIE A < EPREN & T LT inw
PR E 100 mM KF &9 % & 2o fifoR—
RIS HE L LD, Bloz & a s, (1) il
FIRTGEVIAT B 5 DT TR W T 0 Z i
HGLTnD ok, (2) BB Ly A IE &
13D T GEBED T OB) &V, IEBENTO
L DD DOER TIED > Th L DHEL HHERT
hrwnwz &, MBEmEh 5.

48, MHEHEEOBIEBRL D MR D A
T UK UFHE— (RREWKA, E, BT
HEVEA B EUA PRV 4 o 1 A v etk %
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EECRETE SIFEOEATHS. T OELRY
e, BB €~ 7 3k X OFS R B
NAMIEASL D Ca, Na +s LUK 1 #F v oL
XD EDXSTIRD LR T B0%kE Uiz, Hh
Wit A vicounTiE, Ca? 1Zpik K* 55 100 mM
BlEE v £tz e — 27 BEE L, N
WiHs Na*, Cs* F 703K K* (25mM DF)
Dy Ca?™ JREHINE & Hic ¥ — 7 fHE ik X
FI0EREE{ LT L 18~20mV Dz e~ 7%
EBREEA. WEOFHEIL T < T OPMEHET
Ca JREHINE & HIT/EHE LES WA E D 7.
Zhizat LA Nat 3BZEO Y — 7 (8, ik
DICIREBINC Lzl k L7z, K o4
ftix 10~20 mM HipH £ Tl A L. E— 2 fE
IR L LB ITIRDD—%% 728 ) 40mM CHl
BIXWHR L. —F, MBRECoWTi KT X
HEDOY — 7 &M T K & QB LIOGREMT
—=3mVRr—FERTZERbP T, ¥—7
BArico& Ca? ghiie MM L T,

B =RTTIH—P£;§E?"
DTN % 5 % 4} ik Na=450 mM, Wi K =25
mM OEHTEME 2 VE 7 £ v A REEIL,
Pna=1.9%x10"*cm/sec, Px=9.4x10"°cm/sec %
X7t FTCRYE — ZIiC Pe 1t Pwa @ 1/2108 L
T3, Ntk Nat O TRET % $ 100 msec
D b 100 mM K (80T 2 msec (2S5 @
T K™ DIEZ T T — Z IR 5
I DRI T 5

49. ¥V S E KRR O EMERLICKT S
Na-Ca DRICDNT. SRS (TR ME
SEFAWE,  Phie A pR)

YU = DONEIE K RERHEC 2 RO H/NE
ZRIALT, WHEEAZERL, Thicx+5 2
il 1 & v O Z#~<7. F7-Naifik(b e Ca
IEV LD R % TTX, TEA, Mn, Co 7 ¥ % H
TR L.

ZDORHETI, EWOTEBERIIHII AT 7
m%&&m‘ﬁﬁﬁ&#B&D.m%ﬁNa@1
b, & Cay®i:flbic X 2 (LS, 1971). =
nLMLT Bs1 A v & Uik Cads X o8 Tris 72
T EE TP T, ERHEOMENRKT, A
A3 Y BB BRIEA X B D . C DREIEK40
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SYRAL, HEEd S VBLUET, 2080
RCE T B, EFRIETRAV. W RO 7 HiL
J&7s Ba %> St i T iR 578, Ca OB EXD
FEENT, THRNERE .

ThBD AL 7R G 1E, CL 0k
&R, TTX 2k o TIRMH & v s v
TEA 12X - Tix, IEWiAH LR, RIED
FREMHSBIE L, FHESIEE TS, Mo € Co %
ERGHRPCMLZD L, BRET, A M 75%4E
ZHHT 5.

U722, STy, Ca FEifbic X »
THBESERELMIST TR, A1 7HREMDSE
H£LxT, TOBEMOBE, Na Eifbicks
Z.34 7 LIAK, BHTHS. T CaFrvr
Al NaF+vr/AERLD.

50. + Y # = axon @ Ca-Jii A (aequorin k).

HE 2, LFIES (RBEKA, B4

H U A = EERRE, EANRMRR SRR oM
P Ca*t iRE% aequorin I X BOBRIGH#IEIRIC
LTE¥s L. Aequorin 10~20nl Z#laNiEA
L, 20%#% photon counter iT X b J:Ji: L (pho-
ton/time) ZifliiL7s. ki (CaCl) =104 mM,
[NaCl), (KCH) 35 X O MgCly) IZEHED 1/3.
1R E RIS (L) 03 10~40 photon/sec TUEHT
x>, —F, MNE EREMWERZELTD
W X DiGERE B S bhdE (JL) iz
HLUTAX a7 FRsie 50 Hz (2
<, 1lsec LANODE4ET 5~ 7 phon/sec? @ |5t
BrhinL, 400~600 photon/sec ¢Yiuiff % at
L 7-. 1Hz & JL {Z 0.3~0.6 photon T 34 100
msec DA X 5. JL O I EEEEHIE O
2 T ILET DIME &Y, Lix Catt 2 iz
@l 2R nimEd %, b A/IL/Lr=K -
4Qca/r+[Calr (4Qca : (GBI & D Ca-iii A,
{Car : fitikiE Ca™ 1%,
H) LAn. FYN= yedL/2Lp=39x103cm
LD, 4 HDOEAMFED e JL/2Lp=29%10"5
cm (Baker et al. J.P. 218 71 iz X %3t E{#) 1
HLIEEIRAZ V. 4Qc./ICalr DIEIZT 5 &7
Fi Y H =LK TH D, EHRENLE S il
N [Ca*+) i S/N Hix v Y & =414 o
THEkTH 5. s KCl o X R ot
5 [Ca**1 lidfin S/N L3 Mk 23d 5.

7 s axon Pif¥, K :iif

k]
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51. Effect of several ageats on the initia-
tion of Ca-action potentials in the X-organ
of the crayfish. KURODA, T. and IWASAKI,
S. (Dept. of Physiol., Tokyo Med. Coll., Shinjuku,
Tokyo)

1. Effect of D 600 or Iproveratril which
inhibits the Ca inward current specifically in
the cardiac muscle membrane. In the X-organ
neuron soma of the crayfish, these agents
depressed the Ca action potentials and the
delayed rectification. Na action potentials were
also depressed in the 5 ~10 times higher con-
centration. It is concluded that the agents
inhibit the Ca and K activation systems and
that in the higher concentration also inhibit
Na system.

2. Effect of so called “Ca ionophore”, X537A
and A23187.
X537A (2 pM),

rate of rise of the Ca action potentials increased

In the low concentration of

the amplitude and the max.

without effect on the membrane resistance. In
the higher concentration (4 ~ 8 M), the mem-
brane became hyperpolarized. The amplitude
and the max. rate of rise of the Ca action
potential and the membrane resistance decrea-
sed. A23187 showed the similar effect to that
of X537A, except the insusceptible increase in
the amplitude. Effective concentration of A23187
was less than one hundredth of X537A.

3. Effect of monovalent cation ionophore.
Nystatin (5 #M) decreased the membrane resi-
stance suggesting the increase of K perme-
ability. Amplitude of Ca action potential decre-

ased afterward.

52. Calcium ion-induced conformational
changes of synaptosomal membranes dete-
cted by bromthymol blue. OGAWA, M.,
UYESAKA, N., KAMINO, K. and INOUYE, A.
(Dept. of Physiol., Sch. of Med. Kyoto Univ.,
Sakyo-ku, Kyoto)

The interaction between bromthymol blue
(BTB) and synaptosomes isolated from rat brain

cortex was studied by utilizing a dual wave-



1
length spectrophotometer to monitor the absor-
bance changes (42e618_700) of BTB. In isotonic
mannitol solution, BTB bound with synapto-
somes almost in the undissociated. (acid) forms.
Such a BTB binding was hyperbolically increa-
sed by raising the concentration of Ca?" in the
medium. The relation between external free
Ca?* concentration and Ca?'-induced increase
of the dye binding was expressed as a linear
Hill’s plot of n= 1. On the other hand, Hill’s
plot of Ca?*-binding with synaptosomes in
mannitol media was quite similar to that for
the Ca?*-induced BTB-binding.

In this connection, fluorescence changes of
ANS or TNS bound with synaptosomes and
the changes in ESR spectra of spin-labeled
synaptosomes with N-(2, 2, 6, 6-tetramethyl-I-
oxyl-piperidinyl) maleimide induced with Ca?*
were studied. Ca?" enhanced the fluorescence
intensity in both ANS and TNS and Hill’s plot
of these changes was also found to conform
with that of the Ca?"-induced increase in the
BTB-binding. ESR spectra showed that Ca®*
induced a significant increase in the proportion
of label attached to strongly immobilizing sites
and a proportionate decrease in the amount of
label attached to weakly immobilizing sites.

From these results, it might be said that
Ca?'-induced changes in the BTB-binding
reflected the conformational changes of synapto-

somal membranes.

53, $#IED;EH B & impedance A RBIC
DT, RAARECHE, LR (R, KR, -
2R 1)
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o THEME L7 iR AR Ot % 1 v, Bl
ERLTHN S impedance DL IEBIELS
OEMBIOREE L L. FB 5T bridge
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FICK U TBIc BN 2 SR ORMOZLE L OE
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5k L727%, oscilloscope 173ty Tl % [A]IEG
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W, TEEC BRI R S X o TR
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o T PRI 35 W TR T B ELIR LA i s T
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54, BHARRETIRICLIRERE. AL
%, AENER, FHS2E& (HIREKXK, #—4&
)

=L A PR CRE R SRIR DRRE D 2 £
BT, WS ERRESR NS C &
2P o fo. —FHRE R I B RE DR
MBROND. IO XS AFBLHHETIRIE T D
B MBI 2 R T D TR W L O E D -
THGT L7

B D LTRSS IR & /NS XD N
DR ERZ T 7o, SMIICER T, HlioRIE 5
[BfED 4 ~5 i U T $, NEREONMD
1, WRHIOTEIEN O ORI DO LT &
5. MUNAIC X 532D EANET) O T 8k T
11, A NEREEZTRIRVHOMBNT0%, ]E
B 2158 b O30 % B Cdb o 7o, L, 1
D 2 ~ 3{HLA L DL ¢, JisdsRt DI H 3 ~
5 msec OB CHRGET 5. SRS X 5 RE
WAL Z DX S N IEH 0BG L 5D L%
2 b5, EEEED> S REMEY R4 T 501
A-a SR il T & D R & F 2k d 2 HHE
b, MRS I BE DRSS LR L, 9
TRIRE L2 X 5> LBEERARERT. ZOMHME
D 2 {5 T MBSO 2 iR < RS
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55, =0 MY T UAFICHITRF AOF
b v EEMEBERS. sy ek
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&, Z:FE) .
=9 b Y TFRRG AL S M LB i)
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IR AL S EMETET B X DAY, ik
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FRHGREEO b2 ROL T W D EEXLN
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56. Pattern of putative neurotransmitters
of identified giant neurones of the African
giant snail (Achatina fulica Ferussac). TAKE-
UCHI, H., YOKOI, 1., MORI, A. and KOHSAKA,
M. (Iust. for Neurobiol., Qkayama Univ., Mcd. Sch.,
Okayama)

Intracellular biopotentials were recorded from
two spontaneously firing giant neurones (PON,
periodically oscillating neurone : TAN, tonically
autoactive neurone) in the subesophageal gan-
glia of Achatina fulica Férussac. Several
substances were examined in the bath applica-
tion and the microdrop application.

The PON was excited by dopamine (DA) at
3 x107% g/ml and 5-hydroxytryptamine (5-HT)
at 107% g/ml (agonists of DA were L-norepine-

phrine (L-NE) and L-epinephrine (L-E), and
agonists of 5-HT were 5-methoxytryptamine
(5-MeOT) and bufotenine (bufo.)), and inhibited
by L—homocg/steic acid (L-HCA) at 1075 g/ml
and B-hydroxy (erythro)-L-glutamic acid (8-
OH (e)-L-Glu) at 3 x107¢ g/ml (agonist of L-
HCA was L-homocysteine sulfinic acid, and
agonists of A-OH(e)-L-Glu were g-OH(e)-D-
Glu and BOH (threo)-D, L-Glu).

The TAN was excited by 5-HT at 5 x10°6
g/ml (its agonists were 5-MeOT and bufo.),
and inhibited by DA at 1075 g/ml, GABA at
1075 g/ml and acetylcholine (agonists of DA
were L-NE and L-E, and agonists of GABA
were 1- and d-GABOB and §-amino-n-valeric
acid).

Generally, molecular structures of agonists
have slightly differences from those of putative
synaptic transmitters as follows : for example,
hydroxylation, methylation, stereo~isomerization
or prolongation of -CH,- chain. When sub-
stances have more differences, for example,
precursors, end products etc., they lose entirely

their biological activities.

57. Change of current-voltage relation-
ships (I-V curve) of identified giant neurones
of Achatina fulica Férussac caused by some
putative synaptic transmitters. TAKEUCI,
H., YOKOI, I, MORI, A., KOHSAKA, M. and
KONDOH, L*¥ (Inst. for Neurobiol., Okayama Univ.,
Med. Sch., Okayama « Dept. of Instruct. Technol.,
Okayama Univ., Sch. of Educal )

As an indicator of electriccal resistance of
the neuromembrane of the two identified giant
neurones (PON and TAN, cf. article No.*¥)
we measured its I-V curve, injecting intracel-
lularly a linearly rising current (alternately,
hyperpolarizing, depolarizing and hyperpolariz-
ing). When PON’s neuromembrane was depola-
rized by the application of 5-hydroxytryptamine
(5-HT), and of dopamine (DA) the electrical
resistance of the neuromembrane seemed to

have decreased if we superimpoed the I-V



M

curves after application of these substances on
those of the physiological state, using the
initial potential level (just before the current
injection) as the standard point. However, if
we superimposed the two I-V curves using the
firing level as the standard point, we observed
a fair concordance of the curves in the wide
range of membrane polarization from the
hyperpolarized state until above the firing
level.

During PON’s hyperpolarization caused by L-
homocysteic acid or B-hydroxy (erythro)-L-
glutamic acid the firing level of PON’s neuro-
membrane was largely elevated, and its resi-
stance appeared to have decreased if we
superimposed the I-V curves measured under
the effect of these substances on those of the
physiological state using the initial potential
level as the standard point. If we superimposed
the two curves using an arbitrary potential
level as the standard point, they were well
concordant in the wide range of membrane
polarization.

In the case of TAN, we measured its I-V
curves during depolarization caused by 5-HT
and hyperpolarization produced by DA and
GABA. We obtained almost the same results as

those in the case of PON.
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SEETRTHIEE RO, £o4F vz ow
T, WEREAL, Ea v g &2 v 20%b, Mlask
1 F vOELEET X VIR EML, ROMREE
z7z.

1. —fRi 7L % 3 VEgiE D-cell ikl LT
VB SR E, H-cell wxfl T Ik oM an31E
W83 5.

2. JAR I VBB XBBSETMIaT X o B
HEED DD & 2 D S ORFET 5.

3, Sz vk BiEEO& S mEY R T

4 171

Milaicix Clm o@Minc X sd0k, Kt o
BBPERINC X 5 b 00 2 HERD 5.

4 TS VIRITED 2 DB SRR
Miacix —70mV fHEGHEIEER S b D 3
component & —85mV FIVLICHIEEMNE DOk
%\ component Lo} HZ EMNTE L. fEfast
Cl” & K* o iiic X 5451 X D, ¥\ component
1% CI- @, %7-%%\> component ¥ K* 0%
MR T 5. % 7<% 4k ouabain it L
HIRnILwZ &b electrogenic J iHEIZBI S L
TR NHDEHZBN5.

59. HEARERICKITIBE LROBESHEE
HERREE LTOBEISE & OBE. /NRIB:
GFITN, B, H—Em)

TR Dr L VF = T REORMETT AR
T T, IR B IERN RO R TE 2
L, XTOPEEEEE ERTmb BRI X »T
BRI T 5. TOX O RZRBFELTD
MIMOICE TR LT, TORERYE (7Tv7F)
B ® 2 FMET T Ca ARTEVEDM S 2 I AU B
MERL, U7 » T OISS 1 %E 0.
RN DG T T IRRIS A, IREMEF 72l
BN T v I REN & L THEIRLS
H. ZOXS IEMIOFZRINVESL L, TR
Lefk & LT OMMDIEE L OB E R 5 72
W, = DR L)Y DR B AN KO, EA
PSS 2 T Clbig Lk, AN To 7 v
75 RO IUE v~k R TR 2 s L
THED S 5. ORI L OBLIWEE TR
EHNT, TOEICE - TEIMICEE S
FEOMER IEEZ 7 Vv 7 XN TWE LRk
w5, ABPIREBTOZ DX S REKOTFEIC X
Y, BUEYEIE VIS T TR b R X ORIR AL
PRZ D, FRLDTFHIT X - C, HmV oL
HiF CITIEEMWSE 27T, ZARRELLTO
BSER Z OFAAN T, 5 IRLHRIKED
JSEHIPATHRE IR TV 5.

80. SBIE - (iESIEREEREEBLED
HIFGFEHAOEA. WELE WLUTE (B4
Wik, L3R

Wien Bridge & S.C.R. r. Iz X & RACARIfD:
I IETGIR IR AE R IEDS T X 70 - 72, 4% Mono-



172 e

multi & function generator %\ 7233 IET%
WRAEREZARL, BERIELTREIZL, »D
MHECHLENSXR, BERLE»TRHEE L
7o. AEKMEEE 7, ¢ OEIFEL L, Hnkz
Em sin (wt+go) (ot +¢o=<x), R 75 5 A NEHE FF
DOEIERCTEET SBERL v, t=0D 1, ¢, vE
To0s Co, Vo, V DR/, KD EED L, 7,6, V% ta,
dv

Ym, Cm, Vi ; tw, Tm’, Cw/, V', t=0D —aT*=ko
L5
Vo = REn sin ¢o
° R+To
REn sin ¢
ko= =% _{wcas go——m 20—
R+70 {w $o (R+‘ro)co

%¥ 7 Vm=Rcm cas(wtm+ ¢o)
ﬁcﬁ(wtm‘f‘ Qq);{w(R"‘T@)Cm} - Si{l(wtm 'l"jsg)i .

sin ¢o—c0S ¢o* {0 (R+7m)Cm}
- tm
{o(R+rm)cm}?=¢ (R+7m)Cm

ZOH%D 2R ta’, ro’y €’ 12D WTHIKVT
z.

% D RHE S N FivZe L - TR Uk 2 fn 3~
oL, cOBENIIFEBIZE D IRS vo XD
AL, BUNERTHINUBAELLL 7% D
%, ENTEHAZOWTIE t=0 35 XORARO
1, eARD BN DL, TN -0
WHTIE t=0 XU v OBA, M/ho 3FESIT
EWTHHEDFDURS B

61. ELREDINEBERIA MK L& EOHONHA.
WERE (AANA, £H)

H e U NER A b - TEREA 2N
L, ZhafikLTw L, HdIFHMLRIR

6. {&

62. HEHFEREICLIINBERICOLT. F
iR & (GRIttA, 4H)

AP OIEEITH T 5 RFERSLEE L M
B L e a e Lt oSS b B L
7z.

W R 5 DI A 18~2315 incubate UJR4
SERRENGE LI E X VM EREEIVERD b Y
7'y v CTHEIRER & U 72, Mosconu D)5

it

BT o 72 b DI DAL B H IO 4
C, MmESrolA s & diC E/E OB
n, bihrdMEsE koK, TOKRE
XM AKRE L, TOHBERM I LR
- P TN

ZOMED LR, WD 2HEEX, BIE
BO AN, BEE I, ¢, £NE T OOEME
B 12 Cpy T3, 3 DWHEFIEIKEEZX D &, TOM@
BB viIE A+Be2t4CeBt L7

- rIE
ri+ra+rs

B=— I‘lE
@ {I‘ I1C1—T2C2 IriC1—TI3C3
l—arcer (I—arscs?

C=—. I'1E
IiC1—I'Cy I1C1—1I3C3

T +r3

S e T L R T

Froa, BIEp KT HRADIRTH S,
Iiral3 (C162+C203+C3C1) PZ‘I‘ {rl (I‘zCz—l-I'3C3)
+r2(rscs+ricy)+ra(rici+roce)} pri+ratrs
=0

v MLV ORATHL RS S=0 &

L, tDtita &T5H

Ba
log (—-=:-
. g( B )
(e—8)loge
Ba _
CB

_I'z(Ijg; —r?qz)(l — (!1'303)24'1‘3(1‘101 —1‘363)(1 — ar2C2)?

r2(r1C1—12C2)(1— Brace)2+r3(ricy —racs)(1 —Bracat
(1 —BraCa)(1—Bracs)*

(1 _ dI‘zCz)z(l - Br3c3)2

Y, ThidAREBHOFH IO — D> TH

&
%

# (62—74)

LA » C—EROHIIE 7 7 A 2 iz Ah[EiE
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PALAA RO CHIEEAMIZ U E D, 248 T 1
HOFHRMBMETE L. e itiikgio
Ao A EREHCE LIREEERT- 7. 48
R, MIRAVICHRDONHFVEEEEERL
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BRFHOBY, MEBTHBZ b7,
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BUARIZ X ) &AL & aggregate [k & ok &
ETHE R 10 pg/ml DIFBE ER &
BN AEGROE L WILERS A SNTc)S aggre-
gate DXE X, FTinbblaliEg ckv Tk
BETHoTe. Fie, BEBEOBMIC~AEK
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VEREE R A 4 B L AR % DR RV ERIR T B8R
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63. Incubation |= & 3k FROBDOHENH
ERFBIEMOEIC o0 T, AR, /NTIA
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MR I s —F ek 5 DA RS R L
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65. The Haldane effect in ox hemoglobin-
Study on ox erythrolysate. TAKANO, N. and
NISHIKURA, K. (Dept. of Physiol., Sch. of Med.,
Kanazawa Univ., Kanazawa)

Hemoglobin releases proton on oxygenation
(Haldane effect) The Haldane coefficient (—4
[Hb—H")/4 [Hb—0,)) expresses the quantity of
this effect. The coefficient for ox hemoglobin
was determined at different pH and Pco,, using
a differential titration curve method applied to
ox erythrolysate. Since ox blood contains little
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2, 3-diphosphoglycerate (DPG/Hbs=0.04), the
results were compared with those for human
erythrolysate with DPG/Hby= 0 obtained by
Siggaard-Andersen (Scand. J. Clin. Lab. Invest.
27 : 351, 1971).

1. At Pco,= 0, the coefficient reached a
maximum of 0.48 mol/mol at pH="7.2. At pH<
7.2 or >17.2, the coefficient decreased. Similar
trends were seen in increasing Pco, but CO»
caused a decrease in the coefficient. This CO,
effect on the coefficient was smaller in ox
hemoglobin than in human hemoglobin, which
will be accounted for by the fact that ox
hemoglobin has a smallerA amount of the oxila-
bile carbamate (—A4[(Hb—CO,)/(Hb—O0O,)) than
human hemoglobin.

2. The pH values at which the coefficient
reached the maximum were in more alkaline
side by 0.2 pH unit at any Pco; in ox hemo-
globin than in human hemoglobin, which may
be due to a salt effect on the Haldane cofficient,
human erythrolysate having 150 mM/1 of salt,
while ox erythrolysate in the present study,
70 mM/1.
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5 7. iz Washout curve 75 _FERE OFIR
SR & I~Fom, FU % B v T b0 B TR

“ERR @D Bk X b, AC @ K' HHEHEE

I, SiEiEo HCOs™ HIR I % A2 HY 4
WERIIET A7EM Limlan o HY o2 icH
WLUAEHOmMED 2RIFEREE 2 5 5.
ETA BRI LT KY oFdiiik, &
-1k K O D IALFE v 72T 5. 7AW
T NaCl g K v 7 oMEsE 2 5 h 5.
FU 13l » = VESERIRE iR L v &

WX HILD.

T4, &7 TVERELEERAO KESEIC
DINT. ARREE, 5% —, Wk, At
Akt fisERE (RO, I8, 05 ~INED

Ugam Ussing BB Lice =L Bk
FEORRE IR X b Wtk 1 A VA BYE R NE A B
FE N (A U 7ol N K G )5 ax, Na fEd)#s
3% SCC, ftsmiadihs PD, KilEEIEA: mEm 2 H
. MERERIEART sEm 13 PD-mEm X » EH.

WHIRRET ax 1342 mM THIlaN K #2750
ShAIRAE L EF. sEm (XK L hs Eeq & HIB
¥, RKEM Na £ v 7 OEER TE.

% 7 T ouabain 5 x 107*M(S) 1504y, ethacry-
nic acid 1074 M (S) 1805r %R 2 4at. &<,
SCC & ak P PHTL TR, &ET SCC DK
T. PDLEX b 273 (Na-K 75tk eouabain 3%
: & 58754k - ethacrynic acid J&32E) @ Na K v
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PALEES (YIS /N Sl o

X512 ADH 100 mU/ml (S) 2045, PGE; 1075
M (S) 3523032 fEMio> Na K v 7 ichix 58
Wid. WE T ax 4F, mEm #fhn. %ETak b
5., sEm fidhn. ADH T3 Eeq DA D o
H 5T sEm 1H{KXTF ¥ 7, sEm 235EEM: Na K
VI OMHALIC X o TIPSR T W 5 &

H e

15. 5o METROMBEA o-amylase JEMIC
19 3 pilocarpine DEZE(C DT, X%,
O EEmE (KIRNEK, 4H)

H T H T 20 mE ORI & &k« ERE
DYID b D B, HRIC X SHETPRD S
nTWwiw., Lrl, v FEFRCE VT,
FOIRHREA D a-amylase DRH &K - %ﬁ%
LTiE, BRI BES LTwB Y
MEND 5. %‘_T, FL7cbiE a-amylase @}iﬂz
W& AR » B & TR S MR B O S TR
WHETLENT, T FPEHTFREAWTERZTR
v, WOsET% x 7z. 1) Pilocarpine O {%5.1c
b, A e-Amylase {HPER BT EF LT,
$WG.4260%y, 120 SiC BV THEEHED L LR
353, 2) atropine OFAEIIC X » T, DLk
YT U2e. 3) Chorda flE &I T 13,
N a-amylase ithdD EXHLED L LR D o
Fo. 4) RIBMEHY S » b T 4, pilocarpine {%/).
X b, 55120 T ot BECT S,
7ot L, RE O AT g U T e o I G
V. 5) Hexamethonium AL T 47 ¥ o 9%
waiSlewl, 6) Inderal THijALE ¥ 2
pilocarpine DJiN a-amylase G0 51 Jﬁ
SN X R, DA LoR A8, pilocarpine
Heac 3K 7 v PEHTIMAN e-amylase (Ko
E{EFv, pilocarpine @ % DA EAMR R
PMEMIC X » T, BRND a-amylase H37EHILE
I Td D L HEE L.

78, %Ef'ﬁﬁé?ﬂ#@ﬁﬁ&ﬁiﬁif:ab'c Eﬂ
crsck, Shrgedy, FESER]L WIIE,
e (LA, L 2B
ir.ﬂztﬂ%awwwvfff@ﬁﬁi D R D
WS T D & & R B0 ACA LI sy L7t sy

.

mEm ORNEFIEHEIC 35 1) 2 Na o JGER DT
Mz koldah, ThiCk-T ak RIEFIWET
W5 . FEEYE Na K v 7 otk iz
FOMHICEE L T v 5 &# %7/ PGE; Tk
sEm & Eeq i3 fligiciihn, Na-K TR v 7
BIEMAL L T WA TR S 5.

4 (75—83)

EiFEESIE, H52» LoBMECRE DY v ¥
oW TR RBLRT24RE R O E et 2 2 % 7o
DIEED LT BRI >V TR LA, B
BEIERAT24AR R O F 4 & LTk & IR
ERGL IO AR, MEHKSELIOR
B, KDOBEE 2SO CE, EBEERDOA
Bxi=b0a DL L, &85 Ek-S5020(@Fk
DWW, 180 SRlicd e b SFbECER X b B
OFHECHBRE 21T - . TOE, TE
IXA>D>C>BEkb, AL TB=48%,

C=64%, D=66%%mL7c. FlALD, Kb
QB & CRIEEEL L 2 5B 2 R L, BAALIEH
BT BRI HE R E Ui i i 2 5
oo WARWTR BRIV TH D 2 L 25D

KWTLGCA, B E ST CEE U S ik
BOD 2RI DWW iz X Y, 607 ik E
gg Lc e, BEEBHHTLEIXL 9 &Y 80mm |-
CO O VAT e it =1 b1 L R O T TR g
ZIRAGER L, WL E — 5 — I
FHE U7IREE T T 180 JpIl o 0 b il EE & 14 /s
s FEOREE, SLIOIBIRAL, 7L b ok
TR, ARE BEEGICYINIMT O SRS &
Wdodv % i i8Il 7c.

11, =TFF=r%E5E5 v FOIF ATP RS icxdt
33 ATP BERIRE (C & % BEDR. Al
R, ARREACHE,  DUBIES, WA, A
(BRI HTR )

Mi:s v MeeF A= v RIS T 58X v E
ARUMNF ATP RZ1:7 7= VBIEME Ok i
JelliET 5 E IR TW D, AERTIZ TR S D
FEEAN (Ld) #5 T X B AESHR RS L
7o, =FF = 45mmoles/kg DLk
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24 BIKIE LT ATP RZ 5 » Ficiil, o
4 i ATP 2 mmoles/kg % i.d. %14 %
L, T ATP SVHEIEIETH  F < g Lz,
Adenine 3 [FRRICTHETH - 7255, AMP, adeno-
sine TXEIERLBRN L 5 7o —F, ATP
id 5%155C 1 HMRLB I, BE
nmoles/ml.plasma @& AMP ¢ inosineds Ik
& L Tl xh, ATP ~04AARN FELHIER
Ko REhiz, WIEFEZ v bic ATP %%
LU7BR LTS » 7. Adenine ¥ 541TIX
adenine LA L7245, AMP, adenosine %
SHITITRTERMAR L 72 b I WIREED L3N L7z
T ELV. CORETEESEMEI VTR D
T0% LA EDSE SRR T THMNICHFE L, adenine
Z5 Bl bR E MBRS & DEICKE SR Y 2d -
7oo LD > TR L OBERILCEL CE 38
DR L -BIGABRSFEEL, Z0%» ATP K2
HoEE L IFEZCHELTY 5 3 0 LEbh
5. o ATP 56054, YV VvEELAEWmD E
FTORIRTHED BRI EITHIEE .

18. BERBICET oME-ABMNAEIL L B
EZAMYE, SLUCEEOBREER. PEHIFE—,
WIR=He (dimk, BB, 40, ISR

INZIZ 3T DIRIROWIFE I E < 2 51T dbh,
TDHERV LB BT o TV DA, BEER
ikt L ~L VRN I v ~L ORKGE i B &
RT3 2 LR L.

ZTTHMRIERRELT W D b o in
vitro DFEARKE L X SR LZh b D
FRNRTREER LI D T H 5. ARHOH
PETD L2 50, Bl KiRMoRTGTITlH T
Tyrcde jfi% %% A everted intestine % )]\ >C
JIERAT R O BiEITIEARE OIS L)) pas-
sive transport R4 U744 F T active trans-
port DL ZHIE T E, LidEA~DETEIEN
12 quartz flow cell, rotation cell 2&E< & X i
X T, amino acids, polypeptides D%
e, glucose Z > optical rotation (O.R.) %
BT 5 MEOKERBBE 5% R H B3
LT EMTEETHS. FDRER, HlE Iz glucose
ZUSINU 7 A s O.R. 38t
insulin' ®FEHNCHE 258 mye absorbamce & O.R.
DEMNR I S B DT L, 1-tryptophane Dif

INClE 287 my absorbamce ORI L BN D IT
L0353 O.R. OEIME AL 57 %
72, ANJiiTiE in-vivo, in-vitro THE & Oy
HWEfile 5> LDWEETH Y, 5% ST
EBREBNDZ LN L - T, BEEAEHOEBELE
EDIFREBABYNCIMERED TITE v
EXTV5.

79. Goldthioglucose 5 (c & 35 - /J\iBiE

BORIEESOEL. FILET, REET. AE

R (KIRITA, EERE, RiEEE)

BT s B B PIBIR ORI N 5 720
EFNE L TEE S goldthioglucose (GTG) @
EHICE > CTEiE s SR c~vy R HWT—
HOERE TR - TV 5.

slutmboR e E L LTEb X
o5& LT, GIGKEIZX 53EROER, 8
BRI RO T 2R X OHIELS~ D gold
DERBLEC>VWTHELTE . 7z GTG &
Bz X - TEMBEROFEH > L i it
A, BREECEAT SR, ToF, /MMeks
QTR BB LR EFHEMSENBISC X - THRET
L7z,

545D~ A (ICR-JCL), HfkESOUE D% 42
EcftL, ZhEh, 400mg/kg GTG HgtEE s
XMREICA 7o GTG I EHE %S 2~ 3
P BRI 3 v D RT3 [ 37 5 2.
Lal, ehblfs 50% (M) £7:1360% (itf)
DY ARV THRENS < LY ML L.
NS & I ERERN2SE LS, Zhbno
malic enzyme, glycerokinase 7y & DiEd:id ik
LT b, BT lipase ifithid 3 L < il &<
Wiz, GTG (EH24KE 0 H 35 X OV KilE O
S AL I EIE A 8 LT =L S8, Yy Yy
— Al EiTHabNT.

80. [ RREEBICELIZFTHELERILIEYD
2B, MR (LA, FEEEGRERT, A

HEIEE L VX, 3& UTEEERBEOLRM
fak b EE XN, HLROGWE X CIELEES
FRAHLTVWDIDEEZLND.

Z OE{LE AL ' v OUFEE, 19021E81 X v 4A
F0, SN E 5P, 196401z % D Gregory
L Tracy HLAH A Y v O(LEEREE 2 S 280
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L, BRLTHLIEI—BHELWERE LTTET
Wi, LHLARBRE, ZnLDEEERLEVD
NEWMEER TS LETEE >V TIE, ¥V F
= VEBROWTIIRIh T, EETEBEATL
D/NBHEERC OWTIIE L TWBR, 4EIX
BxOWLERLEVERAWT, chdoleE
RALE VISEERIIC DX S R EESY 52 B0
OWTERLADTHRET
FERIITTRTL 22dbwy, WThbx v
=TI L. BOEMIEEOERLL
FETRH HIEE LT VIZWTR S EHIRA I
WH L ks, FRALURELE LT VISR
POV, ATV, I VFYV, kv b=V
MM TH 5. LboERIRE2EN T
EOX 55, Thbb, WEEHLZESE
LR EVZER b2V, I VFY, TRAR
TFIVFY, FAMNIVEERDY, EBEFEL
SR XD RILEVIZ T LI T VDD,

81. KEGEFHOEHICOLT. nll K, UM
ROk, VA #R (LA, BB, TR

Z v P ORI S E TR X R Tw b
5K 3P DIRVITTIE DFN T, 4 IDI25~30Fp
DGR T H Z L 2R L7 Wl
DA 7 (FIEAGEE) S, #HEo
FREN H D205 B TH - Fe. JHILEEAT & T
HONSRWSTBD BB DS, eVl ik (G 1 23)
DA 7 BALVE TSR N T Il 7 (5
I 7)) DFRIIESH TR TE .

TRILANG (PR, JTHIGSNG, SRR A
BWTHBIES 2~4cm H0 o s &, I
BLXER AL 7RERO T ICERTE2 L3 b
50, %L DPETNETH - IHEREB) AN
N, A ZHEDIHFKP#ES (on-inhibitory
response, On-IR). >\WC0cm H,O R4 &,
Dfals (B CE W) 2> O MR IERRS) (off-
excitatory response, Off-ER) 2344 5. LH
WELERZG TR, 25~30 ORI THDIEL
B L, WEKBEWIERTICRS. & OEsk
DIEBEE I 3mm/MTh-72. & @ On-IR
¥3 X % Off-ER }% nicotine 1075 g/ml OEH T
HYT 5 83, Ce X2 DEMERIZE » - 7.
Atropine % Off-ER % 5E4CilEli+5 2 &ixT
Xl ot Z0 On-IR EPEMEMRICL D
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RESHIH neuron MHIE L TOSRINANKH
R THy, Off-ER i3 On-IR & rebound H 4
PEEXTHHEEZLND. FoREEELH T
FI# D parameter & b X4, U & StiE DR
REFECOEFRTZ EBTER. WThitl T
37 v P OKRYGTRIMHMRESEETH B 2 L0
BHHMHThH 5.

82. The movements of the large intestine
of the fowl, Gallus gallusy domesticus. HUKU-
HARA, T., NAITOH, T. and KAMEYAMA, H.
(Dept. of Physiol., Kawasaki Med. Coll., Kurashikz)

1. In the colon iz situ pulsations recurrently
occurred in the lowermost circumference of the
coprodaeum of the cloaca, traveling upwards
the wall as shallow waves to reach the most
proximal part of the colon, respectively.

2. When the intraluminal pressure of the
colon in situ was raised as high as 3cm H,0,
a powerful contraction almost simultaneously
spread all over the colon ; as a result a con-
siderable amount. of the cloacal content was
expelled out of the anus. The contraction
described above was the effect produced by an
extraintestinal reflex the centrifugal pathway
of which was proved to be Remak’s nerve.

3. When the intraluminal pressure of the
colon in vilro was raised to a height of 3 to 6
cm H;0, at the most proximal pért of the colon
pulsations recurrently occurred, traveling an-
alwards, respectively. This fact suggests that
in the fowl the intramural ganglion cells of
the colon have in some degree a function to
regulate the strength as well as the direction

of propagation of contraction waves.

83. A > OBABHINRBICHAT SRR EE. &
M, Ff #E EEEZ =K (0
K, B, A -

HHD 5 ORI OBELBRT HHMNT, €
ey P ORFHED S 2 Hvic. Tiebb, HO
SEDYHWCFRERL, ZO&KEiZ—5
SHEERM P s &, 1g FREATR, WR
36~38C I THEAT 2 HHIEOW I E, FHRro
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—ERCILEBIE AL & RIS EEFk L Cobr Lic. 1T
Hagr, 1) REIK & e 20~40FP RS O AR HNIE
LWk G, spike %5 burst % 3 OGBSI
HRZETT5 (1 8), 2) K& IHE«DTHA
AR T, B RO spike DIFEIEM AN
fawckfsts (1#), 3) £00lg/em (I, 1
B OFI256%) T L ikt & vig<
NEEARANER (B%) 25BHT5Z &8 TE
7. TZTHOEE, 1~ 2 @R SRR
HEBSAVC10Hz @ 5msec FERiE2~5
ZHAIE LV iERE (60, 30, 5#), 73R

8. B

84, A new system of respiratory dynamics
on the basis of the active fluid element
theory. HATAKEYAMA, 1. (Dept. of Physiol.,
Kitasato Univ. Sch. of Med., Sagamihara, Kana-
gawa-ken)

It is indicated that the flow in the elastic
fluid-way (e. g. rubber tube) is a kind of active
element which bears an amplifying ability
similar to transistor. The fundamental character

of the active element is described by various

parameters. For example a simple elastic tube

is completely described by two parameters such

as self conductances,

iy .
qz:(aLI;l-)Pz’ qz:(_;]:;)ﬁz

(py and p, are pressures respctively at inlet

and outlet. i is a flow through a tube). It is

proved that ¢, must be larger than g; in elastic

tube and #=(¢1—¢,)/q» shows an amplifying

power.

Since the respiratory airway is an elastic
tube which acts as an active element, we can
analyse various dynamic phenomena during
respiration on the basis of the active elemnt
theory. We can make a quantitative analysis
on the resistance change during respiratory
cycle, the condition to determine maximum

expiratory rate and dyspnea in airway stenosis.

85. fiH AXM|RD L X 7 ATERICEEYT DO

4

KElECEET sz Eicky, kBl 1#E2A
TCERL, $ic, HOSEHREIERLZH
D& LT/MERICL, [Al—GM T o BHE
KoHaM:, KEIREELHEL, SHiT tetro-
dotoxine, acetylcholine chloride, l-isoprotenol,
dl-noradrenalin 7 &2 W TR Licdk & 5,

[ B3RS  — AT X b OB ELRVEEE IS
oA, [ AV 2 E R X b BT S BRI GER
SORERIC X 5EENET, TEEEL /DI
SORECL HHEPOERTHS 5 LT LI

% (84—96)

8. ST, AMUERER, iy g (B,
R, WH—4EM - bk, JSHER, 45

RO D 72 5 THAREHROhOR S 22—
T AT, EREFLEERY, /e —iE
TS HT S8 CITSL Oz« COz I8 % REGEIT LR
L, TOMMDIRITIZE D, TOFDY AT AT
{2175 D/l DR & LT » 7o fli' 7L & LTH
Forfiod v, PRERTEO R, E 2o
WDHD N ARDEFE L £, L0 T/

DWT Oy, COz DfIELphiR O TR % W] DB
b LTk, 2O ZE MW Czil]o> 02+CO,
X D EFLDRT A~ 2 DR PEST D EHT
oW RIS 7. Thibb, liiN7 A5 (STPD)
DYIWiE%E Vo(ml), JEfERE (STPD) % Va(ml),
Tl 5 Oz iR IE DY)l % Fo, WHHIEZEMGLI (t) 12
#5135 O fEE F, Wik #E % C (ml/sec)
O, {Eii &% Vou(ml/sec) LF 5L, WHEtHHE
ZETBHEN O BiZ > W T ‘(k@itrwﬁlﬁ
5.

1. F(Vo—Vs—Ct)

=Fo (Vo

%72, Wil24& Peo OHAER Po, MFHEERA
T3\ BIEE, Peo: % P, AGE% Ps BRI
Pco, # Pv, ik CO, fRstdhignfES % o,

Haldane %) R0 ¥% B, MimikE% Q (ml/sec)
L¥ 5, Hilapy CO; B oW TRRA DKL T 5.

—Vd)—Vogct—Cg;th

—Va—Ct p_ Vo—Va ,
2 =g Pepmar P
7 ‘t _ A _ C : t
~Q| (Py—P)dt+pat WSﬂPdt.
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LFC 1), 2) RicrErIBI%k s Ltk F,P Off
BEY, Vo, Va OfEERLAL, D52 ~ 4
% k7.

86. Bfii XATMFEO L X F AFEMOER. /ML
BEE hE O, AR bk SAEWR
A Ik, BE, — AT

ifi D> 27 £FHGOEIC U 72 25 WIGLKS
Q BZiNBE Voo, Haldane 1R 2 3z #l] 5
T5. BREIET v 2E 757 OBHAHERKT
AL, FHCETHEE L VEKERSICRAL
Db, ERERE LS LTSRN T S, 0
IEEAHD Op COz % 7' v — B RIFRS W IC &
DB 5. 200MEHEITEHL Lz el
C, #RFEERANCINIERZ L TER5%. 2o
EERMBEAE, MNECTEB)ETHTE, KK
SICEFIE Le KA L DIEANC Lzt v, & O
MTOMANT ARETNHT 5 EMNTES. 5
IR rate 23—F TH B0 HHIIIZTE Vo 235
Rahs. dfEsrdhE ko 5, 10, 1580 Pcos
L5, 15§30 Fop 7t b UNMZ Vo #FLERTICH Tk
DD ENGCHER G X NG, e R TEQIX
R C ORI 3 TSR Y14 % 0 Sy
W LA, Lo LB OB EEOE 1 1k CoH,
WAHEDQIEE X < —F Ui %7 Vor b $723
ARAPYICEDHE —-F L. ZhbDERg
VW, ZOFMMLOKBEE LE FAMNIER AWK
WTHTHTHHZ L&A LTS, Haldane %) T
DIFEL B/ 13 9 H1DYRRE T2 v THRE L7
HESEENR LSR5 F. WiT O HEfhrE Ny
TRAHRIIKELLBWLEEbN 5.

87. EMMEHRFMEKD Bohr shift OEEEIC
DWT. HER i NF R, HAKE (WE
K, B, #H—4H)

PRI RIMIRD # R SEER &1 5 B 1
T, BEMSREEEZREL, CO XX 0, ED
FUSEEE, T b T IBIE O % A RSB N iC
FET S RMEROM R R2EE L T &
2, SHENE, CO» DREBRIRDEIIC X » TET S
O, fafnfE DL E, iP5 Bohr shift O3
HHEE I DWTEREIT - 7.

Bohr shift (&, RISHHVAD Poz #—EIK L
T, 72& 24%, Pcoz % 40 mmHg » 5 10 mmHg
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WWRRBAD S5 LR~ T v Vi3 O &
AL, O fafEsE i+ 5. b5 Bohr
on-shift Z# L, #iC Pcos % 10 mmHg 7> 540
mmHg 21X # % &, Bohr off-shift # 47
%. 16H HOMBIET, Por % 26 mmHg & LT,
Pcoz @ 10240 mmHg o ZF {1 1%, 0.68 vol % @
effective Bohr effect M &7k - THb 525,
ZDWED 1/2F Ti#E - ¢ HEHH ti1,2 1%, Bohr
on, off-shift ttiz, IR TH -7z ik
EEFLEERE Feox &, Op MEEMROMEAL o
X0, BBRILEED ti, BHNOSRATH 5 0
T, Bohr shift 2Bzl 515, FER(LEE
D2FOHEMERETEI0LEPRS. KWVT,
FEIED 7 AZHUEZ AT, EEMTR Por 5 X O
Pco: OE(LE G % T, MHELD HVIINEEEL
Lz, Bohr shift % FE3E S w7244, Bohr %)
R, BMRUCHEOELZ S IES RV, K
IS NBREFRILTEd B FLE D Bohr %D

a2,

88. SREARTHRICKTT DERMOE. /RE
e, FTELIT (BRERA, IR, R

Al ARG, 2k PR SR BT
FITH LI D EHRIBIRTER, 1R L ~L T
WO 2Nz T bl CO00T, #950~70 torr
(hRER) DAz s Tidibse w3, JERRIMEI I ic
B D LR, AL X 3RZE TR 1Y
4 5D COp J3TRGINICIFIEILH L2 S A
BRI X - TET S, MBS (REREE
) DAZE% 150 torr BLEFTHMIT LV, L
ML, FREELLTIC 3 W T IR & Bk
b, WESEEE COr SEDRA & & HIiTEbT
%, ZhixEE LT CO: HIEIKTiC &k W EME
EBOBI TR SMEEA~DE Y e x OFE (R
BMER) KX-TRZ5b. ZORAMHOERZ
WEEMIE RS R 2R T8, Thidd@y CO. 4%
WA DI EMEHESR AR LT, TEMEOEX
IEEAEEDT V. LaL, BRIV ~EMA
iR L O RS R B A 7 B &R B DIEF T
X BIEEAIEESHRITRE D, »ORBOER
CO; 100torr AEETHAHLND. TDcd, |
KBRS B IFRAEE OWING X OCH KB IC BT
HLDWANE T DEEL, CO-IFIRSEE T
FEfET 5. FERRIEBI MO PR LT T B
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REELITROH BRIk E R AN L EER
T <, MROKEREGIE TR LD LHE
Zbnb.

88. Pulmonary functions in guinea pings
ventilated with oxygenated furuorocarbon
FC-71. MIYAMOTO, Y. (Bio-Medical Conirol,
Research Institute of Applied Electricity, Hokkaido
University, Sapporo, Japan)

Pulmonary mechanics and gas exchange
ventilated with oxygenated furuorocarbon
liquid were studied in guinea pigs. The animal
was anesthetized with sodium pentobarbital and
was intubated with a tracheal cannula. Static
pressure-volume characteristics of the lungs
and thorax were measured by use of a plethy-
smographic technique. Mechanical time con-
stant of the respiratory system was also
measured through a passive exhalation. The
lungs were then filled with oxygenated furuoro-
carbon FC-77 which was supplied from a
reservoir moving up and down. The pressure-
volume curve and the time constant during the
liquid breathing were also determined as well.
It was found that the time constant increased
up to 80 times when the gas was replaced with
the liquid, although the compliance remained
unaltered. The maximum ventilation available
by the minimum force was calculated for the
liquid breathing case on the basis of above
data. The animal survived for a period of 2
hours and completely recovered after the liquid
was removed. Arterial PO, PCO, and pH dur-
ing the lquid ventilation showed adequate

values.

90. Assessment of ventilatory response
to single breath tests. HONDA, Y., HATA,
N. and AKIYAMA, S. (Dept. of Phuysiol., Chiba
Univ. School. of Med., Chiba, ]apan)

The significance of the single vital capacity
breath test reported earlier was compared with
Dejours’ type single breath test in which the

preceding chemical drive for ventilation was

4

transiently eliminated by administration of
single breath of O, with spontaneous ventila-
tion. The latter test was designated as the
withdrawal test.

1. Residual chemosensitivity in the dener-
vated subjects : Two carotidbody resected sub-
jects who showed the positive response to the
single vital capacity breath test were examined
by the withdrawal test. Their average ven-
tilatory depression in 5 ~ 6 trials were 0.11 and
1.121/min/m?, respectively. The residual chemo-
sensitivity was also verified by intravenous
infusion of doxapram, and by breath holding
test with the onset of varing Pao» levels.

2. Hypoxia-hypercapnia interaction in the
healthy subjects : The degree of interaction
evaluated by the single vital capacity breath
test and by the conventional steady state
method was statistically significant, but by the
withdrawal test was not. In the latter test,
central depression in ventilation was clearly

demonstrated after hypoxia-withdrawal test.

91. On respiratory effects of electrical
stimulation of rabbit cervical nerves.
HATAKEYAMA, H., SIMADA, Z., HASEGAWA,
K. and TAKIZAWA, N, (Dept. of Physiol., Kita-
sato Univ. School of Med., Sagamihara, Kanagawa)

The duration of inspiration or expiration
was measured for vagotomized rabbits on
centripetal stimulation of their cervical nerves.
Repetitive electric pulses, specifically those to
some of the branches of the fourth nerve,
prolonged the first inspiratory phase markedly ;
however, this prolongation ceased to function
in the subsequent phases. The expiratory phase,
in contrast, was shortened over the period of
stimulation.

The other way of stimulation with a short
train of pulses revealed that the effect differs
depending in which respiratory phase the nerve
is stimulated. In the case of the inspiratory
phase, this duration was considerably prolonged

when the stimulus was delivered at the latter
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stage of inspiration, particularly immediately
before switching to expiration. At the same
time, EMG discharge of respiratory muscles
was increased temporarily during inspiration.
Stimuli given in the expiratory phase resulted
in a shortening of this phase.

These results can be explained on the basis
of the Hatakeyama model of the respiratory
center : stimulation of the fourth cervical nerve
excites inspiratory neurons and also raises
their threshold for the inhibitory input from

the expiratory center.

92, Roles of superficial medullary chemo-
sensitivity in relation to cerebrospinal fluid
pH in regulation of respiration in cats and
rats. FUKUDA, Y. and HONDA, Y. (Dept. of
Physiol., Chiba Univ. Sch. of Med., Chiba, Japan)

In the spontaneously breathing cats anesthe-
tized with chloraloseurethane, changes in pH
of the mock cerebrospinal fluid peffusing’ the
ventral medullary surface induced significant
ventilatory responses and altered frequency in
tonic discharges which were recorded from the
medial of root of the 12th cranial nerve
(Loeschcke’s area) using a fine suction electrode.
Application of low pH solution augmented the
respiration and increased the rate of discharges
(10~15Hz, at pH7.0). A high pH solution
diminished the respiration and decreased the
rate of discharges (1~ 5Hz, at pH7.8).

In the thin brain slices excised from the
ventral surface of the rat medulla, changes in
pH of the perfusing solution at a constant Pcoz
altered the transmembrane potential (MP) of
cells located at “L” area. The mean MP of these
cells was —62mV at pH 7.4 and depolarized to
about —55 mV or hyperpolarized to about —75
mV by application of low (7.0) or high (7.8) pH

solution, respectively.

93, Localization of the neuronal mecha-
nisms primarily responsible for the genesis
of the respiratory rhythm. HUKUHARA, T.,

i3 183
Jr. (Dept. Pharmacol., Sch. of Med., Univ. of Tokyo,
Tokyo)

The paralyzed cats and rabbits were ‘main-
tained by artificial ventilation under continuous
recording of end-tidal O,-, CO;-level, P.o, and
bulbar tissue P,;. The buffer nerves were cit.
The period of rhythmic burst discharges of
some branches of the cranial nerves (Vth, VII
th, XIith] was well synchronizing with that
of the phrenic respiratory burst. The respira-
tory activity of the cranial nerves was enhan-
ced by inhalation of 3 ~ 7 % CO, and abolished
by ether inhalation or intravenous injection of
pentobarbital (1 ~5mg/kg) with persistence
of the phrenic respiratory discharge and
recovered after 30~60 minutes. After brain
stem transection at the pontobulbar and fur-
thermore at the bulbospinal junction the
trigeminal, facial and phrenic respiratory dis-
charges disappeared and did not recover even
by 6.5% CO, inhalation for 5 ~10 minutes,
while bulbar inspiratory and expiratory unit
activities as well as the respiratory discharge
of the hypoglossal nerve continued in bursts
without showing the apneustic or the gasping
pattern.

These results indicate that the bulbar respira-
tory rhythm can be intrinsically generated as
an eupneic one in an unanesthetized condition
controlled satisfactorily well with humoral
factors and that the activity of the bulbar
mechanism is not subordinate to several pro-
posed pontine respiratory oscillatory organiza-
tions. Therefore the neuronal mechanism pri-
marily responsible for the genesis of an eupnea
is located in the bulbar mechanisms not in the

pontine ones,
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97. Relationship among heart rate, blood
pressure and cardiac output. OkAI, O. and
NAGASHIMA, Ch. (Dept. of Physiol., Kyorin Univ.
Sch. of Med., Mitaka, Tokyo)

Surgical operation tends to change the
physiological nature of autoregulatory system
in the living beings. Therefore, a study was
made to clarify the regulatory mechanism of
blood circulation by the minimum surgical
intervention and mathematical treatments.
Translating hemodynamic phenomena in the
aorta under various circulatory conditions into
a mathematical description, we investigated
the relationship among heart rate (H), blood
pressure (P) and cardiac output (F).

We have introduced an expression (T) for the
tonus with regard to the body functional
activity, especially cardiac output in the form
T =aH+bP(a, b : constnts). Then, the relation-
ship between the tonus and the cardiac output
is expressed by F=ko+kiT+k,T?; ko, ki, k2
being constants. This equation was formulated
practically by the least square methed from the
hemodynamic data of dogs under the condi-
tions induced by intravenous infusion with
noradrenaline, isoproterenol and acetylcholine.

It has been found, below the control pressure,
that 1) cardiac output increases with increas-
ing heart rate at a constant blood pressure,
2) cardiac output either increases or decreases
with increasing pressure at a constant heart
rate depending upon the tested individual dog.
When the pressure exceeds the control one,
however, the reverse is the case in the most

instances.
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99. Physiologic characteristics of the
parietal MV with special reference to
respiratory fluctuations. OzAKI, T. and
IGARASHI, K.* (Depl. of Physiol., Hirosaki Univ.
Sch. of Med., Hirosaki and Dept. of Pediat.,
Hirosaki Univ. Sch. of Med., Hirosaki*)

The microvibration (MV) of the head over
the parietal area was recorded polygraphically
by means of a MV-recording technique in
healthy adults with eyes closed. In order to
obtain the ventricular stroke volume of heart,
the Minnesota Impedance Cardiograph was also
applied in normal subjects under various

physiologic conditions.
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The dominant vibrations of the parietal MV,
which corresponded to systolic waves of the
ballistocardiogram, were increased and decre
ased in inspiration and expiration respectively.
These respiratory fluctuations were potentiated
by moderately deep breathing and inhibited by
stopping breathing in normal inspiration or
expiration, which were furthermore demon
strated to vary corresponding to respiratory
changes in stroke volume.

From these results, it was concluded that the
respiratory fluctuations of the parietal MV were
principally attributed to physiologic variations

in stroke volume of the heart.
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105. Studies of peripheral circulatory sys-
tem with a dynamic testing method (2) The
splanchnic circulation. SATO, T. SHIRA-
TAKA, M. and IKEDA, N. (Univ. of Kitasato,
Sch. of Med., Sagamihara)

The whole splanchnic circulatory bed, the
spleen, and the liver were isolated and perfused
in the separate experiments with dogs. Small
sinusoidal perturbation or step change was
superimposed to the perfusion pressures, and

the dynamic response of pressures, flow rates,
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and volumes of the perfused organs were
analyzed on appropriate models of the respective
systems for the identification of the circulatory
properties.

Summary of the results are :

1. Reciprocity of the dual supply of the
liver were shown to be ascribed to a certain
degree to the mechanical configuration of the
hepatic vasculature. However, there were also
active response of arterial or portal resistance
to change in the reciprocal flow rates. A part
of the mechanism could be a stretch receptor
in the region of hepatic sinusoid.

2. Parameter values. Vascular compliances
(ml/mmHg kg of BW) in the whole splanchnic,
liver and spleen were .64, .62, and .06 respecti-
vely. Capillary filtration rates (ml/mmHg min
kg of BW) were likewise .32, .007, and .000.
Time constants which would correspond to the
stress relaxation were in the order of 1~ 2

min.
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108. A new concept of capillary blood
flow-on reactive hyperemia and venous
occlusion. NAGASHIMA, Ch.,, TAKEMIYA, T.,
OKAI, O. and HIGUCHI, Y. (Dept. of Physiol.,
Kyorin Uni. Sch. of Med., Mitaka, Tokyo)

There are mutually inverse directional flows
between the inside and outside of the capillary
across the wall (inflow and outflow.) An in-
crease in inflow, compared with outflow, causes

a rise in plasma fluid (left shift) and vice versa
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(right shift). Taking these facts into considera-
tion, we made a plethysmographic study on
the regulation of ECF as follows :

1. In the experiment on the canine hindlimb
reactive hyperemia was found to be indepen-
dent of nervous innervation. In other words
the fluid movements through the capillary wall
may be controlled neither by the vasoconstrictor
nerve nor by the vasodilator nerve in the
reactive hyperemia.

2. In the venous occlusion of the human
forearm a sigmoid form of tissue volume
change existed while an after-dilation occurred

“in the release, Here, the capillary blood pressure
at the arteriolar end increased with increasing
venous pressure ; the outflow might be augu-
mented (right shift). Both the sigmoid volume
change at the occlusion and the after-dilation
at the release were not reproduced by the
previous administration of atropine. These may
be due to the increased inflow as a result of
the arteriolar constriction (left shift). From
these evidences it is concluded that the vasodi-
lator nerve may play an important role of ECF
through the capillary wall.
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110, Cutaneous microcirculation and in-
sulin shock in the rabbit. 2. Observations
under fasted and hexamethonium-treated
conditions. ASANO, M., OHKUBO, C., OGAWA,
S. and MIWA, R. (Dept. of Physiol. Hygiene, the
Inst. of Public Health, Minato-ku, Tokyo, Japan)

Cutaneous microcirculatory responses to in-
sulin administration (2.01i.u./kg, i.v.) were
studied in the transparent ear chamber of six
conscious fasted rabbits pretreated with hexa-
methonium bromide (Cs, 10mg/kg, s.c). Cg
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pretreatment caused a persistent dilatation of
all blood vessels with an increase in blood flow
velocity in the microcirculatory net. Insulin
administration 1hr after Cs was followed by a
low erythrocyte flow state accompanying the
hypoglycemia, although the Ce-induced vaso-
dilatation did not subside. During the low
erythrocyte flow state, leucocytes became marke-
dly adherent in all microvascular levels. In
arterioles they obstructed the flow of erythro-
cytes into the distal vessels despite presence of
the dilatation, consequently hyperperfusion
with plasma but not erythrocytes occurred ;
however, adhesive leucocytes never formed
aggregates, thrombi, or coagulates. Rabbits
were invariably attacked by sudden convulsions
about 1 hr after insulin when the erythrocyte
supply appeared to maintain a minimal state.
In addition, peripheral circulating leucocyte
counts and blood glucose levels were deter-
mined. A significantly reduced count of lym-
phocyts was obtained just before convulsive
attack and no significant difference was noticed
between the hypoglycemia levels due to insulin

alone and with Cs pretreatment.

11, FmIkOTH ML MBEORME. 1 LTHET,
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FMROLSERAE KSR = - — P ViR
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THET 3 L, FRFROEER MRS =
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TR URRELE 2B &, BiBktkIE=
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113. Sympathetic nerve activity to the
kidney in unanesthetized cats. NINOMIYA,
1. and YONEZAWA, Y.* (Dept. of Physiol. School
of Med., Hiroshima Univ. « Dept. of Elec. Eng.,
Hiroshima Inst. of Technology, Hiroshima*) )

An implantable electrode has been developed
to fill the need for the continuous recording of
neural signals from multifiber preparations in
both anesthetized and unanesthetized cats.

To minimize the mechariical noises the col-

lagen fibers instead of metals were used as a
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récording electrode. The mechanical noises due
to movement of the body was 1/100 in the
implantable collagen electrode as compared to
those in the conventional métalic electrodes
(Ag or Pt Wire). Impedance of implantable
electrode was approximately 20 Kohm for AC
signals with frequencies of 50 to 2,000 Hz.
Using this implantable electrode, sympathetic
nerve activity was recorded over 0~ 8days
after implantable surgery. Grouped activity
synchfonous with cardiac cycle was observed

in the renal nerve under unanesthetized condi-

tion. This grouped activity was inhibited by

administration of norepinephrine (10ug/kg)
and hexamethonium bromide (1 mg/kg), i.e.,
ganglion blockade. It can be concluded that
the recorded act'ivit‘y. was ori ginated from
postganglionic sympathetic fibers and was cont-
rolled By baroceptor inpﬁts under unanesthetized

as well as anesthetized conditions.

114, The ‘responsive area mediating _thé
cushing reflex. DOBA, N. and DONALD J.
RELS* (Dept. of Physiol., Chiba Univ. Sch. of Med.,
Chiba « Dept. of Neurology, Cornell Univ. Medical,
College, U.S. A*®)

Experiments were performed on cats under
chloralose anesthesia with artificial respiration
and paralyzatipn. Acutely increasing} intra-
cranial pressure by inflation of an intrdural
ballobn elicited the Cushing response with
typical cardiovascular patterns. Comparable
circulatory changes could be elicited by tran-
sient distortion produced by application of a
1 mm probe to paramedian strips along the
fourth ventricular floor. The Cushing response
could be éli(_;itéd by the microinjection of mock
CSF into a region of the pontomedullary
tegmental reticular formation lying deep to
probe sensitive régions of the fourth ventricular
floor. Electrical stimulation also elicited com-
parable responses and made the responsible area
more strictly localized in the lower brainstem

reticular formation. This area partially over-

i 191

lapped several nuclei including the more dorsal
portion of the nucleus reticularis giganto-
cellularis, the nucleus . reticularis parvocell-
ularis, the nucleus reticularis pontis cau‘daiis,
and the nucleus paragigantocellularis dorsalis.
We conclude that the Cushing response 1s
mediated by the distortion of neurons lying

within the pontomedullary tegmentum.

15, BEBAIC L ZEBRWEURKEOSE
& MITHHE NS A — 4 ORFIF. K TFEIL, 18
BOEA, WEOfE, FRERM (TEEk, B, #5=
F=))

M % 151C ({3 9 ~20 kg) Iz pentobarbital
sodium (25 mg/kg) O¥NRFRELZ 710 A TIFGR
TTHBL, BMMO=Ex7 ) v+ RKkO AR
WIRMIEA T IC X b 4 DB D AYENK %
R U, AMTIKIES LT 5 52 Bh bk
BT TEOMATHHRINER, Tiabb, THER
JE (LAm), 5[ IRE (PVm), 3 I B IR £
(PAm), SEENBIIR-% B EAR (PAm-LAm), F
L EIR-IHEEIRL 4 B (PAm-PVm), Pisjffigh
I-=BEAR (PYm-LAm) 35 X O A RBYIRIE
(FAm) 2Bl L, ZhoOBPERE MHEELL
D 41 5 B AR D B BE (B AR o HEBY
R BRI & AT L. ARSI X B
— KT, B2 b I B L LI
B T IR ECR T 01, LAm (r=07519),
PVm (r=0.7463), PAm (r=0.6002), PAm-LAm
(r = —0.5637) T o = ‘

TR OB TIL, MitkE H =1.259 —0.005%
(FAm)+ 0.072%*% (PAm) — 0.037%% (PVm) +0.040%*
(LAm) — 0.061%* (PAm—PVm) + 0.025% (PVm—
LAm)— 0.065%* (PAm—LAm), (+*P<0.01, *P<
0.05) L7y, THOHMEREAST X THIE DK
%o re. £ OEATBIREL (R)=0.994 THEHR
(R2)=0.988 T - 7.

118. Transcapillary and interstitial tran-
sport of macromolecules in the cat mesen-
tery. NAKAMURA, Y. and WAYLAND, H*

(Health Appraisal Center, Chiba Univ, Chiba «

California Institute of Technology, U.S. A¥)

Transcapillary and interstitial movements of
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macromolecules were studied in the cat mesen-
tery with intravital fluorescence microscopy.
Rapid passage of small molecules, such as
unconjugated fluoroscein isothiocyanate (FITC),
MW 389, and FITC-Dextran, MW =3,400 was
seen along the most microvessels, although
more prominently on venous capillaries and
venules, but never on arterioles. For FITC-
Dextrans with MW 19,000 or more and bovine
serum albumin (BSA), a distinctly spotty trans-
capillary movement was found, mostly in
localized areas on venous capillaries or venules.

Diffusion coefficients for movement within the

interstitial tissue were calculated for these
macromolecules, using a one-dimmensional
diffusion equation with time dependent boun-
dary condition at the origin. The calculated
diffusion coefficients for dextrans of MW 41,000
and below are the same as the free diffusion
coefficients for dextrans of the same molecular
weight in water. Dextrans with MW 152,700
and 393,900 showed significantly smaller diffu-
sion coefficients in the interstitial tissue than
in water. The diffusion coefficient for BSA was
6.4 %107 cm/sec, only two third of that in

water.

10. 3 - 4B - RF (117—144)
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118. Changes in sweat rate and sweat
constituents and their regional variations
during physical training in a hot environ-
ment. HORI, S., YOSHIMURA, H., YAMADA, T.*
and ASHIDA, T.** (Dept. of Physiol., Hyogo Col.
of Med., Nishinomiya « Kyoto Technical Univ. of
Ind. Arts and Textile, Kyoto* « Kyoto Kasei Col.,
K yolo¥*)

Concentrations of nitrogen, Na, K, Ca and
Mg in the sweat and their regional variations
were examined on two young untrained men
during 21 consective days’ of heavy muscular
exercise in a hot environment. Each subject
was compelled to ride a bicycle ergometer with
the constant load (R.M.R. 8.0) for 2hr. in a
room of 30°C with 50% R.H. Local sweat
samples were collected by the filter paper
method. Sweat rate and concentrations of sweat
constituents in local sweat samples were com-
pared with those of the body sweat to examine
whether or not concentrations of sweat con-
stituents in local sweat can be used as represen-
tative of those of the body sweat from the
whole surface. Concentrations of Na and Ca as
well as sweat rate increased considerably

during the period of physical training. Regional
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differences in sweat rate and concentrations of
sweat constituents were demonstrated during
physical training. Erronous conclusions could
be drawn if one local sweat sample was used
for estimation of water and other constituents

loss ‘in total body sweat.

119. Relationship between sweating and
cutaneous blood flow during heat exposure.
YAMAMOTO, S., MIZUMURA, K. and TADAKI,
E. (Dept. of Physiol., Sch. of Med., Univ. of
Nagoya, Moriyama-ku, Nagoya)

The experiments were performed on 7 normal
women aged 18~22 at August 1974. During
heat exposure 60 minutes in a climatic chamber
controlled at 40°C in room temperature and
70% in humidity, sweating rate on the chest
and blood flow in the middle finger were
measured by a resistance hygrometer and the
venous occlusion method applied on a murcury
strain gauge plethysmogram respectively.

Sweating rates were inhibited by the applica-
tion of cold stimulus on the skin and facilitated
during breath-holding. But there were indivi-
dual variations in the response of cutaneous
blood flow by the above mentioned stimuli.
Facilitation of sweating rate and inhibition of
cutaneous blood flow were observed during
inhalation 2 minutes of 3% CO, in air in all
subjects. It was also found that there were two
types in pattern of the two physiological heat
loss respones to 60 minutes heat exposure :in
one type cutaneous blood flow was increased
during increase of sweating rate, in the other
the former was decreased during increase of
the latter.
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s, L EMAOREMNR L L S HEE
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1) Iriki et al. (1975) Comp. Biochem. Physiol.
A :In press.
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126. Unit responses in the medulla oblon-
gata of rabbit to changes in local and
cutaneous temperaturei.vMURAKAMI, N. and
INOUE, S.* (Dept. of Physiol., Sch. of ‘Medf
Yamaguchi Univ. « Dept. of Anesthesiology, School
of Med Yamaguchi Univ. Ube*) ‘

Based on, current 1nterest of thermoregula
tlon that not all of the central controls of body
temperature are confmded to, the, thermosen—
sitive “temperature regulator” in the preoptic/
anterior hypothalamieregion, the present in-
vestigation was undertaken‘to explore whether
the temperature-responsive neurone would
locate in the medulla oblongatav of rabl;its
Medullary temperature was changed w;th ‘a
mrculatmg water at various tempertures
through a thermode. Following decerebellatum
under grethan anesthesm;,thermal sensitivity
of a neurone tbv _iocal temperature chgnges was
examined systemically, action potential of
which was recorded extracellulary by stainless-
steel microelectorde. V » ; . )

1. Eighty-seven temperature responswe
units were observed in the medulla, espec1a1y
in the lateral reticular formation. There were
more cold cells than warm cells ;‘n the medulla
of rabbit. - o

2. Some inspiratory and expiratory neurones
recorded in the medulla had also ther.ma‘li
sensitivity to local temperature changes.

3. With thermal stimulation of abdommaf
skin, about 30% of the temperature-responsive
neurones recorded in the medulla responded

positively or negatively.
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i, BE BN, 7. BEEET TR
PR ER L. SETHRER Cri b g
T ERL, % IRBMUA T R 5 2. Fx
TR PEBTER L, TREBDIC4 ~
SE%E L. BMRETTRKT 5L, i
hiRRII ER L, s sckiBiz ERL, #
k6 ~B8RICILICR - 7. BREEMETRE
DFRITEFBPET L. o, BIEOLEHKITIE
BEFTIIHML, BEhOBEMZICLY X
IZHEml7z. LU Fx 8T, BBtk gl
BFOEBKIME T 2R L. LEDZ EhD, #
B, kiRt LIRBARET €I, o4 21(R
FTX5EBEFFVT WD EIVRE XN,

128. Role of brain norepinephrine in the
central thermoregulatory mechanism of the
rat. FUKUSHIMA, N. and ITOH, S. (Dept. of
Physiol., Hokkaido Univ. Sch. of Med., Sapporo)

Changes in rectal and skin temperature
following interaventricular injection of nor-
epinephrine and receptor specificity of the
responses were investigated in the rat.

Intraventricular injection of norepinephrine
in a small dose produced a slight elevation of
rectal temperature, but in larger amounts
resulted in a dose-dependent hypothermia which
was associated with a marked rise of the skin
temperature. No change was observed in
oxygen consumption after intraventricular in-
jection of norepinephrine.

Intraventricular injection of phenoxybenza-

mine prior to norepinephrine blocked the
hypothermia and skin temperéture elevation
which are normally observed following nor-
epinephrine injection, while propranolol given in
the same way showed less or no effect. Intra-
ventricular injection of phenylephrine produced
a dose-dependent hypothermia, whereas no
doseresponse relationship was obtained by
isoproterenol. These results suggest that in the
rat the hypothermic effect of norepinephrine
injected intraventricularly is mediated by an
action of central alpha receptor.

Effect of intraventricular injection of nor-
epinephrine in rats acutely exposed to cold was
more pronounced than in rats kept at room
temperature, However, the hypothermic effect
of norepinephrine in cold-adapted rats measured
at low ambient temperature did not differ from
that in warmadapted ones at room tem-
perature,

From the results the role of norepinephrine
in the brain in thermoregulatory process was

discussed.

129, =RV FU DR RAFREFICR SN DHE
REBAEIRUG. TRILEHE SRRIERL MR AR,
BRDIES (RA, [E HT4H . 88AK KE
[REF, 43*« RRATA, KB, B

FHD =k v ¥ LI EIR 40C 1T\ TEEM
PHEFET B LR TER VWS, 5C OESBET
BEBIRY —ERE2Z ENTES. TRV Y
F ORI X 5B, vHFLUETE LR
DTEBTHS. ZOX5nRFHE b =k vy
N DFRETE 2 FFIMESH U CHIRFAEIE D
REAPHELE.

—RR B O%hRIEFH L, 26C, 3ICO=FRET
BrE L TROEBIRO LR, 17C, 26'Cik 5 W
TEEORHMBOLRDEBE TH - 7. Fil
325C KHWTHIRIMEL Th, FEPEHOR
TFOBMIALHTRY. L LFERTIIER
FRiE DS THNL, MRS OTIRIIERE
DRFMBC X - TR Eh 5.

KIGE 2 5 HH LA HEE (10~100 ng) %11
WATBFICMEBIEA, ERIITRRX IS VT4 v
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E; (25~200 pg) 2 WENICIZET 25 &, v+ %
CRIBEORBEZ R L.

130. Thermal stimulation of midbrain raphe
neurons in the rat. HORI, T. and HARADA,
Y. (Dept. of Physiol., Inst. of Constitutional Med.,
Kumamoto Univ., Kumamoto)

Evidence has been accumulating to support
the concept that hypothalamic 5-HT is involved
in the central control of thermoregulation. In
the hypothalamus, 5-HT exists mainly in the
nerve fibers which emanate frome the 5-HT-
containing neurons in the brainstem. A ques-
tion now arises what signal can activate the
amine-containing neurons in the brainstem.
The effects of changes in midbrain temperature
(Tms) were investigated on the unit activities
of neurons within the medial and dorsal raphe
nuclei in the rat which are composed primarily
of 5-HT-containing cells. The raphe units were
identified by their slow rate of firing (1~ 3
Hz) with regular rhythm, inhibition by low
doses of LSD, and their locations verified
histologically. Out of 23 raphe units studied,
14 units were found to be warm-responsive,
showing an increase in firing rate with eleva-
tion of Tmy,. The remaining 9 units did not
respond to thermal stimulation. The result is
consistent with the finding that an elevation
of ambient temperature induced an increase in

turnover of brain 5-HT in the rat.

131. Effect of heat and cold adaptation on
catecholamines in hypothalamus of rats in
relation to heat and cold tolerance. ISOBE,
Y. and OHARA, K. (Dept. of Physwl., Nagoya
City Univ. Medical School, Mizuho-ku, Nagoya)

Studies were made on rats adapted to rearing
temperatures of 32°C and 6°C for 4 weeks at
the longest comparing with control animals of
23°C.

Endogenous noradrenaline was increased by
heat adaptation, but nor by cold adaptation,

while dopamine was decreased both in heat

and cold adapted animals. The turn over rate
of noradrenaline in hypothalamus was mea-
sured by injecting tritium labeled noradrena-
line into the cisterna magna.

The rate of disappearance of [SH}NA from
the hypothalamus was delayed by heat adapta-
tion, but not changed in cold adapted animals.

In heat adapted rats heat tolerance was
increaced, but that to cold was not changed.
Simlarly, in cold adapted rats the tolerance was
increased to cold exclusively, tolerance to heat
being not affected,

It was considered that noradrenaline in
hypothalamus was concerned with the shift of
body temperature level as well as the thermal
tolerance during adaptation, especially adapta-

tion to heat.

132. 2-DG DK TEAFEAICLDIEERTIR
ROEWN. BERE (A, B $F—4hH)

Za — ACHILER|T H b 2-deoxy-D-glu-
cose (2-DG) % 5 » |+ OEIEPNIIS. (250, 375
mg/kg) T % &, WhiR, FFHE, #HiE. KR K
IR OB T 23580 B, Z OEFRMHC I REE R
DETHREDENG T &5, REEEEEKED
flsBic L pdnEEZL N 5. RWT, 2O 2-
DG ofaE (20 £g/2 (1) Z#HRTEHA O x DFH
Wb+ &, N, SRS, BRIFLEEA
BT, ﬁﬁa%mﬁ?mm@&hT,m.ﬂM
MRNE, = OFF) B aisMugLEAEE, =
-, Huziﬂ&". Rk, BREEOHE
oW TH, KRBT TEELIERD 5h
ot Lo L s, SMURKRTE, BHEEK
TE, RS RE, TRk, B AR
B, AT TR, EIRLEEMKNTZ (PMVY), BRI
HATER, B BEAEIEEE T, wThi
A5 i (—L1~—17C) (kiR T2RD Bh,
Riw PMV 232 OIERBR DR TH - 7=

DA b DRk B, REBAEAIIRRY ()
AN, BMcBIST 5700 T, FRHCH
IRFERD & QRS Z D1 Tuv b & & A3
L7z.

133, BB&ELVEABSRXICHITBINAN



198 TR - (il - ST

I o invive BREER. EHREN. LEBE,
AEET, KE#HEE* (BEX, H—gEH.
ek, BEERFT)

ZrH = v (G) (100 £g/100 g) o f iz EERE I
g (FFA) BE~OIRZIBRE (25C) @IS+ R 3
(WA), % (5C) @i =X 3 (CA) THRafL.
FIEIREETIE WA, CA L HicGIRE 5 ke
Bl FFA IRE D LR, 30~605#%iETF, 120~
03 BEEF LR E Vv 5D 5 3EOEEH
b, G 25 pg/l00 g THEHD &2 — v
DORBEOELMBR S L L 1254 6.5 pg/
100 g TIX 5 5 I FFARERFEO LARARL
#=7%, FOBEX 100, 25 pg/100 g HIEK LT
PEL, 40 5B0BERIRDLN LK -
. MEBRZALOREDGTS S BFERED
FE%FR L & 100, 25 p¢g/100 g TI36057% %
TEREET, 120 Sz EHEBHBRE <K
S7eh%, 125, 6.25 #g/100 g TIE605-Hic %
Buohixlin-7. MPHABREIIGIZIVE
EOEETRI o7z, EBEKETIIGESX
WA Ci3fafrikie & RROZEH R Licss, CA
TH 5 5D FFA ERED WA B LTAT
Ho7c. LinL 240 350 FFA OB ERIIHE
Nt o 7e. MBEE WA, CA L LicHEOZL
BRI o 1. THhLOFERIIR R ITGD
in vivo CORIEHRAEZYDTRLIE DD TH
b, FRELSBEISICE - TOGOREEHIMEE
EhBZ ERTET 5.

134, 5o MBBIEEWHEES b2 FU T OFR
BEICco T, B W, AT BHE
- Ko 1% (KREFX REESE)

BEEERIIBEE DM EE L FH% 1T
o EBmbhTws. TOEROHATEHEIT
B L CIE RS2 ZOMERESBILI
B3 BEIEHRGOEROFATEEL M5 EHK
TETEIRFT S » PRV, ERCEEREE
I T I P av VY 7ORERGEERSS 5
E3T5HDTH5.

FIRFABS » MBEERIFI t=2 v FU 7 (BMY)
X707 3 v (BSA), GTP & 5\ ATP+Car-
nitine AEIZ X b T4 FERFEER L. fFS
F2 v P Y7 (LML) i BMt 2% & LMt
DIFRFHIREG AL Lic. BRLQ T Li3bRENR TS

i& (FFA) ofd5»% 2 bh 5 @ T, W. Bartley
S HEI LAy, Mt o FFA & adenine
nucleotides B %l L 7=. MEick L, BSA
T 6 ~ 1 pg/mgepratein, GTP T 4.2, ATP+Car.
4.8 Mt Py FFA 34 L7-. [ATP)/{ADP] 1%
4m g T 0.25 53 BSA T 0.70, ATP+Car. T 0.79
i H L7-. Mt FFA & L IR F5%= (R.C.R)
OB 2 Sivic. BSA REFIRE O (HE
£+ FFA BAOBOMIC bAEEM 2 bz, BSA
© Mt 253 5 1E RV FFA OFRE LS MbOE R %
FT5. ‘ ‘
FROBEPSSEIBEET S v b BMt ZHED
ST 5 Mt SR O —ER FFA 1T X b JER T
H 5, BLMBEBRLRILEE T O FFA O
iz X 9 Mt 4 [ATP)/[ADP] 7 E5 LR IRETEE
2RIETD. '

135. K* Ic & 2BBIEHEEORHIE/LICD
T R 5, Bobkkesk (REEEK, 4H)
1BENg B5 # & % incubate T 5 V¥ LMIC
lipolytic hormone %Ny % &IRMEEDBIHE &
BRERBEOEMALOhE T Lk Joel 5t X -
TG IR TW5. bhvbhlid hormone DILH
Y VY ARNO K BEL e 5 L Joel &
LB ERRESMINT 2 RE 2. E
K* jefir 30 mM Tid resting level Oy 215,
100 mM Tix 34fFotemai x iz, Zhbd KF
X BIRRORESRIX Nat % choline*, Li* T
B LTLEMRCRER L, MMlE EDTA Tt
Ca LI ARRBOLN L I o 7. LT AHH Ca
5 mM DIFINC X - TR O EHEAIZIERD b
7. —F5 Ca tEFEfHERTEVbR TW S La
(10 mM), Mn (6 mM) DOFINTIEAER A é h
7o . .

% /- reserpine (5 mg/kg) MO, propranolol
(0.33, 3.3, 33 pM/ml) DFRHNTIE25~28% O
BRERDLNZ. b3V F Y7 OBEFEEREE
R & VWb T\ pentobarbital (10 mM) D
Tl resting level % THH|XH, Ouabain,
¥ XU procaine OFEMFITIHAILEELZZDS
ZEBTERD -T2

DiEoER LY K 12 X 5B RIERE O
Na* O D i choline®, Li* icBH# LT HHED b
h, Ca (KFHERTIDOEE X BN, Propra-
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nolol X reserpine O#iF 8, Krink % 13&@(@
TR KY [T 501 X B Mk R s i

JHi& b catecholamin @ 2 YW H & Vimﬁnu
Lpd7z < 1L®n‘”§’(3‘o 5 LTINS,

136, 5y MFI FaYFY 75t T 3 nor
epinephrine, epinephrine, serotonin O{Ef.
wOFICF B W, BIHE— RS MK
WK, KAL)

B OXGBILIc R T 5 ERIOART I v
VERBF 2B E T 570, T3 bav Y7
&> monoamine oxidase ##jE L TEHIEMAES
y MFS Fa v R T ORI 54ET
$VOBBERERT L. S5IERT S v
%R+ 5 reserpine ME DS » FFI b =
v ¥ Y 7 OIFRFIEE (R. C. R) & 3 &~ fmlkapy i
Tk LETEELERL.

1. 3 b2V Y7 1075~10M norepine-
phrine, epinephrine PYER S & A EET
BB A - 2. Serotonin %{’Fﬁﬁé&i—%iﬂA
state 4 MER ORI 5> R.C. R @ﬁ—F#

bhte.

2. Iproniazid (150 mg/kg L P.) MBI L b
monoamine oxidase EM:AITIFTEL NG L 7=
AW ThO7 $ vd R.CR EAERE
757> 5 2. Serotonin @ state 4 IR D{EEVER
¥ monoamine oxidase DHEHIZ L HDDTH -
7. o

3. Reserpine (bmg/kg LV.) Wi L 725 »
FFEFI b2 R 70 RCR MK TER LK.
UL adrenergic bloeker DRTAFEICL D £ D
ﬁ?H:] Vg Lre.

IThg#i s ic V) % norepinephrine, epine-
phrine OS540 X b FIYE R OB LR
L& 723 serotonin THLIE & 2> TR - 7.

UJ:(D%,',F\ %> B norepinephrine, epinephrine

PRI Z A LT S b 2y B Y 7 OISR I

LT 4)@ Exbhd.

137, HHEE 1 A OFFSk#i{E (Tm) HERE
FOSEMICDNT. AR~ CRHEARE
W, 5 — R A )

T = JoULE F — VB S L ER L TY
LZE YL v, BSP & Tm O EHIE

ZEIT 199

SRR R T 5 b DA b, 3w~ A (BC)
LEMRE A 2 X 50T D BSP, ICG
D Tm iy 2ELE B+ lE L.

T4 AZ=FMET v bRV T Z— VHET Tk
BSP @ Tm i3 BC(20 mg/100 g {A%) & 5ic X
5> T U 2> 5 72, (WHHB4ES 0.1540.02 mg/
100 g, BC 0.15::0.01, % n=36). zh it K L,"
ICG ®» Tm %, %I 18.81+3.44 n=10, BC 23.62
+2.88 n=9 #mol/100 g (P<0.05). F7:bt BC
2 X 5FIAIE BSP @ Tm 1x#inx w4 ICG @
Tm ZEMIE3 LW ERT, B sEMBE
DAL BSP Tm % LH Xan o &5
B Ein o, BERxxi, BC BEHEBED
Tm 2 FRIVDZEEHMELTE Y ZRSDOH
TOERIL, BEREA 40 TmHEET3, &
DTHEHMEPOEHRTH Y —BITEL 2RI LER
LTwd., S5 BCHMIKEE L, WEMEHE
DOERMEEIEM L Tk b, ERPLOEHTHS
BSP Tm DHEMHEEMEKFFMEE S L. 2 hix
BCiz & %MEHEeEHEE NS, PEHEE O MR
[ R 2 EC B L LR T h 2R %
RELXS.

138, Sy MoHlTBTI0—LOFEHIE (45
[CREAFAFIIE & DEBRICDUNT). ABE— (KX
I ASEDE, 5B —BRER 4 1R)

W AR=FRMET v PIZDOWTR VT X — LK
BT, (FGR 37~38C) ¢, Far—a (BC) @
RN R M L. BC 20mg/100 g 155 2 B
M#go<y=b~L27 )75 VAR BHE (n=
19, mean+-SD) 6.95:-0.87 (¢1/min/100 g) ixxf L
11.134-1.33 (n=20) * ZHichimlL 7 = & ——A%U
D AER 23 U272, Bz BC {%4.444050>
560751, 10574 6 Bl HERIE TR - C,
R & AR L 2 iR 5 &, Wit L

iR THI60%, ﬁ“ﬁl‘u@ﬂ#?”«f*ﬁfﬁ 1007 DN

BRD SN, T OBEEIHEEGHER (X gmal/
min/100 g) & JHY h/w;» (Y p1/min/100 g) & DfH
i ht BB T, Y=11.2X+5.37 (n=41, r=
0.86) DAY & b, MRHEEOHHHR L 5
THED, WO T2 EB8\ENTH . Lk
L BC #iCix Y=0.4X+411.37 (n=42, r=0.04)
Ly, IBHEEOHEM I X 3 EHEMKERT 04
BB N T W WL D XS It B % F2. DF
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v, BC Motz Iy FEE KT, MK 4
REVWSSIEPSTHLEL S T L 0wThdr—
HoFETIRFEHLELS, WER, Mnllrd
BONIRFFR, ék%kk%&ﬁ%ﬁ®WMt
WA HEE Lndiudx s, BC FlHERL
mcwiﬁt%%ﬁ%khrw%ﬁmﬁ%%ﬁm
EHHFRENZD

139, A MRERZNVAGCRICETDHE
ICoWT SRBMERICKIT 2 RERE). K2
¥, KEBGTF FWEH, BH KB Gk
R, {RERHE)

BB (VASE) X3V he Y —DHN
CHEFAETES. TOFRZOORBEZROK
15 cell ZoxEAL, —oDEHHD cell O
K@ik 1 molfsw, BisEsmlcx X 3 Off
14 (1 §)91 0.15 g) F5 0.56 g 2 Ay, Krebs-
Ringer &k 7 L, BIKEKIZT I /BRI
# Ah, HOXBE cell DEXEICITERAD
FrEFECICL, BIKECEEEE &R VER
e Dz % A, 37T°CTH 2 BRI OBF R, = -
AIXBEICH D SDOERRML, W cell H3305HiT4:
FREBLAME L. IO LEkBER L
— AR A THITo7. RIS ELEEZDOEHD
BEY, 73 /EHRAMIE 912mg%, Sa—
A1z 180mg% Bk STl

73 ERRITIE 47.34+4.4 (4), (mean+SE) (4
B, FLz—ATE204+136) 3V pey —
DEDFAENSH D, P<LO.00L THEDIEND - 2.

FI30A TN ICE D T ERAT I /R
13116 mg, /L=~ R#&EiX182mg Th7.
wRic X AEmT L bR T /8 1mg @ SDA
DEIFZZTALNRAEDI/I0OLTFTH 5.
DZriE SDA 31 LUIFBTHRZ 22 L&
L, 7 SDA [Z137 3/ EREIRE I VITE
BLTWBESITHAD

140, I AFAFILENREZ—V7 I/ BEAR
55 v Mol 2FEAH. FIUEE (KK
ik, AiEEL REAH)

KEALVAL (0% VL) KRFDH2AF¥E
IO ABEOHIET 3 7 BBRLKICE S o /ol
7 3 BREARR L ER 8 — v DT 1 BiRG
fARtE & 4 MM E - T 5 L5 v F OfUHE

ZEiT

e IEH (20% 5 € A4 v EIRD) ONE & IERRGY
Uiz, —RRCIEEE Vg2 5 Vel
MEHERT 5, SUOEAZEETIEI2AF,
T A, R — v ONEICSED D O ERFITIE
DREEBNR VB ULS Lrolz. —HMiE TGk
X' NEFA 1% & [ UHERF D b 0 Ehid
LTwic. &2 TP b 08 OB R OiE I
T M L7245, pyruvate kinase ifitkizvih
Do F— CHEHTERRIS 13 X0 280 1
TN BEmAH b7, glucose-6-pDH X
WTRD K~V THIEE LFAA EE DL WD
BBEVIESZ - TEESMET LT, Zhit
L malic enzyme TiIWTFhod 3%~ CHIE
HOBARCHRTEDE®P» WS L5 L A LF
L, LabElE 24, 2 A¥DIFCEDDDIF
Ex DL ABIERE LWER SR Sz, ATP
citrate lyase /&M 1@ EH Th iR LT
WhH I RNRE—~VOEERBRWTHDRZ—D
EEEHE A SN, ¥/ glycerol-1-phosphate
dehydrogenase jE#EE 1 ~ 2 BRI TWTFhoD <&
— Y ThhTrTEmLTWwi, 3, 4:EA[T
VT84 —VHEFRHEIRD Eo T, X
51z fatty acid synthesizing enzyme Tlt4H|
EHEZE CTWTRDAZ — VT T OiEMRE
EHDOLGE LD .

M1, JL2FO0-L4EEEE & UHERICE L IE
TEAEBAR NV E 2 OMERA. pRakE (oA,
M, TR )

EAF{LRALEYDT F % K — L (17-8-hy-
droxy-17 a-methyl-5 e-andrastano (2, 3-c) Fura-
zan) O 2 VAT r — LIl LS 570qT
7z, In vitro Dz L AT w —/LO)':E/—\EJZ{'&;%

XD fRE-1-1C B D & H Z AL
A, ANm VEE-2-MC B0 LD T L TEE
H, Fio - kAR ANm VEERD S-FriKk Rk
Ao3m UEEAOBRE (LA Xz, In vivo T
MO, RIS E Y —T
&<,%D&5THEM?6&%méU,&%&
HTRERAVWY, ThLOFDORESH— T
BEHGBZ SN, I VAT r— LB R
ORI MHE, P2 vAT v — L OWnEHH
L, 532 vr7ie—L-4-1CithkT 5
FEADBAT 17— )L-1C, ¥k XOHBIEHEE-4C O
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PR L, »oBAD 2 TR A X 7 — /LD
WA Uic, Mt 2 v AT v —L-HC D4
R, EPHTIE 2 VAT R —/LOWINITIZZE
oSl x e ot DT & B3O
WIHE 2 VAT R — A DFA~OBEIRREL, I
TORARE~DRILEREL, E~OMHHTEES: X
CAF v =L OPMDRINC X B RN AT 7 —/L
DEFSMHC L B EE~Bh, HavAFe -
AHKOEINE 2 WINT, O T</twve
# 2 5.

142, LERERE & LDs, Vo.maxds & VK FRE
FER R, =B B (BTG

HxOEWMOFHIT LELIEEMO0BEIER
(LDso) TiR&h, —fRICHEEY DO mg i, T
b LDs(mg/kg) THRbIATWS., 25T
FIBARME L SEE W)X 0 UAKEmE
(S) LHELBEKRIC b 5. HED W, EhosEk
2B S Y Y D LDso, LDso (mg/cm?), % 5\
T L% HREHE(s=S/W) Y Y 0 LDso, LDso(mg/s),
TRPLTERRINL, Z0OEZHEHABER
W& (Vomax) 35 X OVNBEAEISH LY. 7t
B, YR, T b, vHFEIOe +il 351 4l
DEF]S & EBW & DM S=10.40 W7 73
5IESBEVWHERAEDT, ZORITX » TW
BSHEN X, Fio s=S/W ko 5 v/,
1) =w A, Sob, "HEFRXOA X G &K
BIFLERTF R AL KR 7] @ bucolome, amino-
pyrine, phenylbutazone & oxyphenbutazone 7i
50N B SFAKMERT Y Alprenolol hydrochloride
7R E D LDso(mg/s) & s & DOMICIEMRIEAAD
SO RIT S 5. WwE LDs I 244K
Ji8 (LDso (mg/kg)x W (kg)) % T.D. T b ¥
L, log T.D.=k;log S—kologW, (ki and ks :
const.) 72 BRRAKD 0. 2) TDBXSHE
[l =L 2 2 — gikIC X BEHEAES (KE)
%% Vosmax ICHHT 5 &, s ¥ D Vogmax
(ml/s/min) & s & DN E EMRBIRIZH -
T, log Vosmax (ml/min)=Fk; log S—k; log W, (s,
ks : consant) 23K D 37>, 3) —ARIC LDse(mg/s)
=Ask, (A, k:const.) THHH, %L O¥EPHTE
1% kNI FRE O A —3.862, & K i%
HBogeiw —3517 Thot. HHHEREDE T
B s R% T.D. c&pT &, T.D.=0.00123

bW-93, (b : const.)+(i. v.) 35 L8 T.D.=0.00275
bWo838 (b : const.)--«(p.0.) Tdh 5. {k&E 60kg D
IEADEREZ 1 & U TR NS &2 5
L7&Z 5 Young O, Crawford o=, Clark
DR % X O Augsberger DR 53k 7B D [
WALL, Lab/ S ORI/ NEEAR & IEH
L H o T,

143, REMMABIEEICKTS B 1-carnosine D {2
EFER. KB TIES, NE R, BT X,
BE Y, KREEFEY (AKX, o, 43 RFH
K, HHE*)

1-Carnosine (8 Alanyl 1-histidine) & repair i
Wt BRI T A=Y VEMEE X D 20
mg/kgi.p. Th 5. TORITT » FEGHICE
Fh % l-carnosine D 1/35 24+ 5. 1-Ca-
rnosine OFLFEIERIEIBHHEBEIY CIXIERT
%% cortisone L HFAHIXSG L VIIET 5. AH
{zxf LT cortisone ¢ antidefeusive D{Ef% 1-
carnosine PFA¥51C X v defensive Wi+ 51E -
FA3d %. Cortisone 343k antidefensive iZ{f)
< P8, APEAYIZIE 1-carnosine & ¥ cofactor
DIFEIT X b defensive W< b D LIEHLE T
T#iHE¥ 5. Homocarnosine anserine, ophidine
3 R MEDHIL D B A3 homocarnosine (3 i
B /BTEL, ophidine 13EEIE, MAMEHICE ETh
53 5. Anserine }% l-carnosine Dy 1/2
BT T 5. &7 i3 1-carnosine 234
Hk{E{8 % &) 5 chemical mediator & # % 5.

144, > o045 7(C20T. Fh bR (e
Ui o m = —, FERRIE)

yvrwy sy GEBEARINER) ¥, k#E
KA F AR (FID) g AR v b ORI
ISR LERTH 5. BB LREO S W RES
e BB T, R R RN - SRS h
o AR v b EREZEREICRL - i TE S Z
ORHEERIM TR Y a AR E
S AR —CBMSh, B THEEShAD
DTH 5.

TnisHeE o /i a i & g, 0.1~0.2ml oy
% BT Folech ok ki CalgBEE Mo L <
HIH L, BRI L7z = T 50~100 1 @ Folch
WTHIRL, Thie<xfsrd ) voT el §F
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DARyTF 4 VT EL, AR T 1 VIO ST
BT I0AN ChL A=y P LIZEET
7 5 AR T20~25 55 BT 5. IRDHIEZEE—
BOEEBREBCECCHRIEX v ([BED7 5
25T B IE n-~F Y V0K L=—F 110
BERAWS5).

[f] =3R4 v 7L iz o n» T oMLl & ke,

1. E#) - B5

145, BEHOREHERRICELZTHE. HLE
X, NEE, BBED SEX B #£—4%
)

F v FTAES0EH XY 1A 1A REO0RR
LiFiE®) (Fvw F3/, 1km/hr) 28%H, 7
tety (Img/kg), 7r75 /7 e~/ (8mg/
kg) ¥ XUCHERABENEH OB E XE
TEE LY Lin 50N ETHENMREROELSD
B2 D7 EMit521054C 8 BHABIECE I
E, 7 FrEVTIIR&EHE Tr75/w—-0LT
IIRGEER & D, MHEEED205(E (HRo, Hif
HREZBORELWE) &oEEThThils
AR OZE (HRp), Zetd & o %2 % (HRs) &
L, BIZERRHR5%5E (PT) 1X HRp/HRo, %5 & #f
#X5%2%E (HRs) 1z HRs/HRo TERL7=. #IE,
BT L LIEE OB THMEI LN T 523,
FEEPSORFIN 2 T (R B EiIRIR L RD SN T,
OBEE B DY SRR X 2 2 o o i
PT OB TFORIA, STOFWLIT, T L TH&
7 PT QHESAZIAR L 7. 40m5E# i< ST o
EHIR AR £ 705 WSRO 15, 45 T
ST DWEPTORIE, S0 TlE ST DEHL I
a2 LR WESEO TR LA bbb
YNNI BEERTA, %k ST L&, Ayl
W21 PT B4k ST [miE, #Extivia PT E5, %I
TR, A PT LR OK®BR7-&
52 EAHEN S s, W T30 B DLl
THY 7 v IEEROFEN  BitE, TRV
7V VIIEFEROWK b O T 28R L, EHT
BUEREBDL., Zhb2s, BEOETIREDK
5 [ AR BRI & O E T LT
LT EAHEN SR D,

146, EHEF L OBREMMEESOEL. /NI

E DM TR 5 L £ 5 BUT Ch D, i
Bz < T, RINET Lo b RLCHEE D X v
KBRS BNS. :
PRbHRBEEE TEbick b, ¥4, v
b, U AR EOMEKLHEBICOWCIRED s T
ABFCAWT WSS, [REIAS X 2 180T
DSBS HF LIS O FUFR B 20 D A,

- 55 (145—159)

e, EEET, MEEH, WHOE (W
K, FEEZF) ' ‘
LHOALBOEEHOY 4 R4~F F »
W, FEARNEGER D B VIE b Ly F IAEEE)
ZOALLARL, LEEMOERCEDONDS
ZbxiEsk L. EBEFROKR, AREZ» b
OEMMER I EAMBCLLAEEC ML
B, ORI TS L BRI R 5 0N E
MBS B EBR B <A Tk L, B
EFORBERE L.
FrAEBARIC X D EMOE I —RCBEL,
PRASEE OB A LIE LIZPERmla s S I mic
iR, FHAEHEICEEL T2y SnERE
WRTHZEMNTER. ZOBE, AEMmIAsEC
L LIZEFEER L organelles OBEFK
BN 5L, organelles BFRAE R D B T
T LT R T 5 ETFEEOH W &3R5
i NI O IT B FRIE ORI Tf T
DLRHE5TH5D. '
MG E OPIRDEAL,  NILHIED june
tion DA, fenestration /i & %5 U C % 44k
MOREIMA B, NIEHIRREC lateral sprout-
ing Wik, pericyte X ONHE 2 &1 % fibro-
blast DiEM:A{LAE® Hiv5. KriC fibroblast ik
FLUWiEM(LE2 R L, B T collagen, elastin
fiber 7 EOWKiz%l 35 biochemical Vi FLAZ%
BRI 2MERD & 5 R, Zivs o collagen,
elastin fiber 5 &iC X b HE NI D HEUEITRIC
ST BEROERES L Ih, TOERIIISIEA
L fmiaEED lateral sprouting, pericyte @ & ¥
b, rfbie Sk b BRI & ok T X,
MAEHAEORBLLELLDOEEZBND,

141, HEEZCETIEH M-V S OPED
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et ZILFHAHS, TR (RHERL 4
FE LIS FOEH ICRT D BIE G HE
TOSEIRIEER, ML i 721 L10~20i8 T4
7% training Z)REZFD S B LM|E L. KT
Lo RMichc 5 training ISHAEZO
EHERBICE O X 5 LBREFATLLEREL
7o WREFITIEI0~39F DEED T 4 AR B,
treadmill SEZ AR & L. AREEIL speed %
VOumax @ 2/3, 1A 3, WAI205, ML A

1EES |5, #Ri% 24EE L.

. Training 1T & 372 5 RHFEOIBOET, 7
MERE D FF & X8 cholesterol DR T
T OHBBEVIREER TR L 100 58I\ 5 % Z OfF
BICEL B LT AIEh»7z. Lo L hematocrit
V35082 0 & > 5 ERAZRII T, FlollE
fzfoid training 85E %2R T.UREZEBEOLEINE
{8 0> 70 23 B O IR EE O BE hn oD i ) 2 52 7.
< EBATC 7o v T DS training FIAR
10~20, C.LHEP R E O ZE L, HEAER, O
intake 7 FicEbh 72 4%, T O 100 HizE
5 HAFEREINI S BN 5 7. /i treadmill
£ all-out [H[if]7> & A7z performance (27D
ZALERD I o Toe LA L OTESR R 5, HAR
T IV TI0~200B1T 3 & vz FHIA IR B A
BRI, RO RINIC 7 6 Mk D
training I X - C H /BN LD & L 7%
5T &I oA, HBCRCIET DT NN S
WEORBND T EMHER IR,

148. Prolonged exercise FFD{EIRFEE (2).
TG i ZWFHKES (KNE, 4H8)

FFARE N DIFRA & Tz HIR 3 2R F % BF 5 5>
T A7 0RMERBATRECL, EPEL RO
BRESZ RS, ThbbLI05OEHMTEHS.
WRREZLF 58 DFEF4 4T, HELA%E
GATVD., ERITHSFE T, FRTESRIE
WIER L7z

ZOFER TR Rtk XSEBR ¥ = OBk
SRR T 5 &, B TR RIERE SR
BHEL T T 5 Dicst L, FESE#E T iz
15%DWINTH -72. ZOXSIEHBYrOY
HIEBTHMBRERESEMT 22 &, oo
TERREIC A IR BRHELL L2 R 2 L o)
£T 5 LIREHE CRERHOEBREOI DD

ORI I & b7 5 BE BRI X 58
KTV EHER L. v :
—FEER RS ARBIAE %5 5205 % Tk
R, JEESE L DF—EmEZRL, Thg
& TIRREHEE L ~LDIT 2R T 50t LT
HEIETRHE KB EOER R L., 2O
X 5 I ATIBIIAE20 3 DA i 4 U % 8l & Ik
S 2R3 submaximal A MSEBIEHT I
THBDOLNARIST, EBR Y v OFKGEH D
BETIHBREIEHIFUTO v~ 2 L S
BT EREPLEXSE, 1EL OB
BT 2 Y5A, ARBAA1E209 DI D A R RIS
DEFEACH L TR X SIS TE 50T
D DRI T\ & X e

149, R ERBMEE OFMRIEERE. /M
P, REBO, HEME GUTEEKR A~
Y E, )

1. BW : BeEicb i b @i B TE s 2 17
5 TWBH50~T0F A B FOHEREEERELZ A
B L, HPEEH OEMEDOITRIEIIEIE
B IETEMNEE 2T 5.

2. Jiths b v = v THES0~T0N 014
(51~B8 : 44, 61~674 : T4, T2~TT:F : 3
£) THY, A5 A, 10 10km 2607550
AATT D% 2 LA L L T E B TH .
SRR E I O ET) 2 1570 5 TWIR\»W37~61
OUHT & %. VOpmax, HRmax 13 2 /M icHi
WTH0QM D Py FIAEkcky, 72
Qmax 3 COp TEIFMIL 12 & 0 HIE LI LR
B (HV) Rebear kP& oo Xfdiric X 2
Rohrer-Kahlstorf #:ic X 0 548 L 7-.

3. & : 1) VOmmax/kg i b v—=v 7/
D50~T0F ¢4y 50 ml/kgemin %R/ L, [FEFRN
B D 35 ml/kgemin T4 LAOBE W ETDH 5.
X 5704 LI LT 40~45ml kgemin #7RL, X
IBFED40~E0F AT L T W 5. 2) HV/kg
v VOpmax/kg & DRIC b L —= v /T CHED
HHBE (r=0.53) %R L& 44 13~1Tml/kg ©
ficd b BEOMEICHEL20~30% K EWETH
%. 3) Ozpulsemax i¥ b L — = v /B TRES
#t 14~16 ml/#1 TxHEEE I L30% & L. Qmax
v —=v/ETEESEIN18Y/S TH D,
SVmax 13 90~110ml DHIFICH - 72, 4) L
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% ECG TlX b L — = v 7Bz QRS MR OHIK,
KER OB R Z R THAAA LR, 5) VY
—= V7 EREROETES %, HRmax D90~
959, VO:max OT0~T5% D THI60 5 H{T7x
S TWBZ Edbhofr. ZOEEDOKEHE
BEROEEREZILLLTVWE30LEXSh
5.

150. 5> =voshoERPIEICET 3 —EE.
=R (EFEEEA, EBAEE)

— BB EESNEVEEI LR TV ALE
SR Tl 525, SO LRI - T B
HBL7-BRH 3 ~5km OFEHGHOEIEHIC,
LEEEBE»SHEIND XS Tk 122
L4 FRBEDS A TOREIRMEERII1L]]
B E LF10~12f L, 3, 4 J1icizkE
DTHTH 5.

EATE D 3D HEOEAMIEAMT WAz X
D4 RERABRIN DR EFE & ORIRIT
TV, ELERRWE S REFAO LB ENRE
RATLRMOE S ChH D, FI-WiK OIERKE
MDD 720, A3 XU 4 DDRATEOHEH
BATRELID, KEED-IF v ARG IR -
TV, KGN EN KL B o TR &
ITEREL:

SESRERIZ X Dl FFA o RIINE AR DR ST
BIOmMBT X v UL kb HMERTH, S5
Dwmf.%®WM&ﬁ*MLLML$ LR AL
LNDH XD THD. LRFIZ X BIREOAM, R
pH OTFF4 1AM L% 67kﬁﬁmb wihiz
H X T OFENRZ FHELH L OB S 2 5 RN
BT LRI L ERD. RELEDF V=V
HRAFEDHF L IHE OTRENRFE LS 2 FRHINIT
—FHLTWwWAZ LiIZEA L.

FHROFELVIETHRLIFEHRERO—-2LEx
595, WROFHAOHEHNMETHEELED
ZEITHEENRLETHS.

151, EHhOFBGOMBHERE. T AMA,
AAFE EREKX KF, E8LH)

MR E BN A2 B ARE N I EOBRERE T
PpERBIDE, EEEEEE %w%(ﬁﬁﬁ)
E—AL0E GREME) wHERE=LTA—X
— T 300, 600 3 X OF 900kgm/min 3EFENTL 3

&)

ExlEoEE % 2 [ (AR LU 2% COz iRAERN
A) fimb, K8, BRENE, "FRHOR
FHBER R X OHREEETR AIE L e, IifsiER
PULEBEEOBMIC E bl > TREL KD,
B E L IEBEE L ORIHEIAV R ERR SR
D ote. BEIHOBSEEOWROBREMIT, KLV
HREBRCIAE 115720 3.6ml k1 O WG
BRpic44dml Th -7, —F, FEBEEHEOLNIT
FhFEh47ml 5 X 0°55ml Thh, HHRER
DEIFEHNCEE TS » 7. WRFGOBRIEE
ER I CLBEERECHT 2 £ OF&E, 900
kgm/min OFEENERFCEH LW TThTh
340 ml/min 3 XN 17% TH - 7=DiTkH LTI
EETRFhFh 500 ml/min 35 & 023% ThH
D, BHREFI I CORR ORI T BE RS X
Y& flibh, BHOFHEIMET TS &HED
sShiz.

ZDZ END, JEHEEOLETEAYERE T 3H
BECHBE L OERGOBRERRICIDAEL
EHXh3L0LBbhs.

152. HHTTOT RN E—RH. FESZW,
MER (PR, &5, KF)

FIVERERE, sk T OBERE [t 18 3 8 (15 AIR)G
ik BERE W5 3 ZONEBIIINER) ORKERED
B, HERTO—ASBEZOREZRICHFHEIAGE
xR EL, B =R ¥F—2RET LIV
BT, W47 22 X p11A13NE T
T, ST SRR & Rk LT, T
iMLuﬁﬁﬁmZ%ﬁEL&i%Wwvmw,m
Eads sk v 2 Mz o b oX LTl
HEYZERIBLIVELXOAR~TTH 5.
PITIRIRAE T 20E, SFEIEH 200m DU, REEX tan
0=0.68 FEgf 12.6 m D41 % L T4 tan 6 =0.09
PR 66.7Tm TdH 5. MEERIHFRAGETH
(19~447F) L f4# 34 (23~28F) ¢, HRL:
B lofstland BB & MAZEM L TH 5. HIERIE
W RANE H A% (R BT KK),
HRIEHE S 2 A — & — 3BA (RJIBERT) X
CHEMTH 5.

R oM IRE LD B,

1. BfTEck T %5 RAR 1, BEEEZD
haiEsE (EH) X AEV.

2. BITHORBEE, FHEEGE DS HIER,
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MERDBAEN S DR VD, HLE LD BB,
Friz, 8 IHELL EDIRGEITE Ly,

153, ILREWICLBDASEICDNT, WkiH
A, NN BEBTF (BIEHX KEFER)

Field test & U C—f%icik BIRE %2 REIZT 5
TEDOEPFRBEOBISZT AL BES h T
WHA, IERARNCT B LIS D SEER
ABFERHRELT, 1) 1L EERIARO TR &
IEEHROLHEE DR, 2) Pry FiagE
& 20 mmHg fnjE & OBk, 3) FOEMIFRE
Rtk B & OBAfRIz D W Tk L.

1S BRI o WL AR A5 1 B O i s B
BT LG IR T v % 55, FOBOLIHES)
Z, A. WEHKTH, B. IEGHETHE, C. BA
X D IFEA~DOBITHIAE, D. IR X b BE~D
BATbHIATE D 4 B b B Z B/ L2 i o v
T AT ha IR Ls, DS A LD
AELLL, LAMRE QTR O A5 .

7 —HeA & iz D v T 150 m/ 4y D EET 1 451
Dby FIAERTR > &%, 20mmHg HpiTt
HERZRR >l SOLKIEEEN <& D2,
EBRI P LY B LG 20 mmHg Aol H
T L7e & EOLIEA LUK L <03, m
Rl b IIRR DA [k 3 b & T o b v
YV LR ROMI AT, SEEFO RO
CURHROIE LN B, 147180 A5 »
D F DY R H O RH LTI OIF A %I
Tdh - 7.

154, BENFCHDOADITEMMBE FREKICD
WT. IR, F#E B, 4RERT, §HiAK
E (BEEKX, )

T AEE 012547778, 5000 m SERF O ik {E
ZiflE L, 200mg/dl DLz diET 5 E554920%
CHETDHZ LR o7z, COBRW Mo —
QA LR O WTHET 5. 2 OB&E Ml
HIBEE <1, kR < % > mA3LEE 100
mg/dl ¥ % 5EITRD NI DS, Tahiciiicsk
HEL, MAPFLEEED 70mg/dl IFOETH M
PEMEVE 200mg/dl 2z 5E 2580, Zhb T
A VRY YDBHNBIEL, REOHE LD,
BRECBRESHESN. TEBBLALA
1V RY vOSLFEENT, 1% T LATE

R M 2 72DT, b itEes i % 5
Licd Z ABERAI W UHERBN Th o7z, Tk
bb, NEEHEOEWEAR CHMEDOL b
iE, 1) AR ICX 5% (I FLEEME 70 mg/
dl BlLk) oFLbT, 2) BR#EEFOSEPIhS
HOHDHT LB DI., Fi2, 3) »OTCOREIE
BERF T d » oW TVl P ILEEE A 90mg /dl
BECGELTOHEONI S R A — XL, #H72
LWWIED LR EZRD -7z, mR20FHoF
EREO—BYOE MmAE (200 mg/dl Ll 1) H B &=
¥, 5.6% CHEEEON 1/4 103 E 5k -7z

155, EBRFICHTDS AV~ ABRDEEIC
DT S 5, BaskiRS, RTINS, S
Fl, EHKF (ERTIEK, R

TR RIEIX 5 1 v vV — AER RLRSELL
L, 24V YV~ ARROUWEZHEL, T/
W7 F F— o 23 e otz tEL, S(4v Y
— ATk SHEURIR R T 5 E v b h T
5. bbb IXBGEEINNT 351 5 (KEERIREE &
lactic acidosis Iz X WL, M3 4 vV — AfkE
OIGVEARINNT L s TR i T4 5 FH I i
W FRTH=E L 2R — 2 — 12 X DD Tl LV iET)
Az, Mg, B-Znas X~ -4
T A=, B-FNrr=F—, R,
Mm% pH, PO,, Pcos, O, HI &, O, AR E %
WA & T ARRD THEIRE OB U VWEREH, 3
PHCMEEZ 1Y Y — NGO RINT 5 2 & 23589
vz,

156. FFEMRIE < ¥ X2 3T B pyruvate kinase
EEORE). b BB BAWTE BT E (R
HLE A, 8= kH)
EEMEERIE~ v R OEIREITIERS &
ArrT 4 —FEREDLTWAEESD, bbb
FKHREFTALLELTELDMRICHEX A T W 5
23, EBREINCRIED & BRI 3 2 EEH 5
Wi b V- = VBT OEBREGE, K1, FHss
WhEx R ERETT 20D F o BIFRERT
FILTHS. TOBMC—EDERZRFAR L
B G, REROETICIT R 5 B EL2 52 5
MWTIiEFOPK, «-HBD, 2 BEED7E LT %
L LTHRE L. WEEER VTR ETHS
AT RT 4 —EQMFERTHERBOETC > T
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EEERET2EPMORTNWER, 7 ADHE
b FRBARET SRS bhis, X5 ERE
o, BCEHREEGROBRRESETHEL
DEVESD, MEHOEEEMIEL LTER
HrLOWHICE5d O Td SEIHALHITS
5. 18R 72 & Ot i 2 B OEEES AR O
£, F¥~v AREE{E0 s U THERE~
v A TRTRERIICE L < B HEmT 5E5¥ -
7o, —HEBATTHIM P OZELE EHMCER T
% &MY B AT OB TR T 2R TR
FErEMSBDLNE. Tibb, BECEEER
BHEEROELE D S5TA, HETHI T
V=V 7 ORI X D IEROETE D HREN
ZAESTRETHEEELTHELTNS. ERER
~F u i@tk (dy/t) ICEBAT &7 5 L miF PK
FEUNZE L LR T2E» D, BERHORERNE
»5\ix PK BEEOMIERERCE L T dy EE
F@ dosage effect BFET HEIHER S 5.
GEHEE~Y AORPBEETZER XD KL,
REE Y AR I E WIS S R & i il
HEEROEEREMO—FAE2 A LTV IESIELD
hs.

157. M. gastrocnemius OEEEERYISME. BT
H (REA #2EEE RERKS)

W¥ Tz, M. tibialis ant. 33 X % M. soleus
DEEHERER SV TR L TE L, 4EI,
BEEABEABFICOVWT, HMEEHET - 2RO
R EAL (NMU) ¥ b OiEREA S B ER
#iz X b M. gastrocnemius (Caput laterale) @
BE»LBEL, A1 7 OEHMER, RIELX
CHESEREE%EIE LT, NMU 50 ERERIFES
Bt BT, 5 v + M. gastrocnemius ©
TR, PRIGHEES XUBHEED S oL
7 & iR 1 A b O TR & M
B, RO XS ik#E Xk,

1. Ao 7 ORI L IRIE & OfRE 7R
v b TBE, XOHFHOEFLIR=2D.8~
2% 54, FHbiE tonic NMU, kinetic NMU
¥ X medium NMU T & 3 LEBbh 5.

2. EHEFEFEIEEL D LI, A1 7 FERE
%%+ 5 &, tonic NMU TiI, Fkeis
2 R4 H» £, kinetic NMU Tl3RE<L, £L<T
medium NMU i3, £hSOFMMELZ R L

7z,

3. 5o } M. gastrocnemius DfGfHED S HA
E, EERCEGHEERE L, REBRCIIFBR
RS WEASS D, ThRIGENEIRER & RE
BC—EORHER LI, Sz, MBI AYED
OTHEMERLL, BN PRERER XU
FREGFAHEDIRIC K& > > 72,

158. IT{kEy7BENBED B & S IRHAE & DR
() EHEEcsT BREEEECoO T, W
W, BEXE HEE—* (FEL EKE
AT . R, REEF)

FEHIENE TR ERHBO DL OEENEZ T
XERI/PXLTWD., BHHEEELEAD
BEPOET Uickeic, TR, TRBIMT, KB
Iz gonjometer #WFEL, Zh bORMIAEDE
By & MR OB NI R RER L 7. BRI &
SR L ST T T B &, SRR
w7, BEAEH R T 5 A AT IC 1 IRBIE 2R
L, EESIHRELLEIHEERZRI TS,
FEHG O EE N RO A S RO E R
L, #*0O%BEXEENZR L. COAFROUE
W0 U % L RAEE N ET 2R H OERD A
b, EHREOEEERZZOEBIEFLTY
5z LBELBRE. TN EhOEBIBEOEY)
ErERRErE- T ey T 58, BREFO
[RRSE 72 Rl & BRI OB MO & %
U, —iBf:OREEB)F T3 RREE OB
KT L T,

159, ¥UH=0HITHE FE=F (X,
H, BiipdE)

1. Procambarus clarki D70, B © By
XKD X 5 FHEEY R/ (Hughes O 7Y
IR BEEAN : 1) BBV T» DB K
EX X BAER E L&, FEHOMIZHIES S
weh oy, i) [ CARET OB EHI OB & 285
wEgl.

2. BOEBD. 2% — v ¥k Tp/Tr (retractor
phase & protractor phase ‘T & 155K
M) HEREld (EHFOME) Tk s.

3. EITEERMOESOEE, HIRThrd
Te/Tr Tk o THES : Te/Tr ZRELTD
LEL BT T 5. EROEX (2cm/sec) Ti



b

Tp/Tr=1/3,
=1/1,

4. FUT=DHEITH»SLD, ZhdoD
ﬁ®ﬁ*ﬁ®ﬁ&Ab&%w5m6§zr v
THhOLFTHEERETE 5.

S. ¥ U H = OEBITOIEEIIRE & st

H T (2.8 cm/sec) Tp/Tx

12. &’

160. Heat adaptation of the monkey, with
special refferences to sweating. OKUDA, N.,
ISOBE, Y., TAKABA, S., WATABE, K., OHARA,
K. and TOKURA, H.* (Nagoya City Univ. Med.
Sch., Dept. of Physiol., Mizuho-ku, Nagoya « Nara
Women's Univ. Nara)

Macaca Mulatta was exposed to heat for two
hours daily in a heat chamber of DB 38°C and
RH 409. The rise in rectal temperature during
the exposures was gradually diminished as the
training days were progressed. Activation of

'sweating was observed in head, chest, back,
forearm, thigh, leg, back of the foot and tail.
The number of the activated sweat glands
observed by Wada-Takagaki method was
increased and reached the maximum after
about 3 weeks exposure ; the numbers per cm?
skin were counted as 70, 47.1, 47.5, 43.1, 2.2,
1.5, 155, 8.3 in the order of the areas men-
tioned above. Continuous recordings of the
sweating made simultaneously in the head and
chest showed synchronized sweating patterns
in the two areas. Sweating was also produced
by an immarsion of both legs in a water bath
of 42°C in a room of 30°C, where skin tem-
peratures were remained low. It was considered
that a central mechanism is involved in the
sweating in Macaca Mulatta which was acti-

vated by a heat training.

161. ZEAEMLBIRCHT DT v ML BHEEE
O, FAEYS, EHEEX, SR, Al
ek, BKE, =)
EMrESRIBFRETICL - T, v FDOIHLER
ISR TET 5 Z LR G L (B

® 207

8 < backward thrust iz X 5.

6. RO ERSE L COBTICEE LB
2T 5. ERE-BEBIN & EE-RIREE O
FBZER 5D proprioceptive inputs 23t AR
PEIEI5|EE&E T,

(160—167)

SIE AL KRE). ZOESBILS v F DRSS
WIERETTEDRF 2o et B ENT, 1CIR
B OBEN G R TTE O BBRA 2 1% HIICiR
FL7.

Pancreozymin (Pz) 2 &#FEA (017w) LT
Rt 5 (025 w/hr) LTh, Fhick - T3 &
RS BN R 1, RERIEN 2 R TR A
Ly, BEMTIXFEREINDO VNI RBETNE
AL7%. Pz X insulin (0.33u.) TH[E#EX
NOBEHILEE RS :, BRE 4 EMTRAE
ko 7zhs, BEARNICIINEEEO VL ETERTL
TWwiz. Pz RIS OB+ amylase & 2 13% %
BRFCETL, 2EMTHRED0% &k,
8B ETHDV~LififF X 7. Protease &
BR¥CERL, 2BEMTI60% CEL, 0%
PRET LABEKRELTEW LTS » .
S EMMR B L OB RS %225 &, BADK
ERY D OREREIDHIRE & ORI ne - 72
#3, amylase &K<, protease & A3ED> - 7o,

DLEDHIRED S, BENGUEIIESREEICX -
T amylase S BT & protease &2 DN
T, 2~4EMEERARRIGERL, ELDI
{LBTRTOV~NWVICRDZ EHHES » & 7k -
7.

162. Analyses of the rabbit body tem-
perature fluctuation caused by cold. BEPPU,
H., UEDA, G., TAKEOKA, M. and TOMITA, K.
(Inst. of Adaptation Med., Shinshu Univ., Matsu-
moto)

Normal rabbits were exposed to the cold air
ranging from 0 to —15°C. The body tempera-
ture was then recorded continuously by ther-
mistors with the noise level of less than 0.01°C,

and the paper speed was 3 cm/min. This rate
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was especially suitable for detecting tempera-
ture fluctuations with periods of several seconds
to a few minutes.

1. Not only in the skin surface but in the
core of the body such as the rectum were
noticed small temperature waves of 0.02 to
0.4°C. The active and resting patterns of such
waves appeared alternately. Immediately after
cold exposure, for example, the inhibitory phase
appeared in most examples of the rectum,
followed by transient active phases.

2. As parameters to represent the chara-
cteristics of the fluctuation, the lengths of the
recorded curve as well as the total of turning
points were measured over definite periods.
The values ranging from 1.1 to 17.2 times of
the base-line were obtained in one example of
the rectal temperature. The latter then varied
from 30 to 100 points/5 min.

3. The most likely cause of fluctuations
was the intermittent violent movements evoked
by cold. Sometimes the amplituds-changes in
shivering induced extremely fine waves in
temperature. Under urethane anesthesia. the
temperature waves seemed to become smoother

due to the inhibition of voluntary movements.
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166. Relaticnship between red cell mass
and energy metabolism to lean body mass
in rats. SHIRAKI, K., HISAOKA, F. and YAMA-
GUEHI, K. (Dpet. of Nutr., Sch. of Med. Tokushima
Univ., Tokushima)

Total circulating red cell mass and standard
metabolic rate were measured in the cold
adapted rats fed various levels of protein in
the diets, and related to the changes in body
composition.

Animals fed low or protein-free diets decre-
ased red cell mass and lean body mass, while
animals adapted to cold (5°C) increased these
masses. The higher ratio red cell mass/lean
body mass was observed in the cold-adapted
rats than in the control ones (25°C) in all pro-

tein levels in the diets. Oxygen consumption
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and red cell mass per unit lean body mass in
control rats (25°C) were decreased in proportion
to the decrease in protein in the ‘diets, while
the levels of oxygen consumption per unit lean
body mass in the cold-adapted rats was con-
stant in all dietary groups. These results
indicate that the animals housed in normal

temperature (25°C) and fed the low or protein-

free diets produce less erythrocytes than could
be ascribed to their loss in lean tissue, and
that when the activity of oxygen-using tissue
was elevated oxygen consumption meets the
demands in lean tissue. Metabolic rate per unit
red cell mass is constant in all temperature
and dietary conditions, On the basis of these
data, we conclude that a decrease in red cell
mass in the rats fed inadequate protein in the
diets is an adaptation of the erythropoietic
system to a decrease in the energy metadolism,
and the ratio red cell mass/lean body mass
becomes low with the decrease in lean body

mass.
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169. Responsiveness of the hypothalamo-
hypophyseal-adrenal system to acetyicho-
line after head X-irradiation. MIENO, M.,
SHIMIZU, T., AMANO, A. and YAMASHITA, K.
(Depe. of Pathophysiology, Atomic Disease Instit.,
Nagasaki Univ. Sch. of Med., Nagasaki)

Under pentobarbital anesthesia, adult male
dogs were irradiated with 200~1,000 R of X-
rays to their heads, and the immedite effect of
head X-irradiation on the hypothalamo pitui-
tary-adrenal axis and the adrenocortical re-
sponse to acetylcholine were investigated.
Exposure of the head to 500~1,000 R of X-rays
was accompanied by a rapid and temporary
stimulation of the adrenal cortex and its effect
lasted for approximately 60~90 minutes. On the
next day after irradiation of 200 or 1,000 R, a
single intravenous injection of acetylcholine
(1mg/kg) increased considerably the secretion
into the adrenal venous blood of 17-OHCS but

D¥shE L, Berry @ zero-gravity T ARG
BEOFEREO—HCERNENT 25X 5K
HmE Xl

4 5 (168—182)

the response was significantly (P<0.01) less
than that in non-irradiated animals. It is thus
suggested that exposure of the head to 500~
1,000R of X-rays can elicit adrenocortical
stimulation during immediate period after
irradiation, and the corticotrophic effect of
acetylcholine can be suppressed largerly by
pretreatment with head X-irradiation of 200 or
1,000 R.
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173. Effects of progesterone upon the
neuronal responsiveness in the mesen-
cephalic reticular formation (MRF) to vaginal
stimulation in estrogen-priming spayed rats.
KUBO, K. and GORSKI, R. A* (Dept. of Physiol.,
Hyogo Coll. of Med., Nishinomiya, Hyogo » Dept.
of Anat. and Brain Research Institute, UCLA,
Calif., USA)

To study further the mechanism of proges-
terone action in facilitating sexual receptivity,
the effects of intravenously injected 2 mg pro-
gesterone upon the responsiveness of single
unit activity (SUA) in the MRF to vaginal
stimulation (VS) were investigated in the
estrogen (2 ug/dayx 3) primed spayed rats.
The MRF-SUA and simultaneously the cortical
EEG were recorded prior to and/or after the
progesterone injection. And VS by glass rod
was examined on each MRF-SUA before or
after the injection. VS could induce a specific
increase or decrease in MRF-SUA correspon-
dingly with EEG sleep response (EEG after-
reaction). And progesterone enhaneed the
neuronal response to VS not only in frequency
but also in quality of response. In estrogen
animals the increase or decrease in SUA cor-

responded exactly to the duration of EEG
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after-reaction. However, after progesterone was
given the specific change was prolonged over
the EEG after-reaction, and appeared recur-
rently independent of EEG changes. These
rhythmic responses to VS may be related with
reflexive gonadotropin secretion after copula-
tion. And progesterone may act to facilitate
the responsiveness of MRF neurones which in
turn play the role of setting the gain of genital
influences effective for inducing gonadotropin

secretion.
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175. The pituitary-testis unit in the in-
fantile animal-particulary on pineal poly-

peptides involed in the modulation of
pituitary gonadotrophin release. YAMA-
SHITA, K., SHIMIZU, T., MIENO, M. and
AMANO, A. (Dept. of Pathophysiology, Atomic
Disease Instit., Nagasaki Univ. Sch. of Med.,
Nagasaki)

In the infantile male dog at about 2 months
of age or more, the pituitary activities of
gonadotrophins and the secretory responsi-
veness of the testis were almost similar to
those in the adult animal but the controlling
system of gonadotrophin release was not so
active as that of the adult phase. Therefore,
to evaluate the active principles of pineal
polypeptides, besides indoleamines, which appear
to modulate the hypothalamic-pituitary-gona-
dal axis in the infantile phase, gel filtration
on Sephadex G-25 of an acetic acid extract of
bovine pineal acetone powder was performed.
Two fractions with a gonadotrophic modulating
activity were found : fraction F3 which sti-
mulates the release of FSH and synthesis of
LH by the immature pituitary, and fraction Fs
which inhibits strongly FSH and LH release.
The fraction F; was further purefied on an ion
exchanger Dowex AG 1 x 2 in 2 % pyridine
and 1 % lutidin, and peak ] from this column
appeared to be contained one major component
by thin layer chromatography and/or electro-
phoresis. Finally, the amino acid composition
of peak ] from fraction F; was Lys(2.8), His
(1.3), Arg(1.0), Asp(2.0), Thr(1.1), Ser(1.7), Glu
(2.0), Pro(2.5), Gly(3.0), Ala(1.5), Cys(—) Val
(L.2), Met(—), Ile(+), Leu(1.0), Tyr(—), Phe
(+).
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177. Negative feeedback action of thyroid
hormone on the anterior pituitary. SUZUKI,
M. and MATSUZAKI, S. (Dept. of Physiol., Inst,
of Endocrinology, Gunma University, Moebashi)

Thyroid hormone administration brought
about an acute depletion of elevated plasma
thyrotropin level in thyroidectomized rats
without any latent period. Pretreatment with
cycloheximide (1.0 mg ip injection) 2 hr prior to
L-T, administration caused a significant de-
crease of the plasma thyrotropin level and
abolished the negative feedback action of L-T,
as same as actinomycin D (0.1 mg) did. On the
other hand, mitotic spindle inhibitors which
are tublin-binding substance such as colchicine
(1.0mg) and vincristin sulfate (0.2mg) iv in-
jected did not cause any suppression on the
plasma thyrotropin level. We, then prepared
macromoleculebound T, and Ts; which might
be hardly transported into the cells to test
whether or not the hormones act on the plasma
membrane. Dextran 40T (thousand)- and 500 T-
T3 caused a decrease in the plasma thyrotropin

level to considerable extents 1 and 2 hr after

iv injection, respectively. Careful assessments
on the present result seem to reveal that the
macromolecule-bound T3 causes a similar nega-
tive feedback effect as free L-T; and Ts.

178. Correlation between thyroid function
and polyamines. MATSUZAKI, S. and SUZUKI,
M. (Dept. of Physiol., Inst. of Endocrinology,
Gunma University, Maebashi)

Spermidine and spermine (polyamine) and
their biosynthetic precursor, putrescine are
particularly rich in tissues which exhibit high
rates of RNA and protein syntheses. It was
found that spermidine and putrescine were
accumulated in goitrogen-stimulated thyroids
where the synthesis of protein and nucleic adis
was augmented. Ornithine decarboxylase (ODC)
and S-adenosylmethionine decarboxylase are
known to be rate-limiting enzymes in the
biosynthesis of polyamines in animal tissues.
The activities of these two enzymes in the
thyroid were increased rapidly and markedly
in response to a rise in the circulating thy-
rotropin level. Thyrotropin-relasing hormone
injection resulted in a significant increase in
the activity of both the enzymes within 4 hr.
Thyroid ODC activity was also augumented by
goitrogens such as methylthiouracil, propylthi-
ouracil, perchlorate and thiocyanate, all of
which caused a significant increse in thyroid
weight and serum thyrotropin level 10 days
after the treatment. Increased ODC activity in
the goitrous thyroid was reduced rapidly by
thyroxine and cycloheximide administration.
There was a significant correlation between
the ODC activity and RNA concentration
during the goiter formation. The observed data
suggest that polyamines have a regulatory
function in the RNA metabolism and cell

proliferation in the thyroid.
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180. Influence of insuline on the phos-
pholipids in the rat submaxillary gland
tissue and pancreas tissue in vivo or in
vitro. MURAKAMI, H., KAKISHITA, S., MIYA-
ZAWA, M., DOI, N. and SUGIYA, H. (Dept. of
Physiol., Sch. of Dent., Nihon University, Matsudo,
Sakae-cho, Matsudo-shi, Chiba)

In various insuline actions, the augmentation
of membrane permeability of glucose are
already well known, and besides there are also
the increase of K uptake, the rise of membrane
potential, the inhibition of lipolysis in the
adipose tissue and others.

Even if these phenomena are the secondary
or tertiary action, it is supposed that first
insulin may act upon the initiator system in
membrane of the target tissue, then some
changes may be brought about in membrane,

and successively various changes may be in-

duced in the target tissue.

In the present study, we have examiaed. in
vivo or in vitro how insulin acts on the pho-
spholipid-composition (CL, PE, PC, Sph and
lyso-PC) of submaxillary gland as target tissue
and on the pancreas tissue as secreting tissue.

In vivo, when insulin administered .to rets
successively, there was a tendency that phos-
pholipids of rat submaxillary gland tissue
increased on the whole for 3 days and decreased
for 7 days, while, in this case, phospholipids in
the pancreas tissue seemed to change to some
extent, as the dose increased.

In vitro, a certain change in the phospholipids
was not recognized, even when the concentra-
tion of glucose and insulin was increased.

These findings seem to show that insulin
action is complex, but we are now thinking of
taking the role of membrane SH groups in the
insulin action into consideration, to elucidate
this complexity, and studying to assume that
the change in phospholipid-composition may
rather depend on SH group in membrane of an

insulin sensitive cell. ~

181. Induction of liver cell division by
triiodothyronine and glucagon. UMEDA, T,
and KOGA, M. (Dept. of Physiol., Sch. of Med.,
Dokkyo Univ., Mibu. Tochigi-ken)

In order to search for a link between liver
function and cell proliferation, primary efforts
have been made to induce mitosis of liver in
intact rat. Manipulation of animal with 3, 3,
5-triiodo-L-thyronine (T;) followed by glucagon
caused a marked stimulation of mitosis com-
parable to that after partial hepatectomy.
Neither T3 nor glucagon alone had any effect.
Glucagon could have been replaced by dibuty-
lyl-cyclic-AMP (db-cAMP). A possibility was
tested by injecting free fatty acids as to
whether glucagon and db-cAMP were facilitat-
ing the supply of free fatty acids to liver, An
involvement of the change in membrane trans-

port during prereplicative phase was also
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suggested since injection of T3 and ouabain, a
potent inhibitor of Na*, K*-dependent-ATPase,
was able to induce mitosis. Administration of
putrescine enhanced the effect of db-cAMP,
ouabain, or free fatty acid. Studies are in
progress to know which of functions caused by
these chemicals are related to the control of

DNA formation and cell multiplication..

182. Studies on the activation of Na-K
ATPase in rat brain by catecholamines.
YOSHIMURA, K. (Department of Physiology,
Hokkaido University School of Medicine, Sapporo)

Catecholamines (norepinephrine, epinephrine,
isoprotérenol, dopamine) increased markedly the
activity of Na-K activated ATPase (Na-K ATP-
ase) of the rat brain homogenates. The effect

of norepinephrine was dose-dependent in the

concentrations between 5 M and 0.5mM. On
the other hand, analogues of catecholamines
such as tyramine, phenylephrine, ephedrine,
metanephrine and 3-methoxy-4-hydroxyman-
delic acid showed no stimulation. These results

show that 3, 4 dihydroxybenzene ring is essen-

14. F iy

183. Calcum movements in a molluscan
smooth muscle. SUGI, H. and TAMEYASU, T.
(Dept. Physiol., Fac. Med., Teikyo Univ., Itabashi-
ku, Tokyo)

"The uptake and release of 4°Ca in the anterior
byssal retractor muscle (ABRM) of Mytilus edulis
were investigated at rest and during contrac-
tures induced by acetylcholine (ACh) or by
high [K), (200 mM). No significant increase in
the rate of Ca uptake was observed during
ACh-induced contractures, while the rate of
Ca uptake increased markedly during the early
phase of K-induced contractures, The amount
of Ca taken up by the ABRM for the initial
2min during K-induced contractures was about
0.06 m-mole/kg wet weight, being sufficient

to fully activate the contractile system. After
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tial for catecholamines to be effective and that
the side chain does not play a major role in
Na-K ATPase.
stimulation of Na-K ATPase by norepinephrine

the activation of Similar
was also observed in microsomal fraction and
synaptosomal fraction. Chelating agents such
as EDTA and EGTA stimulated the activity of
Na-K ATPase, but the maximum effect of these
chelators seems to be smaller than that of
norepinephrine. The effect of norepinephrine as
well as EGTA, however, seems not to be due
to a simple chelation. The effect of norepine-
phrine was markedly decreased by prior pre-
incubation at 37°C without norepinephrine,
while the basal activity of Na-K ATPase was
not affected. Treatment of microsomal fraction
with Nal decreased markedly the effect of’
norepinephrine. These findings suggest that the
norepinephrine effect is not the direct one, but
was mediated through some structure in the
membrane. Norepinephrine did not stimulate
the activity of potassium-dependent p-nitro-

phenyl phosphatase.

Bh (183—194)

2 min, the rate of Ca uptake decreased quickly
to the resting value, indicating that the
increase in the rate of Ca uptake in high-K
solution was transient. The rate of Ca eflux
was increased during K-induced contractures,
but not during ACh-induced contractures.
These results are consistent with the view
(Sugi & Yamaguchi, 1970) that ACh- and K-
induced contractures are mainly associated
with the release of ihtracellulary stored Ca and

the influx of extracellular Ca respectively.

184, Studies on the potassium-contracture
in smooth muscle. SUNANO, S. and MIYA-
ZAKI, E. (Dept. of Physiol. Sapporo Med. College,
Sapporo) ‘

K-contracture of ureter muscle was composed
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of three components of the contraction. These
were found in the experiments where K-Tyrode
solution was washed out for a short period at
various stages of K-contracture. The second
component disappeared when this procedure
was performed at the time of 30 min. or longer
from the beginning of the K-contracture. Vas
deferens showed K-contracture also composed
of three components, although the second com-
ponent was very small. The third component
of these muscles sustained longer than 30
minutes without noticeable change in the
height.

In stomach muscle and taenia coli, K-con-
tracture heights measured from the initial base
line were corrected by new base line obtained
by the removal of Ca from incubation medium.
They showed K-contracture also composed of
three components, even though the second
component of stomach muscle was small. The
heights of the third component were higher
than 50% of those of the first.

Thus, it was observed that K-contractures
were composed of three components of the
contraction, being found one more component

in addition to those reported previously.

185. SH-blockade, $cT & o Y Y EEDERF
DIRHICHTT 2B, HHER, & L w
MR (FLBIER, M)

AE, bhbiiTELEy FBEEZHW,
Ca flux BEIFER x5 WHEHOH 5-SH K
% ethacrynic acid (LLF ETCA) T LT,
—EDOEZFT L » 7. Tabb, ETCA 5x
104 M 30453 % 2, K {#aE (phasic com-
ponent) 1XiM#I%E 5 1323, ACh {HRrERL
E% 5137, ETCA oiiflgkEZMmb L, &
SITRETEMALTRD X 5 LR E 2 7.

1) Cysteine 13 ETCA @ Ach j##aicxdd 5
MEERA %541 prevent L7z, LA L ETCA
IRITE O —BEO WK L T3, {5 pro-
tective action Z7RX 7 & - 7. 2) Li-Tris
buffer solution (Na(0)) iz kWit ETCA o
Ach iz xM T HIHHERET S h iz 3)

Ca(0), iso K (= X DR/ MEIRABIC 351 5 Ach HHi
wxfLCd ETCA VY, IEW Tris-buffer solution
h & [ CRRE OB R &R L. 4) ETCAX
#Ca o eflux it L CIREMERAEZR L. 5
ETCA 114 4 wash, 755 0N60% wash *Ca-
space fHZ RS ¥ D BT 5
HERBS L, %Ca 0 FE B 2» 5 ETCAITX %
Ach {fggioimilix, ETCA »alaNo, &% Ca
fraction R X B/c/cdEE 2 b, Thic
Na-Ca exchange EENR—LES LTV & X
fo. b, #MEA Ca fEAHE k) 5-SH &
DEE TR L.

186, fp » S EBHERSOHILL ILEY
ZaEHH. Uk, EH B FAA=S®
(BEETA E, S5—4H - 2R

Sy FAEINRE b SEEL 7o/ B iR R V2 Mg-
ATPase iZ{&k77 L, oxalate it Xk n{gE Xh 5% Ca
DEYTBERT. Z0OED T HEIEWEE
(37C) OFBRBEL V%L, #2655 801K
Wi @ optimum pH %#7R L7z, Oxalate OfF
T T pH optimum 13 6.0 5 7.5TZ D#iH
T E Y T AEEINIRBITEA L.

wioMatklgEiz Ca 2—iwE h 2 Ed, Th
% ATP b Ca %4 %75\ buffer C20ZICFHRL
RIS TD 12 R T 52 L X VENLLD
Ca oz 7. EbBREc AT T b
NEDBRIP L TH»Te. T OHEEORGEIT
WY RIREOEEL I L ZHRED LRITD
i+ 5 Ca BixiEhnlLr. % 72 2 o FEHT
pH 75 THEH A JE Ca #EEIE2 2 Vw5 A
T, LY IZHDOEREEFKT S, Oxalate FFEF
TED ZBEIT>BATORETD Ca ZEH
MR LA, ATP BT Tl fThbe s
IO BRI EHDOBEC Ca 2L DRI LD
5. ¥7- EGTA 13, E»BFRAED Ca 2D
%5,

DLED#E2 S b b DO KEIR/NEAEE:
Ca R+ 23559<, 2hic ATP tCaz<l s
HIF T 5B Z AT IR rlasma membrane &
HE - THIlaEEE Ca OBHIZT>TW5HHD
EiBbhb.

187. ELE v FEERHD slow wave, Kif
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N o BUIEH O REEF 2 HL 2T B
WD —BE LT, E/LEy FOBOHREHICE
47 % slow wave DJEEBAKFEEIC DWW TN
7z. Slow wave OA I XFEopSEBIc X » T
NEL 7Y, 10mVELFOMA R ETIHAE 7
5. LU 10mV Bl EOMECIlE» 2 - T/
XL %, Slow wave DD 2 b H 5,
wave LB RIZ X » TRELSEILEZFT DL
S, FRAEEELZ I TCRIBTERLES &
BEERNTWHEEZXLNS. FEDRAIIE
EIOWD R 503, BEOREEVIFEIRETD
LD bhin . BREEIEEMROE LT
X o ThTrhBELrZ kv, EEMEERE
RV, REMEFHFIEEMLL CBEET S &,
slow wave & [&] USEEDO NN BRI S
L. COBROKE INRFEEMNEEZLTHIEAL
FHRZI . BREETREREESEL,
D Qi 1327 TH5. NMEEFERDOILED,
BIOIT Y EECHT 5 IRESHRITITER LT
H5. D EokERer S slow wave [IXEBEAIE
BELLEVBRICI > TRET IS E, TOHK
B E - TEIEEESh, 14 voiEEkosEng
S EVEEh, EREEIRMAERLE
PRI S oME ORI X - TiE STy
LeEFEZLND.

slow

188, EBHBOBREII v & — & ¥ . YU
oL NS EHUBML, R (R
[, 45— EH - BERERAA )

SR ARME D TSR E 2 B S 00T S 7T
i, iAo E IR 2NN S Z EAAEITH
L. REBRTIERZ ML e A VE—F VR A~
Z—%AWT, 5Hz »5 10kHz OffCcE/LE
v MNIEKROMES DL v E— £ v A BElEL
7. MBS X B IR B IR < Fo D i EFIR D HERE
WCHRL, WAARIFHEETI vE-L VA
Mz ki, ERMBERDT Vv 2 VAD
RERRORGE O o SR i 3 1 H{ER KD
7. TDXSIBRBETALNLT FIv ZVAD
BRI LI EhF il - e ioe o, =2
DI OMTRbINE. D EVFFERT
14T, C ORI R BERE TR vt S 4
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LORMYET DA D LSRG, FEh oD
VEARIPY 3 X Ol RBEE S O 2 LA R b o &
HESh5., ChOOMFLD, MiscaEhs
BERARIIEN AR D201 53F/em T, H L
C OEBAHIR S SICHET S & T 5 &,
25°C iz 31T B BT B o D OMIIPAMEHE (Ri) 1
215 Qem T, #EER EBOHELT (R)) 12 373 Qem
DIEN 2 A 5. FBHHORERIT0 19
msec TH 5.

189. BELEFHOBEMARMEEROMNYE. ¥4
TAER, $A%E=, C. Y. KACO* (Fibk, &, &
FAAEHE » = o — 22 — 7 M3k, BEF)

TLE Y MEBHTEEG > ZEEEEGEY
R UCEMEERERCLD, YHRMEERE 2.
IR SR X BIRSEER T E D, SRS A E
BIROA A v OUHE & ZOEE T 2 W THET
5. O EEFIT TEA i0X - THAT 55
SEATHIEIE AV, L LagE K" BET R
SELIBRAOBIEEMC@ET 5 &, SaE
BRZTEHRT RS MEIC X 0 HRARE LS
MIREB DO oD B OBICANR EER1 4T
5. ZOFEEDPDZOMNAEERIEE KF B3ME
RIZBELTWb 2 &IN5, ZEFESE
EE#EAT 5 &, FEEEOBEKICAE T 5 tail
current ITWAH WA L ~LDIRE L 2 0% <
Z BN HBEREMNEAEMBRATHIEL, Ko
MEAL (Ek) 03 ARIEEN X D 15~20 mV fa:
ficd 5 EPD LN FloZ O THE
X 5% tail current ¢ instantaneous I-V [{%ix
ks R Lo kb slope conductance (Gk) % 3K
DL EMNTES, ZD Gk BEHEBTEOKEX
FEERIGINIC X - T T 525, Ek WFAA LR
ThTW5Z EBRDSNA. L LEFERIEE
FBIRS 2 bR BAICEREMEET 2 & Ek T
ZEB BB, HMEHEERE LIEE TS
a7 1 I & B E B e L E L T 585
D Ek DZELE D HAREVWE WS FERTNEE
EREEIR. X5ic Gk & gk &ickT 58
RDAFVOEEEZL b N e, &0
Ca** it a RBMICHNH Mo+ 23 Gk & gk %
LWL NHNRD D E5RD BV

190. AOIRELTRHFOB B 1% M. W &
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B, KB, W (FMA B, B4
1 2 OFIRF L CIRE O LR o~ kK
% 1 ~80Hz, Erh 50~300 pm (FHK 0.1~
1%) OMPREZMZ 5 L, T TITHETSEHE
HRHEOMESEE Y, R & FERBELT 2.
LR R LT B REREGER BT 5. fTh
OBFADIRBNEILE ST Y after-effect 23
RBUIC. WEOBKIL, RE TIET4HIHH694]IC
EdHh, 1 2OMEIIEERL <, HRELRG
DEDLNRE T, TOWMEDERL» -
7o EFPIIRT H20BHRISEICEAD B, RE
TR % 20~80 Hz OFIECIE, FldRm
A% 100 pm PAE CRAREHIRSED Hhiz. &
SRt 100~300 pm DFFETIY, REH%E
HyizonT, HREMRMELHMMLZ. 15Hz
DT CPREHREORBRIIIKIRM ZLE L
L7z, FFROEEIIFIRIC>VWTHED BN
F oA IRERIS & B—RIKR R E L TR
cRebd0EX N5, WARSFH OB
& LT, M§&H 5D noradrenaline WEfiy &
local adrenergic mechanism [ X EERGR W2
S AT » 72, Sucrose-gap EX W,
RE OIEBEN & RFaZ FIRFECER L k5 R, o
IRETFIIC X D spike SAEDMMPSEE S, —
FEREIGOER L, REFHBICXY, EOk

DEPGERISNDBTHLI L bk,

191. RGBT RSORKIMYE. AL W,
¥ I (GERUK, [, HITAER)

LSH XA HA,
i (ABRM) 12 ACh (T X - TIdi% 24 U (ACh I
i OULERIIACKER X158 3 JaIEEE T % (Catch
ILEE). AR X OV A0 R I X » TACh
IX#E, Catch IRHEREOTE-EERIRE X CESI
WHEROHE-HCME 2 33X, DTo#Rz
z 7.

1. ikJjoai b b W, €~ 7R E - Hnd
IR EHARMBO MR E R Lo, XEh
HEE B D iz K& (0.12~0.25Lo/sec), ¥
— 7B T (0.05~0.09 Lo/sec) &% o 7e.

2. H VBRSO MR, WE 25 LS
Po - LATF O ¢k Hill X5 5% Xh5EL D
13510/ E v A, ABRM OIARIEE X ©
LY REVLDTH - 7.

Mytilus edulis DR &

3. BFIPEIR O W E- Ok, ACh Iy
fiids X OfCatch WE T L, Lo dAEMINS
BV AR BRENOSRIEE OB K & 7k -
oo FREEEEC X - THEIMEEROE X3
L7, COX>ic, ABRM OEFEHER
WEh =LERHOTNEEUOWE LD > TnwD
T EBBE SN LI o T '

192. 45k PGE, O3 v MFEHICELIE T

REUDVICTFENERBROPRLOUE. £
BE (Juk, h, 4:HE)

HERZ v b FEORMEERORHEDZ DT
iZ PGE; (107°~107¢ g/ml) %% L 55 &,
K 3 DL 9 T i (ETEREAR) HEIfER
R XET A, £ (RIAEL) T dose-
dependent ZINHEREEAZ B XiET 2 L8 RH
Shic. MEEREZ R THE&C >V TNERE
X DIEEHE ICERERHOEESE 25 L k%
Homaic oW CAESEIRR N, FREHE
A D FHATILIIR SR - 7. —FH4RE
¥Rz X » 508k X7z mass potential |3 PGE; %
S5 XA TE. 2Oz o BIREIENICITE
Erey 7BERLTWEZ EBTFRING, —
FHEERIC I W TH PGE; OERIE v+ Y v
2 ERIT X o T IR R E e i T 5.
DT EXD, TR L S 5 IHIER
IXNTERE R ORI S0 725 3 Vi
BTz ik, —FHIBEARCE S B{E
A I IC 03 5 PGE: OEFERIC X
LT ENREEIND. FRRT v FOFERCR
BN PGEy & &< [AME 2 BEIEME S XE
TZENRRDEN. FENEAR KD B 7
2 IVEHENAT A FhRLE VICE P
I3 LV HEROMB &% 2 b8, HIRHES
I PGE 35 L7c7 4 — F o 3» RO
FEREZ 55,

193, 5o FFEHMDORLEVICEBITH. Bk
ot ZEfR, F B (uk, o, 43E)
FEBOERBINE T TEOEBPRBICE - T
ZbL, RITRPERS » FTRABBTH 3
P, IR S LIRAINE Y, BTSRRI
YX3Iv rilnd. ZOEEALE VIO
it sE%x 605, £ T oestradiol (E) %
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progesterone (P) ZRIFIRZ v H IS LTAT
BT A LE VIREE R n X, FEIHBOREE oW
TNz EBRFEHIT 7 7 — FBAEZERK
L, HEEEMDAEL A>T P BAFEIIRS
T —RELT, RSA 7 OESEENEL .
E.P. [k 5452 75 F—Mizx & 2
RicigoTo. XL THEREPFOFEHELIRROLE
b, BRERRRS X OS5 EOFEOBERER
BN D HERIhTWS PR E 4w Rs
THERTZCENTER» o7 EHSEIV
EP [FRHESHRICERSNE 7S b —Hix Ca &
Na ORI 5| &4t < K-Z @ 0Z R
PR EBlewtE2 b HROEXFEIE
IROWEFTEILITHINL, FHREHRSTX > THH
mT 55, P55k X OENNEHD PS5 Tk
BINL 7 o T SRS X OVP BT E R
oxytocin % prostagrandin (x5 ERFMEILE
WAMEYRARIN R EBALFE TIEE I B L 7.

194, H#X MY YOBHBRICE £ IZTHE.
THEEge, WARIRER, ANERFE, HASHE, &
Tk, WEEE (EEX B 48

HA LY VOBMHERICE T EELEkT
Lz, R4 X OFREETABIZH - T, &

15. n»

+ 195, Pacemaker potential & ZDFs4HED
FE. #HES 5K E, £

H =L DIRFEETD BRI » 7 A BN E
L“C pacemaker potential #Ei$%k7 5.

FLER, # 7 ABEOE O I I oo E TORME
TREWRZ M LAHEZER, =FVYCEELY S
ABEOLH % B R ICHM¥ENRREEZ T 72,

ZOFER, BEOLWMOKE I 7 v vO%
2 p ORI TERMBER Z1ED, AmsyHla
MIZd B LTEE T I /i W TEBWATR Z
LBXBENTE.

FHT L B2 NI OIS FREHED D <
MERET & A, BRIROX Y b7~ 221D, %
DRI HREREEAY ZATWEDBEL LN,

MR E HOBASIITI by P Y YERL
%< ® vesicle R Sh7z.

Zh SDFTRD & pacemaker cell jFHE—TH
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ks X OBEPIRER IC £ T 2 (Ao B G & R R
% U7z, ¥72, [hKBY strain gauge 2 {&¥R, W4
MRER 35 & CMAPFERIR SR E Le. 240
]% BROSWEEHBREOT FFH A P Y v
(4 pg/kg) #REIRIIIC one shot T/E L7z,
ZTORER, HA LY VRSP R VT, BHER
Lk, —FRWICEMOMEE, KTk X CEF MR
HBH LN, BEOZEOFAIC THEN U+ -id
SRR S BRI, BER OERIEIIERSE
505 % CTi% 5 ~35% DgEiEz R~ L, 605iC Tha—
FEDMERBHR BN H Iz, ZIERHIVE 5 T 4
FH13405r £ TI2 3 ~30B DIEEZ R L, BAIEIE—
EDEMBAHSR L B » T2, fhod 1EH RS
7 ~16% D¥EHE %7~ L7z, Strain gauge [z X %
OTHErE» OB T 5 L, VR MY vik5%n
5, BEEOFIROBE & 5 v F DMV IHE? BER
DY RAZ—FHLTHLN, £kE LTEER
THE LB R E D7, FROERE B OLREM
RO Z TR oA REBVWTER Lm s &
5, BHERE, TOWEE, OTFRifEs Ty
T, EHEOHA MY ik T BRI & REN
Moo, HEBRIER X OMEBERE I B VW TiE—
SELTEMD B - 7o, 2Rk denerva-
tion DB LEZ BN,

# (195—206)

PUERAEDLREEMRETDH Y, HEBHEOET
I RHIRRIREE DO E X X BB RE D H
PP —E TRV LIIBEHTBEEEDL. FLT
Z DEHS gradual diastolic depolarization Dy
BB T 52 L EBbh B,

196. Characteristics of the rectifications
in the S-A node of the rabbit. SEYAMA, 1.
(Dept. Physiol., Sch. Med., Hiroshima Univ., Hiro-
shima)

To examine the characteristics of rectifica-
tion properties in S-A node of the rabbit, the
current clamp and the voltage clamp experi-
ments have been conducted on the man-made
strands of S-A node by the single sucrose gap
mehtod. )

The reduction of [Na‘), to 30% of the control
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did not affect the generation of inward-going
rectification, but the replacement of chloride
by acetate greatly suppressed the activation
of this rectification, indicating that Cl might
be playing a major role for this phenomenon.

In taking advantage of this character, an
attempt to identify the ionic species for delayed
rectification was carried out in acetate Tyrode.
The polarity change in current by applying
the various repolarizing pulses subsequent to
the constant cathodal pulse was studied. The
polarity changes were observed at —84.6+:2.6
mV (N=13) in 27mM K and —52.1+2.2mV
(N=9) in 10.8mM K medium, respectively.
The shift of the equilibrium potentials were
nearly equal to the calculated value, 36.6 mV.
Therefore, it is considered that the delayed
rectifier is due primarily to the change in
conductance to potassium.

The membrane potential dependency of the
activation of delayed rectifier was also studied
by using the outward current tail after the

cathodal pulses as an index.

197. 99 ¥ XFOFREERFHME. R
i, PePpie (IR SN, HEWUR DB ARAEET)
b AR S EESTFI T 5 W REHIL OEROF
ERBICEERGEO REEOMETEE LA TH
5. T Titbhbhbhil e A RBSEREMICERIT
RSP EET D L2 B, SERES
BIOAWRAREEVWHRS T bbb UERRED
—ERROEDEN S X CEEEEOT LR M
BEECTRIT L.  AROBEHTITIWE
HEWERCHE L, EBHEMOFIEERL R
M, bt EERIThTHh 8%, 10%, 20% &
INEWZ L& B DD, His ROZEZKETIIE
BAOKE X, ek, b Ly&EE, ZE
BECIIWThIAREZEDRV. ZALDZ
b ARDOZERR I CHEE O R 5 imf
POEDLDTHEVWE S5 THS. HMIARREKT
b ARKEESFOTRCREETLZ 0D,
BLNHEDEERT S > TAEL LM TIE L,
MEFH MO Z S EEESTFET 5. MM
BT MORER K + 5 &SROSR

i)

1/3~1/4%R L7z, e RRBEI~OREZRE
I D2 MBS AT SO TZEL L, HEE
EREATERA T KT 5N 2mm 2EL
Fo. BlEX v e RROBEEMHRSEIT R S5 h 3
P, FLEFEHTIZAL, L TEERKES
THEAKRE LTRRT ORI OSEIIIE X5
ELARICBIATWEEEZDZENTES.
FRRAOGLATIIELMS Y 55 2E X
bh5.

198. Effects of Ach on the tension com-
ponents and the slow inward current of
bullfrog atrium. IKEMOTO, Y., YATANI, A.
and GOTO, M. (Dept. of Physiol.; Fac. of Med.,
Kyushu Unw., Fukuoka)

Negative inotropic effect of Ach on myocar-
dium has long been known to be due to a
shortening of action potential caused by an
increase in potassium conductance. Recently,
however, a possibility of decrease in Ica by
Ach has been suggested (Prokopczuk et al.,
1973).

By the use of double glycerol gap method,
we examined the effects of Ach on the mem-
brane currents and the contractile tensions of
the bullfrog atrial muscle under voltage clamp.
Ach, 1078 g/m], produced a marked reduction
of Ic.-dependent tension component for 100
msec clamp pulses, while Ic.-independent com-
ponent for longer pulses and contracture ten-
sions due to Na-free or K-excess (100 mM)
Ringer solutions were rather enhanced. Steady
state activation and inactivation variables (dw
and feo) were determined by measuring the tail
currents of 100 msec step depolarization of
different intensities, and those of 120 msec, 70
mV depolarization preceded by 1 sec condition-
ing pre-step of different amplitudes, respecti-
vely. Neither of these variables was affected
by Ach, but the limiting calcium conductance,

‘gca, was found to be markedly reduced.

199, Effects of synthetic oxytocin on
mammalian heart muscle. IMANAGA, L. (Dept.
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of Physiol., Sch. of Med., Fukuoka Uni., Nishi-ku,
814 Fukuoka)

1. Oxytocin produces an increase in con-
tractile force of the isolated papillary muscle
of canine heart. And this positive inotropic
effect is dependent on the dose of the hormone,
however, lower dose than 60 mu/ml has no
effect on the contraction.

2. The rate of repolarization (phase 3) of
the transmembrane action potential becomes
faster by oxytocin which produces a positive
inotropic action.

3. The grade of the positive inotropic effect
of oxytocin is dependent on a Ca** ion con-
centration of the external perfusing solution.
In higher Ca** concentration, the effect is
greater, vice versa.

4. The duration and the upstroke velocity
of the action potential with slow inward cur-
rent component fired from —40mV level by
isoproterenol (1 x 1077 M) are remarkably pro-
longed and slightly steepened by the hormone.
This effect is simultaneous with an increase
in the force of contraction.

5. The firing frequency of the pacemaker
potential recorded from S-A nodal cell is in-
creased, caused by enhancement of the slope
of the diastolic-slow-depolarzation, in the early
stage after an application of oxytocin, and
then gradually decreased caused by prolonga-
tion of the action potential-duration (slower in
the repolarizatlon rate).

This action of the hormone is pronounced in
higher dose and in higher concentration of
external Ca** ions.

6. These results suggest that oxytocin has
a direct effect on the heart muscle and it
facilitates an inward movement of Ca** jons

into the cell.

200. ;RBlds & AMBHPOLERICKHT 3B 1-
isoproterenol O{EFRSDIE. LESHZ, FH
E® (K, B, BT4sH)

1-isoproterenol (1-ISOP) vxiB M B4y = % 12
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% UTHE, T OTEBIEAL & IHEE R ORI 2
BT LY, BLBOEFRI LTI, Thit
hOEHREZ EESE LD T, BEENERE2S
FTLINTWEDT, vHFHLEHELERF =1
DEBERZRNT, FGEE, RE, BRRE
ONPIEEZTLICERELYD, b Catt ik
B2k Loz, caffein INAREZ AW 72 D

LT, 1-ISOP %245 Loz be HIKBE L
7z.

Ringer iz & Tyrode MDA, RIBMHEZ T
2312, 30, 60@ E L7, 25°C & 35C DWiRE%
ZHL7EE, Wihof& 4T ¢ b 1-ISOP 1 x
108 g/ml &5z X0, v+ FIEGIIEHENL
¥ X OO0 SR OB X D, &
= LLEGIECh SRR OERIC X D, Bk
ZEHERERL, MR X SHEETIRRNT
L&A 57, ¥7- Catt JEpr0, 08, 1.8mM @
Ringer WT, #»=/LLEHIC 1-ISOP #{%5.4
%L, TEBEALIHGHRE D 90 % FE R DI R
KON & LT IEEIRM ORGR BT S, Zhdd
sl Catt REARTFT 5 2 LA - 72D T,
ik caffein 10 mM Tyrode T, 7+ £FLIAW
i 1-ISOP % %45 Uiz & & 5 B = /L LB & [AER
i, WEOIEREZR L CIURIRMAZHEA L. B
vk, 1-ISOP OfEMmIEHs =/VLER TR
EmlaBcdy, vy FILE TAREEZ D
BBEPBENT W, E& LTHMaEzdD &
HeE L7,

201, Effects of hypertonic urea solutions
on the bulifrog ventricle. KAWATA, H. and
HATAE, J. (Dept. of Physiol., Fukuoka Univ.)

Effects of solutions made hypertonic by
adding various amounts of urea on the excita-
tion-centraction coupling were investigated in
the small strips of bullfrog ventricle. A typical
response was observed in 3.0 T (500 mM urea)
solutions. A triphasic change in twitch cont-
raction, namely an initial rapid decrease, a
subsequent rapid recovery with an overshoot
and a secondary slow decrease, was seen dur-
ing hypertonic perfusion, wheareas hypertonic
sucrose solutions produced a simple decrease.

The action potential plateau was transitorily



222 Ly

shortened during phase 1, while a marked
increase in max. dP/dt was observed during
phase 2.

The positive inotropic actions of noradrena-
line as well as caffeine were completely abolis-
hed in the urea solution. Experiments with
zero-Ca perfusion revealed that the amount of
slowly exchangeable Ca component was increa-
sed in the urea-perfused preparation. Light-
as well as electronmicrographs showed that
the fine structure was completely restored to
the normal appearance when the preparation
was fixed during phase 2 of the urea perfusion,
whereas a marked shrinkage both of muscle
fibers and mitochondria was observed in the
preparations perfused with sucrose.

In spite of rapid recovery in the morphology
and electriéal as well as mechanical phenomena
the muscle weight did not change in parallel
with them.

202. Electrophysiologic effects of a new
antiarrhythmic drug, Ko 1173 (mexiletine) on
canine cardiac fibers. SAIKAWA, T., NAGA-
MOTO, Y. and ARITA, M. (Dept. of Physiol., Sch.
of Med., Kyushu Univ., Fukuoka)

Effects of K6 1173 were investigated on 42
Purkinje fibers (PF) and 38 ventricular muscles
(VM) in the dog. The preparations were
stimulated usually at 2Hz. Transmembrane
potentials were recorded with a microelectrode.
The drug concentrations tested were 0.4, 2 and
10 #g/ml-Tyrode solution (KCl1 5.4 mM). Results
are as follows : 1) The drug (2 zg/ml or more)
shortens plateau and action potential duration
in both PF and VM. The effect was more
marked in PF than VM. 2) The drug depressed
phase 4 depolarization of spontaneously active
PF with both normal and decreased resting
potentials. 3) When depolarized PF was sti-
mulated, the drug increased resting potentials
and improved the conduction. 4) The drug (2
p#g/ml or more) depressed membrane respon-

siveness of PF whereas increased it in some

B

fibers at lower concentrations. 5) The drug
improved conduction of the early most pre-
mature action potential by shifting its takeoff
potential more negative in both fiber types. 6)
The membrane potassium conductance measured
in normal and Na-deficient solutions was

increased by the drug in both fiber types.

203, 1 X LEFHIcxT B Ca*tt-antagonist ©
8. =RAEL RLFEX @EETX E $
— ) '

EBEMOR SIS SR M N~ o
Ca** 4 F v OMABLHOBFEN ST 5 %
BEBHT 5729, 4 pg/ml verapamil 7% & O
iz 0.05 pg/ml ouabain 1 X HELHEE
TEEHOWMEN, * X OERIEAICT % Hli%
PEOHE # #~ 7. 1) E¥F Tyrode T
V¥, TEEEAIRSIEE OB (2 Hz—0.1Hz)

LT 2 O S EEEORDE T L, IHE ST
FIgSHE 1 Hz A cRADEZTRL, ZORHKICE
WT—fRANICHE AT 5.  2) Verapamil fEFf ¢
VX, VEBESLDEE 2 O 5 R E VI RSIRE o1
KREdbieprxicgd L, 1Hz i CRE 2 Ot
SROMKERS. T, IHENIE 2 ORSE
HEOBADLETLTEIL, TOHEKTIEEA
EFwin 5. 3) Ouabain WIEfFICRIT 5 vera-
pamil DYERIE, TEBIEAIICH L TIXIES Tyrode
W EiEE A ERIROSIRZ RS, IMEIEE
EVEMOE 2 DR SEOBERIZD > b 5T H
—EDEZRETS. Do R X v, E¥
Tyrode #HIZ k5 1J 5 4 X AELINEE TEED
DIFEN L EHELOR SR 75 5 Catt
14 VORAKT L, FioEiEEIRER I Catt
14 VIRARERT S, RMsHEShEL S
7 IRBBTIX, diastolic phase ¢ Catt 4 F v
WADEEHE % & h, diastolic-interval D14
& ttic Catt A vigAD#m, ERATHEX
ha.

204. Manganese action potentials in mam-
malian cardiac muscle. OCHI, R. (Dept. of
Physiol., Jichi Med. Sch., Tochigi)

This report is concerned with the occurrence

of Mn** dependent action potentials, a pheno-
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menon that might be expected because of the
Mn** dependent slow inward current found in
a voltage clamp study of this muscle. The
membrane potentials of Guineapig’s papillary
muscles, cut from the right ventricle, have
been recorded with glass microelectrodes while
stimulating pulses have been applied through
a sucrose-gap. All the experiments described
were performed under the condition of Na-free,
Ca-free and Mg-free. In isotonic Mn** Tyrode’s
containing 95 mM-Mn** action potential with
a ‘huge overshoot of about 50 mV was elicited
in all or none manner when the membrane was
depolarized to threshold of about —20 mV. The
obershoot of the action potential was dependent
on- the external Mn**" concentration. An
approximate 30 mV increase in overshoot was
obtained whith a 10-fold increase in the Mn**
concentration in the range of 2 ~95mM. Mn
adtion potential elicited in 5mM Mn** was
unaffected by 3 x 105 M TTX, but was suppres-
sed by 1 mM La**. It seems reasonable to con-
clude that the cardiac sarcolemma is selectively
permeable to Mn*™* in such Na-free and Ca-

free media.

205. Comparative study of an electrogenic
Na pump in various cardiac muscles. HIRA-
OKA, M., SAWANOBORI, T. and SANO, T. (Inst.
Jor Caﬂiiovascular Diseases, Tokyo Med. and Dent.
Univ., Bunkyo-ku, Tokyb)

Although several reports have been presented
to demonstrate the existence of an electrogenic
Na pump in heart muscles, no comparative
studies have yet been done in various cardiac
muscles with different functions and with
different developmental stages. Using Purkinje
fibers (P), ventricular muscles (M) from adult
dog hearts, and ventricular muscles of 6 day-
old and 15 day-old chick embryos, experiments
were done to compare the contribution of an
electrogenic Na pump to the geneéis of cardiac
membrane potentials. The method for study of

an electrogenic Na pump was same as that
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described previously?.

Every cardiac tissue examined showed a
transient hyperpolarization beyond the control
level immediately after rewarming. The diffe-
rence between the maximum hyperpolarization
and the control were about 12mV in P, 17 mV
in M, 4mM in 6 day-old and 10 mV in 15 day-
old embryos. The hyperpolarization was easily
blocked by ouabain (2 x10-5M) pretreatment
for 1 hour before rewarming. In different [K*),
no hyperpolarization was demonstrated in 2.7
mM-{K*], but it was always demonstrated in
54 mM or higher [K*], with P and M. The
higher (K*], was necessary to induce hyper-
polarization with embryonic hearts than with
adult hearts. In the same (K*),, 15 day-old
embryos showed significantly larger hyper-
polarization than 6 day-old ones.

It is concluded that the contribution of an
electrogenic Na pump to membrane potentials
increases with the development of cardiac
tissues.

1) Hiraoka, M. & Hecht, H. H. (1973) Pfliigers
Arch 339, 25-36

206, LEERHLRIOERTEORRE. HE
&, mEOE, META B OEE, FRE R
(BX, B, #—d4:H)

v ¥ % =L (Buffo vulgaris formosus Baulenger)
DLEPSLEBREZEHL, ZOKe POFE 2
Y T 5 0HENE b RS L, mEE
MG LD THETS L, LEENO plateau
DTFBEHO%EC -3 L COER R EEE 0k
S DI IR D W T LM E EE TR & D
EHE TS BHbbRS.

F7oLEBER O plateau OEEEELLE K ©
S-T interval iZIZIE—F ¥ 5.

¥ 2 i TIHIZ AR LE#EH D plateau phase @
ThEO%E, Tiabb TEMOE 2 D slope @
BREERISR & U TR b i i 506k
INHMEDODIDOT H b, QRS FEDORHE DAL
1 & DWW ORMHBFIHC K E <FEFHFIhD D
DTHY, plateau D FREHBEREARTHK TS
He-PE R RUR S h DA T E OFIR T
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BERbh 5.
Z RO R I R S L i < R D Yy
&L, BHVITLEBHRCHEREN L EDhD

16. B . #%

207. The effects of propionate ion on E-
C coupling of frog skeletal muscles. SAKAI,
T., KURIHARA, S., MATSUBARA, S. and NISHI-
JIMA, H. (Dept. of Physiol., The Jikei Unw. Sch. of
Med., Minato-ku, Tokyo)

It is known that extracellular anionic ions
(NO3~, SCN-, CH3SO,~ ets) have a powerfull
positive influence on excitation-contraction
coupling. In the present paper, the effect of
propionate ions on E-C coupling of frog skeletal
muscles was discussed.

The cell membrane was depolarized, and
decrease of spike height and prolongation of
duration of action potential appeared in pro-
pionate Ringer solution. Twitch tension was
inhibited with relation to propionate concentra-
tion. Inhibition of caffeine-RCC was dependent
on concentration of propionate;i.e. mechanism
of Ca-release from SR was deppressed and
threshold concentration of caffeine increased.
The rate of inhibition produced by propionate
was stronger on caffeine-RCC than on twitch
tension. In the skinned fibre treated with pro-
caine Ca dependent tension development was
not influenced with propionate ions, while
caffeine-induced contracture was slightly in-
hibited in low concentration of caffeine. Pro-
pionate revealed no effect on maximum Ca-
uptake of the fragmented sarcoplasmic reti-
culum. On the other hand, Ca-released produced
by caffeine from Ca-loaded SR was obvious in

the presence of propionate ions.

208. The effects of dantrolene sodium on
E-C coupling of frog skeletal muscles. HON-
MA, I, KURIHARA, S, and SAKAIL T. (The Jikei
Unive. Sch. of Med., Dept. of Physiol., Minato-ku,
Tokyo)

LOPERCHEDND L EERT 5 LD LiFE
bh5.

# (207—220")

The effects of dantrolene sodium on E-C
coupling were examined in the present study.
It caused muscle relaxation and had a direct
action on skeletal muscles. It had little effect
on neuromurcular transmission or an action on
the excitability of surface membrane of the
muscle, but the tensions of twitch and tetanus
were decreased. While the contracture with
low concentration of caffeine was decreased by
the drug, the contracture with high concentra-
tion was not changed. The tension of Rapid
Cooling Contracture which causes the active
release of calcium from sarcoplasmic reticulum
was decreased by the drug, but after T-disrup-
sion with 400 mM glycerol Ringer, the tension
revealed only a slight decrease. The drug
surpressed the K-contracture, and RCC during
K-contracture was similarly decreased, Com-
paring the effects of the drug on twitches
augmented with nitrate and with caffeine, the
twitch with nitrate was more decreased by the
drug than the twitch with caffeine. With these
results, we suggest the possibility that the
drug inhibits the inward movement of outer

calcium and binding calcium.

208, HOREIUEER] IC 3t § % dantrolene
sodium D {EF. EHIX B, Wi, K
W, AGEEY (LA, 5--2:1)

g -=, dantrolene sodium %% =/LEHEH5D
WU EE A IR 5 2 &, 0T DEMIEH
ORFELNHFEAE I LW &2 5,
FO{EF &L transverse tubule 2> S/ NMafAA~
OBBIEATHZ LeRIEL. SEXZ DR
%, single fibers 7 & O ANz AlvC
T LTI L.

Single fibers @ twitch tension §Z, 2.5 M @
dantrolene (T X 0 @R IZ50% LT CHE & hu
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Foo ZOHINEIET Ringer #CULlE LT d 7
31555 Bl % 4 5 %%, NOs-Ringer 35
X% 1.5 mM caffeine-Ringer % fv5 & S0k
WIEfE Uie. fi5d 2.5 #.M dantrolene ¢ 1 433
WP+ 5 b caffeine-fffE (7.5 mM) Dz kD B EE
AR X555, tension FEAW7LIsBD
Bfv7z. 10 mM caffeine TlE & OO LR DN,
g5 L72. 25 M dantrolene T20%[HIRTALEL L 2
LRI BT B twitch 35 X UV K-HkE OB 1
1%, 5mM caffeine OIFEIITHRZE & h 2 DI
Shiz. 2 h X b, FMaks» 50 Ca Hix
dantrolene iz X b #f X 3, caffeine-FiED )
#ix dantrolene iz X % caffeine OFREDET
kB doEEbhS. TRITSEERG/IME RO
caffeine iz X % Ca i#f»s dantrolene i X D[
EXRBLVEEIC L - TAEFIhB. BEX
9, dantrolene MOfEF &1 transverse tubule %
4% triadic junction WdH 3 EEx bhb.

210. FHAMMELESVICKEARIC & T S 270
B skiRT, MR Th, B B, kFHED
(FLIREE K, B—hiE)
bhubhii, XEFCH = LERBERCY 7L
BOTFET 52 & &G Licdd, Sl 7 A%
D EE L OB, &k SO o/
K /)15 3= —¥TRATDHERIDTT
NMEERIRE L, COEERRG Uk, fERIEET

TELTHD.

1) # =L single fiber # /4 7 I =4 —¥TC
A5 Lk b, twitch 7 B O K-fiyiids
W U7y, 47 =4 vinfiidhpgxhic, 2o
i resting potential MK L, action potential
WEAk Ui, 2) kRN kD > T VR G R
%9209 (0.67 pmoles/g) iIT{X 4% &, Ca uptake
fElIf20% M X, The il FTa b2
BB+ 2 &, Y7 ABEREELLLEZVIES
Hsdo B3 Ca uptake FEIEINB0Z NI & iz,
Tiahbb, EOME 2 KINELIFRD bhic.

3) T T IEELEN35% (1.14 pmoles/g) WK
+% &, oxalate fEfEF DA/ Nafkd basic
ATPase Tk (ZZE{ LMD ST - 7ahs, 50
#M Ca*t iinic & % extra splitting 235 X
Foo DlEX 0, YTABERET D L REBE T
I ERENEIT I, 7 = A v OFEEH:

i 225

R XD & &, TP R/ INEAIE Tk Ca
uptake fEE SV BE X LT, TLAKD 2%
W EMEE XD & E DR E N

211, BRHOETARRRRICK T 2HERE
DHBICOWT. AHEBEAN @<y 7 vrE
K, TR

1 WIRHEOC X B 5 = VB R O RS
Rr& e Ui, 1 AROM/NER L HlaNc, fho
1AREfmiasticss &, FMEROREI > LDk
2, WHEIC X BT —F 4 77 7 D=, Rk
OB WEBAMELEE Ihiz. OB T —
F 4777 VERBRLZERRLIEER, SR
I HEDEA L IS EROEEE ML % 2 72. Lo
L, ZOBEOESEMTERERIGEO il
LTAARL 7D EDBELTH 572, DT
BB ORNEIL, EHEMO RS 7 IZRTTS
BEREFERER SRR D ST, Rl D-L R 23
AL 7 Db EY DERCABRD T & TH
3.

2. Ca** X Ringer i@ f5eikDTE SR
X BIEBEN R HE L. BMOREAL D 2
i, 10mM @ Mg** Zificinz s &, 8
Rrtx 80~85mV Th »7ch3, EEIEALICITA S
1 79875 <, FRRHH OB WSS & bivic.

3. Mn** OBUEIHRER @ A+ DHIHEHAR
1%, SCN~ ofiftshfic X v fipi /e,

4. ERGA LGB AL B AR T
LDT, WNBRIZE D, MR OEBE DR
MEZ > W CHITaNRI Z T7 Y, B D i)
T & BUGEIR ) & [fIR 5k D Hik & Wil L
oo iR VR R A AR I E A AT B
Lick by, BRIk D ERNEEE B 5 RER<
T LT EIA, 200D HUHE A R I R B
BT LY Uisds -7z,

5. Walker-Schrodt D#IMiz L3 &, TR
W1 B EBLL OB SRR & 5 EREIREEIRIC X
D, WEROBSEAREIT S & v S B>
THRET L7c.

212. BigE T-ERRBREMICHSK X T 2,
Y 0 WR. EIFRA, KEIE GlEX
R, A, JSHAE)

7 YA =L OGN LIHICREE § & ATP
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B #E#EEM: (ATPase, adenylate kinase, AMP
deaminase 3s X U8 5’-nucleotidase) ¥, #5MAINE
(S.M.) 35X 8 T-tubules (T.T.) i3k % D &%
Zbh5d. ZORE%400mM 7Y v Y v THE
e 3 5 & T.T. 25B IR E{LE 2T ter-
minal cisternae (T.C.) OFEERNHEETZZ &
PHEIENDS, £2 T, WEOEREROERR
HlZE L, T-system DEEEERICxTT 5 caffeine,
procaine, Mn?* 35 X O% La3* %R SR Lix.
1) |EHHHITE VT, caffeine 13 LFIRERIE
% {2 U7-. Procaine i3 5-nucleotidase 7&f4:
REWCMH L. Zhizsl, Mn? 3 5-
nucleotidase {EMZIFEINICIEE L /2. La®* X
AMP deaminase ¥ X U° 5-nucleotidase ;%%
ZHHITHH LIz, 2) 400mM 7Y & U VIR,
IZHWT, caffeine {3 AMP deaminase jEE% 5
REE)T{RE L7z, Procaineld Fir KEER IO
LIS ERZ R Lz, Zhizktl, Mn?t (3&8
FEHCEEAEEEYEXeh o 72, La®
BRI & MBRAHEER L. DLEo#E»
5, caffeine & procaine 13 T.T. X b33 L5
T.C. DEEREFRIT, RTEIL{RAERY, BEITIMH
WSR2 TT T EBREZ LRI, Thidk L,
Mn?* 13 T.T. OFEERICH LEEL2 S X €T
25, T.C. I EAERELLVE L Bl
his.

213. PREEEREHEO Ca X/351 o LN, Bk
BER, AEEB EXEA, K, ET4EH)

PREGHRDHOKNHEECHEEC L - TEBIL
HOKNE X, MlasliEo Ca EicKFEL TS
H, 56 mM MgCl, % % Tr #k T CaCly iR[E% 2
mM DU 53 L ERILIHA T 5. 2o, b
T =4 VEERZEFEL TV,

B, TRESHMILEIEMNER A Lk v
B, NCHERE S R 1 Vv 02W/ VNS 2 x %
L, EHBEMEBREG L ERH T LN TE
5. (GEEEMOREEREIIRD T/ X L, 117
cm/§} (B2 180 g, 25C) TdH » 7.

R T mhA4 vmz, Zd Ca & Mg &
DBEEDOFE T 56 mM i, 4 Ca Hinbd
14 mM Ca JIZHL e AT 5 &, [BEIERIT
SHUNIERELEROKE X IETS. Zhic
WUT, BIHXRASROBERTII/NEL, B

1%

]

IR 2 AT 5. BIREEHA ORI DI
SERIII0~ITH Y, EHEET IO 1S
PEY 5. ZoKBE, AROKEEED L LS
SIS IBEL, 7, SMEolEER 25C »»
L5C T3 & A5ICBIE X h 5. Licho
T, BN AKOBKBICE S h 5Bhit, Ca o
7 v HSREFT/VE R B L TA D £ DRIy
AINLOREINIKHEEZOND. Ak
| %L DRiTH s BT INEROEDORSBIT X -
TIRERIEIIA X525, Z DK, Elgic Ca B3
EL, FOBEZBLT Ca BHATSEZ &P, I
HOBRIC L E KL iERT 5.

214, K s uHOIMEE B E . IITH=
(EWBE KR, B

Foawy (fa) OIEIMORGEMECHNERS
2HEBALT, BECHTIEMNELZ TG L
. BEBRELIREMOLE L ITITITHA) (B4
BRicd o2, BROEINCX DIKERET 5.
L2535, BHOREEERZRELELEVERE
TTTRHED, MERZET S LI ORBHEDD
X EB T LA, 5734 X B INHEHI MR EC SR> B YIBH
L7c. fdhiin S OBEERI » TEHRRBT I
LTiE, MEDOETEWIRD IR Uiy, KE
K77~ X5 OWREREEIZ L 8D 5
P, Zhix Ca A+ vick - THEATS. Ll
Mn £ 4 ViZE > TRHEEBRLNT, Tt
b2V TIINE « BHEITIHR LTI 28, —
HOMMIIIHESED. T, 75— VvikE%
ERSE2WVTD, FUaRBRIc s L kiR
BALDBZTINE L, Flik% 50D 5B BT
T5. EIREACIE2EORMBH BTN, KK
DOHEERRICTEHODH T E2MB5. Y
ity 5 O DRIMBAOMEIC LY, K0
RBWEES> DL, MEOD L IIEEO4:
CHWEWS T LR EPD, KRB EINE LT
HEDA A VTR 2R L - TRETEIDER
bhd. MBFENEIIR> DI, Zh bR
HEEMHRETRTHEL L.

215, 4B ARIEICH S B B AIRIEDISE. 1L

AEE ERNEE BE R (BHEWA,
E, H—E3E)

HAR M/ NERE R FB VT b = LB s ol



TaPRE I X OMIBEMN 1 4 vIE AT 5 I5% %
Wit L7,

Wi 485 ) DBE I X - THSHE T BN iE & 58
RIS B2 3. BRIRMINEEILEBERS D 5
FEZHL 5 L HEL, BEHBHSEVYS BIXX
EBEBRICEST 22, BREEECX - TH
ZITER VIR L30FE X T 02 k3. chi<l
DIRT ERERFENIERBELS LT@ L2, &
SHEFHOBEICE VIRNOEENR NS, &
NIESESFMDOBEIC XV NEE~D Cat @
RYRABPEEINE D EELDRS.

Na* %%\ Mg? OMIENIEAZFT->Th
v KCL B TRl L7 A O E LD
BOVRI v, ClIm FEARIKTOREE DRI
V. EGTA FAI X » THHHITINMER S = X
<%, Mot AT X o THBHETINGET
5. ZoOW4EE: EGTA-Ca izXk v Ca?t jBE%
107" M it 5% L /= Ringer B T3 B 5h 523,
400mM 2V + J v Ringer #ic 1 213 7=%%
@D Ringer WIR LTI B 2 5 7%
V. ZDZ &S Mn?t OIERERALIE, KhLs
v ANBOEETFF BT Y & Y VAP X
> TIHESN AT FET L L £ 2 bhb.

216. BREFOEIIEHER. BEEER, JLBER
B (BRI, E, $H4aH)

H = JLAEREER G 0> D HE U TCIE ALY 600 2 /)N
BHRIZ DWW, FEHEdERIERE 2 o2 dg
BIE X D EFEEEROATHHEREE R %2 Kk »
2. Vv A—EOKiEES 12mM Bz L300
Hz OZSH TRl e, RIBGAE TS UTRA
R P, LT DEZEDRN F O35 2 b
5. RN P, & EDEFIEMIE O AR
RIS %, chie P=f(x) &3 5.
I PIXER, s RThitX B0 Ths. £
To—RTER T F @ & & OBRITIZIE P=(F/P,)
Fx)TELINB L b oTe. 2D EDD
BEFEEEROKIIIG 7 « 7 A Vv F OEEE
Hiehbsz tfEENS. LirL FLO1P, D
#iPH TR EA SR RG> D, F OvwhA
Kb LTIRE—EDI VI 54T VARRT
ok 5. TOBEBIIENIVNE SEERT D
INEWEERFBEEPARE LTIERTS X5
Bl L LN,

1%

it 227

REZEXGE&DBERNIE T 52, L
DHABILKES. HOEIEEXEEI, HE
DT ONTHEI MM ERLEDO2 v T 547
VARREHINT 5. D EoE» S, B
UEROREMLEBBR DL LA L S B
B, —MET 1 AV OIEERERC DD L
2 bh5.

217, BREHINEHRFICEATS1, 2082 4
BiL=, AH 18 (BEEX, $-—4H)

KB XZ 7 1 D 5 <E # #5 skinned fibre
RHRACMETS L, gas-laser FiRIC X 215
FRB T em ELTHENRE Y. BHEOK LM
@ fiament I ICHEM T 525, WEANEZRTE
HILEIWRY, Ca 2FA S HRITINGET 5.
BIEG TIIA & fo filament D35 LRG3 <,
#f filament i EL0ERD SN 5. IHERIT
W filament HJERHL 252 &2 RET 5.

1M KCI (pH 6.7~7.0) % skinned fibre i
2% ENIHHABRIEER, gas-laser [EIif{ROLT
A filament DER{LAHEE I 5. 50 mM caffeine
VEIT © BRI AR CEmIHRCE ) 234
U5, iiRE 2R LT 1M KCL 2{E
X @714 i X & 7 skinned fibre % caffeine
INHE#ER® %, Sliding L TIIUMCTE B2, /K
PP E L BNORGDE X L, MIZETD» 5
BRI COM—mERITTRIEN 5 X bhb
(£HR).

K DEBEBEALTFEXET, FABHRGICSE
£ (SELFOC, NEC) 4@ A L, gas-laser
Bt ko5 &, FHIORIN CIRaRRBisL
CTHREHiIEA 2.354+0.10 #m, BEABALC 2.45+0.05
pm, HEERIC 2.70£0.05 pm TH Y, i
I OMHEDEBINTILALED bh it v (B
H).

218, FFUNHEE S HiFgiRICx T B E 0 pE S
Y OWMR. THAN (BERA, %F, 4£H)
Adrian 75 & (1969) 1 = /L% T A5kaHE ¢RI
TCREV- LA TIIERNREEICR 5 —-30mV
DEOBEELEMOBB—EILRDZ 2R LA
B, $322C T3 1lzwvw L 20msec DL RiTxt
LIZIE rheobase DESRAVRME DK ~51 mV L |
DOEEFHHESK 110mV msec &5 —EER
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AL ZOFBBITFIRTEE - 2T H L
rheobase Dl bOBERMFE v STEIMWRICX
> TRIEORBEIHEZIRTWEZ LR RT. 3
mg/ml ¥ 7 v b F S VEMEDEEW-ULAT
PIBRAIBEE DR TINS5 7283, KT LB
BV L2 ETRESR, 50 5HIESER
CEL R EHEMOHMICEY T 5 2msec O
SULATIEEY S0mV HEVEEZTR L. 17
VL 10 msec -3/l AT rheobase ®§y —58 mV
P EDOEERMEIZN 11mV msec b5 m
FEYVBRENE EOWI0GD 1 DiER TR L.
Adrian 7t X DRz X 5 & rheobase TIIbFEE
Ehi- activator ;EEMINEEBIIAEIZET 2D
EIEKOHHZE T 5 O T, BV ULR0OHE
rheobase LAFDEEMI 35 1) 552 EHE T3
L, ¥7 8 &Y VIIIRERBRICET % rheobase
UL EDEIERFHFE v S BERWE OREE #1065
BDDTENERIND., FRWETEV LR
IZ DWW Tid activator DRI 7w F ¥ v
‘T rheobase D#EXFHEHZ - TP rheobase DL
DEFIZHFILTHMT 52 L2 E kT 5.

219. S Y FHRBHOEIOMEE. ILARIE (L
K, IR, HH)

vy FIURE (4, LE,. %505) 13,
i % succinic dehydrogenase {4f5 L myosin
ATPase $efBiZ X o T HUSHLHAICHRE Lok
X, FAFEL(R), AHE(W) & zohiial (I) ok
BT HH I ARG ERBTRRROER
30%, 1 DE»30%, WoEH40%, LEFTIE
FhENnS0%, 20%, 30%, E3|FHTIEThTh
25%, 5%, 0% TH-7=. DX 5 BHNIRHD
BHBR OB VD SEEHRRICDEVERELDZ
LEZBR5.

MR R X > T EMEH 2 L E # T i3 over-
shoot % {§ 5 EBVEN & FET D44 Epp 7207
RRAETHHMO 2EESBD LN, L LE
I CRIEHEMZIVPBEIN. e
EHOBRESITIER Krebsikih TlIzh Thi9+
4.0mvV, 78+3.0mV T H » 78, FEJFHFTIEL
NEXVIEL 84+25mV THo7. 2KDHMANE
2R A LT V-1 relation # %5 &, 3\i@54E
FBIROEF TIX linear TH-72. EXEHT LS
%5 0.64 mm, FE# 0.63 mm, #E3J[§5 059 mm ¢
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W

Ho7e. Ri & Rm iX3@ORHTAERL, Fh
Zh, 150~190 Qcm, 480~520 Qem? DFIFE TH »
7. FEEENT 2 ~5msec T, BEARLIHET S
& Efsp, FEFTIE 3 ~4 pF/om? & 7 pF/em?
Mg DEEE> 2 BEOBMERD Y, EIIH TR
7 ~10 pF/em? & IERAIA & B 2 Bhic. B
LR IR OB ER LRSI 5 —
SOERE LTHEEROREDEESEE LT
wsEEbhb.

220. Intraceliular osmotic plessure of ske-
letal muscles of bullfrogs. UEDA, G., TOMI-
TA, K. and TAKEOKA, M. (Inst. of Adaptation
Med., Shinshu Univ., Matsumoto) ;

By detecting a freezing point depression of
the whole muscle with a needle-type ther-
mistor, the osmotic pressure was measured.
Also, the extracellular space was measured by
0.2mM Rhodan Ringer’s solution method.
Basing upon these values, the intracellular
osmotic pressure was obtained.

1. The extracellular space of the muscles
equilibrated in Ringer’s solution (: R) with 60%
tonicity was 19.8% of the whole muscle, 19.2%
in 80% R, 17.5% in 1'00% R, 18,6% in 120% R,
and 22.9% in 140% R.

2. In normal Ringer, the ratio of the intra-
cellular to the whole muscle osmotic pressure
was 247.8 to 241.3mOsm on the average. In
hyypotonic solution, the ratios were 180.5 to
171.9 for 60% R and 217.7 to 211.4 for 80% R.
In hypertonic solution, the ratios were 296.7 to
288.0 for 120% R, and 314.9 to 308.1 for 140%
R. Under these conditions, the intracellular
values were mostly 7 to 8 mOsm higher than
those of the whole muscles.

3. In the states equilibrated with the
above-mentioned solutions, the intracellular
pressures were about 32 to 43mOsm higher
than those of the external solutions.

4. The seasonal variation of the whole-
muscle osmotic pressure was obtained :in colder
months the values ranged from 254.9 to 303.5

mOsm, and in warmer months from 231.1 to



253.3 mOsm. Thus, the variations in intracel-
lular ones were also expected to take a similar

tendency.

220’. ‘Glycerol effect’ and its related con-
ditions, with special reference to the ex-
citation-contraction (E-C) coupling. FUJINO,
M. (Dept. of Physiol., Bou-Ei Med. Coll., Tokoro-
‘zawa)

1. A series of experiments on ‘glycerol
effect’ (Nature 192, 1159, 1961) has shown that
the effect can be explained as an osmotic effect
of non-electrolyte molecules penetrated on a
localized structure of muscle cell, especially on
the E-C coupling structure which we have
called. Principal structural changes are as
follows : 1. In frog skeletal muscle, thickness
of membranes of the transverse tubules and

the terminal cisternae increases, but distance

17. % &

21, 7EF-)aY rRRBONMGIEESENCD
WT AETRES, KR R ST (R
K, BE Uk, [E, Gi—A:FE)

1Y 77 EFERNRGMEO 7 25—y
Ve VAR VAR KIREZ 2 ~ 5 {FEER T
ZETHHESRAENED 7. ZhinrbT &
F—a Y UREBEBIER L CHLBRED D
tEZ2HN D, F2C1l~2mg/ml BED A
R Y =¥ ARKINCER Shieas, 10~30572
EDOVERRH CRBUER ORI Shizn 7
EF—L2Y Ve VARVADKE XICILFEA L
HENIRD S » 7 (RBER ORI &
D78 o T—EBMDEESDOWAD & Thic Uiz »
To VARV RN D - 723, EEBAOEE & H#
WVAKR VRS EREELH D 5o 7).

FAKRY =¥ C(2mg/ml) iz X - Tix D, H-
R RAIRL OB LIZ3R® bivik s o 7225, 7
2F N2 Ve VAKVARRKRAKY S—+FC
DERRME T RIZEI L, ToREER1T 2
WTHo7e. LEOBERPOLBIREDO 7+ 274 Y
—a ) ViR EDERFRT v F—2 ) v EDfE
BBRE IO LELLNLDTAI VT VEFH
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between the two remains unchangedv. 2. In frog
cardiac ventricle, thickness of surface mem-
brane increases by about 50%, and distance
between surface membrane and the junétional
sarcoplasmic reticulum also increases rharkedljl.

2. In relation to the structural changes
occuring in ‘glycerol effect’, physiological and
structural effects of various osmotic conditions
on frog skeletal muscle have been studies with
following results : 1. An injurious effect of
heavy metal ions (inhibition of contraction) is
markedly modified by osmotic condition, e. g.,
hyposmosis antagonizes the effect and hyper-
osmosis accelerates it (a brief presentation was
in 1965). 2. Of these conditions, heavy metal
ions exist within cell only in the hyperosmotic
pretreatment.

On the basis of these observations, nature

of the triadic junction was discussed.

B (221—237)

BMigicE Y 77 VBT vE =7 A (1 ~20 mM)
RS ERELAT2F~Lay v VARY
ZDHEBRD LN, ImMEY SF VBT v
E2VALLDHRDEL 2R R 2 & -
oo LISLZLZ 3 VR VAE VAT LD
ANl el

222. Effect of chemical modificationé on
the glycine receptdr of the Onchidium neu-
ron. OOMURA, Y., TANIKAWA, T. and MARU-
HASHI, J.* (Dep. Physiol., Fac. Med., K yushu Univ.,
Fukuok « Fac. Education, K umamoto'Univ., Kuma-
moto¥) o

Upon application of glycine (Gly), two neu-
rons in Onchidium ganglia depolarized and
increased in membrane conductance (Gm), due
mainly to increase of Na permeability at the
subsynaptic membrane. From the dose—response
relation, one Gly molecule reacts w‘i‘th one
receptive site. Membrane reversal potential for
Gly is +20mV. Strychnine augmented this
depolarization but caused Gm decrease due to
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K peameability increase. The molecular stru-
ctures of Gly receptors and Na channels were
studied by chemical modification. Gly-induced
Gm increase was reduced linearly in time by
application of the following modifiers : diiso-
propylfluorophosphate ; 2, 4, 6-trinitrobenzene
sulphonic acid ; para-nitrothiophenol. The re-
sults indicated that «-NH;* and «-COO~ gro-
ups of Gly combined in Gly receptors with,
respectively, OH groups of serine residues and
e-NH;* groups of lysine residues. The negative
charged ionic channels are composed of COO~
groups for passing Na.

223, L F FRIFEIC H D . B{RE S HHI OB
F. F&TER, HECEHE*, J.P. Gallagher®* (A
XK, E, F—EHE AKX R REREE
XEe =K, [E, FREH

BH 7= AR MERE O > 7 A THES 2 B
W% 5 x % L, B¥o EPSP(E) it L£9500
msec DANORIETIE 2 35H D EPSP(Ep) K&
< (RiE), TS 15 sec ETOMT Bz D9/
X () RESLONhD. 1sec LAEROHIH
3E 212 545%5% {1 —piexp(—ht)} (o1 LR
h RER) TR SIh 5. FEERFITHIRNE
{1+exp(—bt)} O biLERK) THAONBE
WEL—F Lk ZORHE - MHRKFEERHER
25, YFTREHEACORER XD LD
oD T, MEITEH readily available ACh
Bitik#H+5 L %% %5 &, quantum hypothesis
(m=np) » SEERTFIIKHEER (p) DHEKITK
DT ERHEAENRS.
WEZDREI S » THESPRE, —EFRT
EHRHK L& 20, BEEE® EPSP(Ew) & Es
DOEBUEDSERER» b2 bhictt & HBRE X
hi-. EERPCI0Hz B @ & &, h 23§910
f&, 40 Hz CHI20fE D 7k » 7z (LD EIXRZE)
LIEET S L EREIIERECIS—FLE T
b LEERF& T A LT { readily available
ACh BEOMERENRREL L > T3 T L 2EKk
L7z, IO DOERIISHTEINTWS.
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TERERREYE Y F 7R (&) © EPSPIXE
OB E b » DIEKIR 2 CARCBET 5
5, ZOMEEBREORERREZ®RET L.

FOER, BHligy S5 Lk VWiEE OB RER/N
EPSP LA EMEEE L TWBE I WA LhDH
Zepp/N EPSP & O CEHOIRN (r) SRUER
£ (o) RIZLAEDLDBWEHZLRT, ZOZ L
5 Z DIERBESIE « D v F 7 R/NEROEEY
BOWAH BT Y F T AREORZEETITK
FLTWAWE Eibhotc. ERFRBCEL -
THT 584 D EPSP ifMic> v TFHIE (%)
Lo (SY) BHlE L T, EEmERHOEE.

2 2
P=1-2 %, & b ORISR Y
> 7 AMEOR, n=—2— &3»s L PO
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TEL LA WDIZ n OEFIER/NEL 7 » TW
. ZTh5DT EhSHEMAOEAMREHOIER
ISR T RE In o F+ 7 2 /NaDB DI X - T
XN B Z Eavbir o7,
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BUP 6 ~7 BE QB> SFMAHELEL, Y
7Y R U CE < DRI EE U CHBEIE L
7o. 2~ 4 EREEE Lic= o~ r VRNENR
FALTERMER X CRlc & WEERLALY S
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DEBHEEDDDBHY, FILEMDO VLT
¥ v iREEES»b Bz L, ClI- RERTHE T
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Th B, ThEOMIEMEEAEFELRVES



%
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st EEREMIIEE IR D LB 3 U LIc SR
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226, RYPHLEICKITDHRGESORE. £
ARBA, KERAie (A, B, Buifdm)

RV YE DO MR AR EIROZE W E 1, S
FNWZ 7 7 — v (1075 M) CTHEAERLASIE S I &
N, =¥ v (5 x107 M) TEABROIKEEE
DIERMBR SN 5. ML AchE 3 f5imla
DHIRFUCYE 5. BXEHENIT Ach %
BRKIICE 25 &, RaEBIEsh, ZoF
WESIEABMO T (9—10mV) & —F Lk
ZEEXY Ach THBZ EBbhpotk. YFov 7
ADFEEIB T, FEBM X b 9108 O
fBT, T, AchE ORFIRIE~DEIRAY/ L
B, AchZBHBOHH, HREHDTF» 72D
TR BIEIR AL S hi.

Krir Ach B8, v TAOWRKIE, B
MG & BEERE L, 7T Tik Ca spike DR
EDED, AR EBIRO S Em BEERKO
WAL EOEO ORI & —F L, H%ETI,
EEEALIC S BB BOHE L —F LT D,
FreZ ORI X D BESRIEIC X b BIGES R S
The 7.

221, Effects of hornet venom on lobster
neuromuscular junctions. KAWAI, N. and
HORI, S.* (Dept. of Neurobiology and Neurochemi-
stry, Tokyo Metropolitan Institute for Neurosciences
Fuchu, Tokyo)

The venom of hornet was separated by chro-
matography and effect of each component on
lobster neuromuscular junctions were studid
intracellulary. After gel-filtration using Sepha-
dex G-50 the venom was separated into 7 parts.
Among them, 3 parts (D.E.F.) were found
sensitive to the synaptic transmission. Part F,
which contain lower molecular substance, gave
an augmentation of both epsp’s and ipsp’s and
this part proved to have 5-hydroxytryptamine.
Part D caused a suppression of epsp’s while
ipsp’s remained unaltered. The passive electric

properties were little affected and increase in

o>
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frequency of miniature potentials was invaria-
bly seen before blockade of epsp’s. This result
suggest that the action of part D is mainly
presynaptic. Part E caused a reduction in
membrane resistance which resulted in disap-
pearance of both psp’s. The action of part E
was found reversible.

The phenomena after applying the crude
venom, namely initial augmentation followed
by suppression of psp’s, increace in frequency
of miniature potentials and decrease in mem-
brane resistance were explicable by summated

actions of 3 venom parts above described.

228. Rapid perfusion of the isolated single
muscle fiber of the crayfish. TAKEUCHI, A.
and IIMURA, M. (Dept. of Physiol., Juntendo Univ.,
Hongo, Tokyo, Japan)

When L-glutamic acid is applied iontophoreti-
cally to the surface of the crayfish muscle, it
produces a transient depolarization (the gluta-
mate potential). The analysis of the glutamate
potential showed that its time course, especially
its falling phase, was faster than that of the
glutamate concentration at the junction, cal-
culated from the diffusion equation. The square
of the calculated concentration was more close
to the time course of the glutamate potential.
This result may be explained, if the dose-
response relation shows a cooperativity. The
measurement of the dose-response relationship
is, however, difficult, because of the desensitiza- v
tion. Therefore, a single muscle fiber was iso-
lated and placed in a bath (0.03 ml). The bath
solution was replaced at the rate of about 0.5
ml/sec, so that the bath solution was changed
in a fraction of a second. The muscle fiber was
perfused with various concentrations of L- ‘
glutamate solution and the resulting depolari-
zation was recorded. With this method the
effect of the desensitization was minimized. Km
of the dose-depolarization curve was about
107*M and the slope of the Hill plot was
about 2.
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229, AL X FAKEDOL F F AGEICKTT BE
H. 3 OB CRiEE—, [HHE @EAA
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#afl 2 F L7k ER (CHHgCl) oy 3mg/kg &€
NLEy FOERENIC IEOLES LALE E, EH
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H = AT ASEMLT T, CHsHgCl 13iig
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B EFROBAZ P, LW THED &2
X o TMAT D, ZOX S A O ZE RIS
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230. The modé of actions of fluoride ions
on the neuromuscular transmission in frogs.
KAIBARA, K., KUBA, K, and KOKETSU, K.
(Dept. of Physiol., Kurume Univ. Sch. of Med.,
Kurume, Japan)

The mechanisms of the facilitative effects of
F- (5mM) were studied in the frog sciatic
nerve-sartorius muscle preparations. F~( 5 mM)
increased the amplitude of ACh potentials and
prolonged its time course. A similar augmenta-
tion of the ACh potential in the presence of F~
was observed even under the conditions where
the cholinesterase activities were completely
blocked by neostigmine (2 #M), physostigmine
(80 #M), or TEPP (1 mM). Action and resting

&

i

potentials of the muscle fibre membrane and
its input resistance were not significantly
affected by F~ (5 mM). The end-plate currents
(EPC) recorded from the glycerinated muscles
using a voltage clamp technique were slightly
increased in amplitude, while markedly prolon-
ged in its time course, under the effects of F~
(5mM). The voltage sensitivity of the prolon-
ged EPC decay remained unchanged under
these conditions. Furthermore, there was no
change in the equilibrium potential for the
EPC after application of F~ (5mM). A pos-
sibility of the presynaptic effect of F~ seemed
to be neglected by the lack of its effect on the
quantal contents of the EPC. These results
suggest that F~ facilitates the neuromuscular
transmission through its increasing action on
the sensitivity of the end-plate membrane to
ACh, presumably by stabilizing the - active
transmitter-receptor-ion conductance channel

complex.

231,
drug on the ion conductance channels at
the frog end-plate membrane. KUBA, K.,
CHIKAZAWA, K. and KOKETSU, K. (Dept. of
Physiol., Kurwme Univ. Sch. of Med., Kurume,
Japan)

Effects of a piperazine derivative, trimetazi-

A possibility of direct actions of a

dine (1-(2, 3, 4 =trimethoxybenzyl) piperazine
dihydrochloride) on the frog end =plate mem-
brane were studied. Action and resﬁng mem-
brane potentials and the input resistance of
muscle fibres were not affected by trimetazidine
(82~165 uM). Furthermore, the frequency of
the miniature end-plate potentials was unchan-
ged under these conditions. Acetylcholine (ACh)
potentials were markedly reduced in amplitude
after application of trimetazidine (82~165 uM).
The effect was reversible, The dose response
curve of the end=plate membrane to ACh
showed a pure non-competitive type of the
blockade.

decreased the amplitude of end-plate currents

Trimetazidine (165 uM) not only



(EPC) recorded from the glycerinated muscles
using a voltage clamp technique, but also
drastically shortened its time course. Under
these conditions, the falling phase of the EPC
The

equilibrium potential for the EPC slightly

became completely voltage insensitive.

shifted to a more negative value in the presence
of trimetazidine (165 uM). The rate of desen-
sitization of the end-plate to ACh was facilita-
ted and became voltage sensitive by the action
of trimetazidine (133 uM). These results would
suggest that the agent blocks a step subse-
quent to the interaction of ACh with its
receptor, which presumably involves the ion
conductance channels and is responsible for the

voltage sensitivity of the response.

232, WEFHEEICHLFT Cott HLTs Nitt
ofER. BEET, MHEHBE (BB, KB, ®’E)

b Y= H =L DT E AV Cott & Nitt
MRS EAE IO T 2 ER 2 MUNERIRIC X - C
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DEEZDBND.

233. Effects of some monovalent cations
on the neuromuscular junction of the frog.
TAKEUCHI, N. and UMEHARA, Y. (Dept. Phy-
siol., Juntendo Univ., Bunkyo-ku, Tokyo)

Effects of some monovalent cations on pre-
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synaptic nerve terminal membrane of the frog
neuromusclar junction were studied with intra-
cellular recording of spontaneous miniature
end-plate potentials (m. e. p.p.).

In many cases, Cl-free SO, or NO; solutions
were used, and tonicity of the solutions of
various ionic composition was kept constant.

When Rb* (5~12mM) was applied, the
frequency of m.e.p.p.s was immediately in-
creased. This increase depended on the con-
centration of Rb* and was maintained during
application of the ion, Thus Rb* was almost
similar to K* in effect on the nerve terminal.

On the other hand Cs* had no marked im-
mediate effect on frequency, but prolonged
application induced a progressive frequency
increase. At higher concentrations of Cs*
(above 70 mM) an immediate increase in the
frequency appeared.

T1%, in relatively low concentration (0.5~ 5
mM), produced a gradual increase with some
immediate effect.

The relationship between these early effects
and the concentrations of these cations suggests
that the serectivity sequence of the cations is
TI*>K*>=Rb*>Cs* for the presynaptic mem-

brane of neuromuscular Junction.

234, Random nature of the spontaneous
miniature potentials in insect muscles.
WASHIO, H. and INOUYE, S. (Lab. Neurophysiol.,
Mitsubishi-Kasei Institute of Life Sciences, Machi-
da, Tokyo)

The miniature excitatory postsynaptic poten-
tials (m. e. p. s. p. s) were recorded intracellularly
from the depressor muscles isolated from the
metathoracic legs of cockroach, Periplancta
americana. The spontaneous potentials occurred
at frequencies ranging from 1.0 to 3.0/sec in -
the standard saline containing 5 mMCa. Most
part of sequence of the potential was uniform
in time, However, a short burst of high-
frequency discharges was occasionally observed.

The time intervals between the events were
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analysed, using a computer program to test for
properties of a Poisson process.

Our results showed that the spontaneous
transmitter release approximates a Poisson
process at this tissue. This means that the
release of each m.e. p.s. p.s is independent and
cannot be influenced by past or future events.
It may be true that thc distribution of the
intervals does not fit criteria for a Poisson
process when the sequence containing a short
burst of high-frequency discharges is selected
for the data set. In a statistical analysis of the
set, however, it was suggested that the pri-
mary process of such a distribution is Poisson
which is occasionally contaminated by the

burst phase of the release rates.

235, MBIANT7 AV b~ TEAZEIC L IHREE
MEOSHDOWRE. /NEZ, EHMT (FERELH
FREAT, fiREE)

BRaaNz 74V b= 7 PH T~ L
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ENiIE K S h % *H-acetylcholine ¥ /- X %H-
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236. Hyperpolarization observed on snail
ganglion cells by high external concentra-
(Dep. Physiol.,

Saitama Med. Sch., Moroyama, Iruma-gun, Sai-

tion of potassium. YAI, H.

tama)

Some cells in subesophageal ganglion of land
snail often hyperpolarize rather than depolarize -
when they are perfused with high concentration
of K*, The amplitude of this hyperpolarization
of membrane potential is about proportional to
the external K* concentration ((K*)) within
certain range. Membrane resistance decreases
with the hyperpolarization, being inversely
proportionate to [K*Jo. These were observed on
both D and H cells, and also the cells insen-
sitve to ACh.

The membrane seems to get permeable to C1~
during the high (K], hyperpolarization, because
it shows K* depolarization in Cl~ free media.
Pentobarbital depresses ACh response and con-
verts the high [K*}

depolarization expected from the theoretical

hyperpolarization to

Nernst equation, regardless of cell type.

It is considered that some presynaptic in-
hibitory fibers are primarily depolarized and
excited by high [K*),, and in turn they hyper-
polarize the membrane of the cells under
observation as a result of the increased per-
meability to Cl~. Although the effect of this
secondary inhibition is strong enough to
suppress the K* depolarization, it is removed
by treatment of pentobarbital which is known
to block synaptic transmission and discloses

the expected K* depolarization.

237. Input-output relation across the re-
ceptor-afferent synapses in a tonic electro-
receptor of marine catfish. UMEKITA, S,
AKUTSU, Y. and OBARA, S. (Dept. of Physiol.,
Teikyo Univ., Sch. of Med., Itabaski-ku, Tokyo)

In Plotosus ampullae the graded information
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transfer has been proposed for the receptor-
afferent synpses on the ground of single nerve
recording. The synaptic transfer was further
studied in situ by correlating external PSP’s re-
corded from the afferent terminal, to presynaptic
potentials recorded inside the ampulla, in the
presence of TTX. The spontaneous afferent
activity was first suppressed by conditioning
hyperpolarizing pulses. Shorter test pulses then
were superimposed to elicit clearly definable
depolarizing PSP’s. The relative amplitude of
the depolarizing PSP’s was plotted against the

ampulla potential which was measured in
respect with the ampullary reference level
prior to stimuli. The input-output relation
follws a sigmoidal curve similar to that in
efferent synapses. However, the transfer relation
is makedly shifted along the presynaptic V-
axis to negative side, resulting in afferent
output of about 20% maximum in the absence
of stimuli. The slope around the reference level
is much steeper than that of efferent synapses,
and changes linearly within 1 ~2mV in pre-

synaptic potential.

18. B E& & H B (238—239)

238. 5 & AFIHIC & BIERBIETE OGS L
22U T, AMZER, #TFEW, ulgd (T
X, [E, H—EH)

W& EDREES YLD, ST &b 6msec
D= IRITBRT 5. [HlEOF/D* 10 msec,
fEAH 100 msec T, £DM T v & AREETE
FBENRFEELTVS. Zhic X DD 1k
KERTHZLNTES.

1kfeskon b | BEORHE & RS 2 H
JELTWS aillfl)= » — » vV OEREFHRT 5.
SAIARREIIHE LC EPSP 3 %4 L, #0MmE
kb o hRRAKMEETNEER = 2~ v
BRKkTE. AL 7ERAE KT VEARIGT
FELTWS. L LEARE A1 7 DA
BR%E & % & A4 7 DRI Z /A ic locked
XhTw3. izl unlocked DA 7D
5. ZAKRERLERT 5 LEEMIKE TS
Bah, ThEKRTASS 7E2FBETS. shs
unlocked A1 7 TH 5.

BHpr EspkichBT o5&, 7 v & AR
THRELTAAL 7P T B, Ao 7 LIEFK
W OB % kD 5 & IETZKIC locked X
N AL 7 BEE L TWS, EEORIBZ &
W5 EHET DAL 7 ESHET. BRI ENEE
L4 LT A A 7 D HeAs I i S B D 7% B
e 5.

239, Relationship between surface EMG
and NMU discharge activities. SAMESHIMA,

M., KATADA, A., SUZUKI, H.*, OZAKI, H.* and
SUHARA, K.* (Laboratory of Psychophysiology,
Tokyo Gakugei Univ., Koganei, Tokyo « Laboratory
of Physiology, Facult. of Education, Tokyo Univ.
of Education)

Needle electrode EMGs and the surfaae EMG
were simultaneously derived from M. biceps
brachii under the static contraction. The sur-
face EMG preceding and following the NMU
spikes was averaged, and cross spectral analysis
between NMU activites and the surface EMG
was made by the medical computer MC-1.

The NMU spike components with time delays
of a few milliseconds was found in the avera-
ged surface EMG. Coherence between the
surface EMG and NMU activities were relati-
vely high in the original needle EMGs, but
extremely low in the NMU pulse trains which
were obtained through rectification of NMU
spike discharges to the square waves. When
the multiple series of NMU pulse trains were
involved in the analyzed data, the increase of
coherence was observed.

Thus, it was infered that the surface EMG
was generated as the summation of mass NMU
activities. However, as a value of coherence
was lower at the frequency of NMU discharges
and higher at sub- or high-harmonic fre-

quencies, temporal characteristics of a single
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or multiple NMU discharge trains must also be

considered in order to elucidate the generation

19. ¥

240. Recurrent inhibition of cortical PT
neurons : lts barbiturate sensitivity. KAME-
DA, K., KITADA, Y., YAMADA, Y. and SHIMA-
DA, K. (Dept. of Physiol., Niigata Univ. Sch. of
Dentistry, Niigata)

The discharges of cortical PT neurons were
inhibited after repetitive antidromic stimula-
tion. The inhibited discharge rete is linearly
related to the rate of control, or normal, dis-
charges, as we reported before (J. Neurophysiol.,
32, 540), i.e. inhibited (Fi) and control (Fn)
responses was related as Fi=biFn—a where
b=1. Under barbiturate anesthesia, the value
of b remained constant whereas ¢ was de-
creased : degree of inhibition was smaller
under anesthesia. This reduction of cortical
‘frequency limiter’ efficacy may make it easy
to explain burst discharges during barbiturate
anesthesia, but it is difficult to reconcile with
the findings that moderate dose of barbiturate
reduces EPSP’s only.

The reduction of inhibitory drive recoverd
gradually to normal when anesthetic effect
ceased, but recovery time course of inhibition
was slower than that of total discharge rate.

In course of these studies, we examined
characteristics of adequate stimulus to PT cells
we encountered. Some showed direction selecti-
vity : stimulation in one direction elicited more
prominent responses than the other. Incidental
findings with this kind of respones were
reported here : Two given sites within the
receptive field were electrically stimulated
successively. If the stimulation sequence was
in the preferred direction, and the interval
was adequate, the response was facilitated. If
the direction was opposite, the response was

inhibited. A model was proposed and discussed.

of surface EMG.

B4 (240—262)

241. Functional differentiation of cortical
pyramidal tract cells. ENDO, K., ARAKI, T,
KAWAI, Y., SHIGENAGA, Y.* and YAGI, N #*
(Dep. Physiol., Fac. Med., Kyoto Univ., Kyoto s
Dep. Anat., Dent. Sch.. Osaka Univ., Osaka* and
Dep. Oto., Fac. Med., Kyoto Univ., Kyoto**)

PT cells evoking EPSPs by brachium con-
junctivum (BC) but not by medial lemniscus
(LM) stimulation, by both BC and LM stimula
tion and by LM but not by BC stimulation
were classified into motor (M), motorsensory
(MS) and sensory (S) types respectively. M cells
were located mainly in the precruciate region,
whereas MS and S cells were predominantly
in the postcruciate. Fast PT cells were found
mostly in MS cells. MS and S cells but not M
cells had often Ia and cutaneous inputs. Recur-
rent facilitation was observed mainly in MS
cells, while recurrent inhibition was seen in
approximately equal ratio in the three type
cells. Incrementing responses by VL or CM
stimulation were observed predominantly in M
and MS cells, whereas those by VPL stimula-
tion were mostly in MS and S cells. Projec-
tions of axon collaterals of M cells were often
to VL or RN, those of MS were to VL, RN,
VPL or DCN and those of S cells were to VPL
or DCN. Fast PT cells of the three types were
facilitatory and inhibitory on fast and slow
spinal motoneurons respectively, and slow PT
cells of the three types were facilitatory on

both fast and slow motoneurons.

242, Activity of neurons in cortical area
3a during finely controlled motor acts.
TAN]JIL, J. (Dept. of Physiol., Hokkaido Univ., Med.
Sch., Sapporo)

Recordings were made from cortical 3a of

rhesus monkeys and discharge activities of
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neurons were studied while animals were per-
forming trained motor acts which required
skill and concentration. Units were selected for
observations on the basis of presence of marked
sensitivity to stretch of or tap at wrist muscles
but absence of activation by cutaneous tactile
stimulation or electrically-evoked muscle twitch.
Low threshold peripheral nerve stimulation
subthreshold for muscle contraction elicited
neuronal discharges with latencies as early as
6 msec. Observations were focused on neuronal
activities specifically related with fine control
of wrist movements. Enhanced discharge
activities were recorded in association with
motor performances as ; 1) holding a handle
and placing it in a narrow zone and 2) moving
the handle from one position to another smo-
othly with required time courses. In the latter
case changing the load applied to the handle
in the course of the movement revealed neuro-
nal activity changes which seem to reflect
spindle activities signalling discrepancies bet-

ween intended and actual muscle length,

243, Prefrontal unit activity during visual
delayed response with different cue loca-
tions. SAKANE, T. and KUBOTA, K. (Dept. of
Neurophysiology, Primate Research Inst., Kyoto
Univ., Inuyama)

It was examined how prefrontal unit activity
related to visual delayed response performance
are influenced by changed cue positions in the
visual space. One of two identical spots was
used as visual cue and two spots as response
signal. Left spot was projected in one of three
different positions on the screen. Position of
right spot was fixed.

Nineteen units showed a correlation to the
task. Two thirds of them showed an increase
of discharge rate during cue and delay phases
in left and right trials and there was no diffe-
rence in the degree of increase, even if left
spot position was changed. In remaining units

an increase in trials with one of three left
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spots differed strikingly from that in trials
with two others. These results indicate that
prefrontal unit activation is not only related
to the specific location of the cue in the space,
but also to non-specific “attentive” process of
the animal.

Studies are in progress to compare prefrontal
unit activity, when the cue is projected through
intact eye and theough immobilized eye. Pre-

liminary data are presented.

244, Recepfive fields of neurons in somatic
sensory cortex (SI) of the cat: directionally
selective units. IWAMURA, Y. and TANAKA,
M. (Dept. Physiol., Toho Univ. Med. Sch., Ota-ku,
Tokyo)

Receptive field characteristics of SI neurons
were studied in unanesthetized curarized cats.
Microelectrode penetrations were directed ma-
inly toward area 2, in the cortical region caudal
to dimple and rostral to ansate sulcus. The
course of electrode tracks was later investigated
histologically.

Among 90 units isolated, 54 were hair units
responding phasically to the ordinary stationary
stimuli on the hairy skin. 18 of the hair units
had directional selectivity, i.e. they responded
most vigorously when the stimulus was moved
in one particular direction on the skin. 12 units
responded to rubbing of the hairy skin, effective
only when the stimulus was moving. The
moving stimuli had a prefered direction, and
the stimuli moving in the opposite direction
inhibited the spontaneous discharge in all of
the cases. Several units responded to combina-
tion of skin submodalities, and some others
responded to both skin stimuli and joint
movements. These results support the view
that in SI starts the integration of information
from peripheral receptors toward the process
of pattern recognition in the somatosensory

system.

245. Analysis of the photically evoked
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secondary response under pentobarbital
anaesthesia. UCHIDA, T., SUZUKI, N. and
IWASE, Y. (Kyoto Prefect. Univ. Med., Dept. of
Physiol.) v
Under deep anaesthesia with pentobarbital
(30 mg/kg or more) flash stimulation evoked
the secondary positive potential (P2) after a
long latency (90 msec at the shortest) on rabbit
visual cortex. This potential resembled the
primary positive potential (P 1) in wave form
and in fact both potentials proved to be the
excitation of common cortical elements. By
reducing the flash intensity P2 increased in
amplitude at medium strengths, while P1
decreased gradually in accordance with the
stepwise reduction of stimulus. At double flash
stimulation with 200 msec interval test P 1 was
lager than conditioning P 1, but test P2 was
smaller than conditioning P 2 on the contrary.
The primary evoked potential on superior
colliculus (SC) behaved in the same manner as
P2. Partial destruction of ipsilateral LGB
caused the reduction of P 1 amplitude, but did
not affect P2. Electrical stimulation of LGB
evoked a positive potential similar to P 1, but
did not evoke a sharp positive potential com-
parable to P2. Stimulation on SC induced a
positive potential with long latency. These
facts suggest that P2 is not brought about
through LGB, but via SC and other complicated
subcortical structures. Local lesion of SC did
not lead to the decrement of P 2. This may be

ascribable to a too restricted lesion of SC.

246. Projection pathway of the superior
colliculus to the vestibular cortical center
in the cat. JIJIwA, H., WATANABE, S. and
IToU, K.* (Institute of Equilibrium Research, Gifu
Univ. Sch. of Med.« Dept. of Anatomy, Gifu
Univ. Sch. of Med.*)

The posture control is performed mainly by
means of information processing in the vesti-
bular and proprioceptive systems. Further, the

visual information may be another one impor-

wr

i

tant for this control. In visual systems, the
superior colliculus (SC) prefers to respond to
moving objects, so that it has been supposed
to have some close relation to the posture
control, It may be supposed that there are
several relay stations along the SC projection
path to the vestibular cortex, where the in-
formations coming from SC are integrated with
those from the vestibular (and proprioceptive)
organs.

The present study was aimed to search for
such stations in immobilized cats. The vestibular
cortical neurons responsive to the electrical
stimulation of Deiters’ nucleus (DN) or SC
showed latencies of 4 ~10 and 5 ~ 8 msec,
respectively. A wide region within the magno-
cellular medial geniculate nucleus (MGM)
responded to all of stimulations of ipsi and
contralateral DN and SC. Latencies of the
responses were shorter than 2msec. Cortical
neurons responded to MGM with variable
latencies (3 ~11 msec), suggesting that MGM
projection to the vestibular cortex was com-
plicated although monosynaptic connection in-
cluded. Almost total ablation of the cerebellum
hardly influenced any connection included.
Almost total ablation of the cerebellum hardly
influenced any component of cortical evoked
responses to MGM, SC and DN stimulations
and also unitary response of cortical neurons

to DN stimulation.

247. Response characteristcs to complex
sounds in the auditory cortex of cats.
NOMOTO, M. and TSUDA, S. (Dept. of Physiol.,
Med. Sch., Dokkyo Univ., Mibu, Tochigi-Ken)

Unit recordings were made from the auditory
cortex of unanestheized cats by means of
tungusten microelectrodes. In the cortical
neurons, frequency modulated sounds (FM)
were usually more effective in eliciting re-
sponses than temporally monotonous sounds
(pure tone bursts, white noise bursts, clicks).

The FM sensitive units often reeceived so
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strong inhibitory effects from the onset of
stimulus that it seemed to cover their marked
sensitivity to the temporal patterns of FM.
The responses to FM bursts could be, however,
revealed by prefixing a monotonous tone before
the FM. The units obtained from the deep
layer of the cortex often showed that their
PST histograms had the sharp multipeaks
which coincided with a fixed frequency of FM.
Each peak would be considered to come from
the lower level of neurons which have anarrow
tuning curve. The quantitative aspect of the
mutual inhibition and excitation in the neuron
could be estimated by mesuring the magnitudes
of each peak. The simultaneous observation of
averaging of the slow components as well as
the PST's revealed sometimes the underlying
inputs which were otherwise unobservable.
Although the units of this kind were also
found in the medial geniculate body, they
showed a clue to solve the integrating me-

chanisms of auditory information.

248. Depolarizing after—potentia[s of hip-
pocampal pyramidal cells. FUJITA, Y. (Dept.
of Physiol., Nippon Med. Sch., 1-1-5, Sendagi,
Bunkyo-ku, Tokyo)

Depolarizing after-potentials (DAPs) of hip-
pocampal pyramidal cells were studied with
intracellular microelectrodes in rabbits ane-
sthetized with Nembutal and, in addition,
curarized. Two type of DAPs were distin-
guished. The first type was charcterized by its
linear relationship in magnitude with the spike
and the membrane potential of the cell body,
and had an equilibrium potential of —50 to
—60 mV. On reduction in the membrane poten-
tial beyond the equilibrium potential, hyper-
polarization-going dips appeared in place of
DAPs. The second type was characterized by
the absence of linear relation in magnitude to
the spike and the membrane potential of the
cell body, and produced predominantly when

the membrane potential of the cell body was
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reduced beyond —50 to —60mV. It was the
second type of DAPs, not the first type, that
led to the genesis of the so-called inactivation
response, which was a large (more than 20 mV
in magnitude) and prolonged (more than 20
msec in duration) depolarization of the pyra-
midal cell membrane with spike inactivation.
Both types of DAPs were shown to be non-
synaptic events.

249, #EB(Cdsl+ D spreading depression,
SRR, BPHETRL, EEMF, EA%E—x (il
PSR EV, B - IR, B—aETE)

FREECESVWTHFEINS spreading depres-
sion (SD) X MELIOBFKIMEEIC I T b ELE X
ho, BHETHEWEMZEEEEZRL, Xbic
neuron OBGHIMEZIZOWTHELIKRT X h
T3 7z %, SD ¢ mechanism %383k 3 2E4
DEVEHRLTH 5.

LEOBE»S, BED SD L, neuron &
glia DFBAZEL, ¥ F 7 2B 2 8%
XU SD ofEERR > TR RnL, WicR
TS X

1. BETHERINhS SD 13, DC BAr, Hula
HEK WFhIHEED SD RO L8 2 &
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R B B,

2. SHWEE OEEESH # T X v, s
K* bl Bt s Lchng Ry, 21T,
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5. SDDFEEIT L » THEMIRD >+ 7 RE
RO BRI S h 5.

6. —{HDWEEB THEL - SD il OMEE~
{Z388, ¥/ Fimbria ~DZIBL 3D b h /it
V.

250, KENREICETD glia fml & HmARIN A
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VB DRSS I o (s T HHETL, &dEgh
B, HERUR, BEAE— (PHREREDL %
T o whZS) K, AR

KB EOMHEE K fl s, KEDH D Vi
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T K okF%2fE5, SHiC glia ©
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WFh AT 5P E I h o kXD
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251, SeHIEERC & T DRED 10HZ FEHICD
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—B¥,  HHEE R (BF) 119mb « 50K, B, g .
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252. Fundamental properties of the photi-
cally evoked lid MV responses. OZAKI, T.
(Dept. of Physiol., Hirosaki Univ. Sch. of Med.,
Hirosaki)

The microvibration (MV) responsed and
potential changes elicited in the upper eyelid
by flash stimulation to both eyes or a single
eye were recorded with the summation technique
in healthy subjects with eyes closed.

The averaged lid MV responses evoked by
stimulation to both eyes were characterized by
an initial small downward deflection, following
two large upward ones and some slow vibra-
tions. In the averaged potential evoked pho-
tically, the early rapid components with two
peaks and late slow component were recognized
markedly. In flash stimulation to only one eye,
the lid MV responses in the occluded eyeid
showed the same patterns as those obtained by
stimulation to both eyes, although the am-
plitude of the vibrations was decreased slightly.
In the lid potential changes, the early rapid
components were considerably decreased - in
amplitude and the late component disappeared.

These results suggest that the photically
evoked lid MV responses can be more signifi-

cant indicator in the photopalpebral reflex.
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254, The effects of psychotropic drugs on
the CNV amplitudes. KUDA, K. (Dept. of
Physiol., Sch. of Med., Univ. of Tottori, Yonago)

The contingent negative variation (CNV)
was measured before and after administration
of diazepam and chlorpromazine in 8 and 9
normal subjects, respectively. A warning
stimulus (S; : click at 20 dB) was followed by
an imperative one to make the switch pushed
(Sy : flashes or electric stimuli to the right
median nerve at the wrist). The EEGs from
Cz and Oz were referred to linked mastoids
and 20 trials in 2 seconds’ analysis time were
averaged.

When S, was of electric, the CNVs at Cz
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and Oz were decreased significantly in am-
plitude as the drugs’ effects.

Using flashes as S, similar decrement was
observed by diazepam at Cz but not at Oz
However, statistical examination of chlorpro-
mazine effects on 9 subjects revealed no chan-
ges. If 2 cases were excluded, significant in-
crements of the CNV were found at two loca-
tions in the remaining 7.

The correlation coefficient between the CNV
amplitudes at Oz and Cz was significant both
before and after chlorpromazine administration.
The 0z/Cz amplitude ratio was also significant
between before and after diazepam administra-

tion when S; was electrical stimulation.

255. Hemispheric dominance in brain po-
tentials. OIKAWA, T. FUJITANI, ‘Y. and
SHIMIZU, T.(Dept. of Physiol., Sch. of Med., Univ,.
of Tottori, Yonago)

Respiratory variations in spontaneous EEGs
over human scalp were detected by averaging
when the time constant of CR amplifiers was
longer such as 2sec and the sweep was trig-
gered at a difinite phase of respiratory me-
chanograms. The amplitudes of respiratory
changes were from several uV to several tens.
Even in single traces of EEG, these changes
were often recorded and were ascertained by
cross-correlograms of EEGs and respiratory
mechanograms. The phase relation of EEG
changes to respiratory cycle was not always
definite at the individual or the recording
location.

The topographical recording of these varia-
tions was done along a line extending from
the nasio-iniac midpoint to a point 2cm an-
terior to the tragus. Significantly larger poten-
tials in the left hemisphere than in the right
were found in 3 of 6normal right-handed
subjects. The remainings and 4 left-handed
subjects showed no difference between the
potential variations in bilateral hemisperes.

These results seem to be analogous to the
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findings that pre-motion positivity over the
motor cortex preceding a voluntary movement
was bigger in the left hemisphere of right-
handed subjects and was not detected in left-

handed ones.

256. Analysis of evoked potentials and the
background activities. (1) On the spatial
distribution and temporal change of the
evoked potential. OzAKi1, H. SUZUKI, H,
YOSHIMOTO, K., SUHARA, K., MIURA, R.* and
KAMIYA, Y.* (Labor. of Physiol., Facult. of
Education, Tokyo Univ. of Education « Labor. of
Psychophysiology, Tokyo Gakugei Univ.*)
Considering the stochastic aspects of the
evoked potential in relation to the background

EEG, its statistical properties were further’

examined. In Addition to obtaining variance
{or S.D.) of the amplitude of the responses,
differences of the responses were tested by
Student-test. And frequency components of the
evoked potential were extracted by the method
of the spectral analysis and compared to that
of the EEG in the resting state. When the flash
stimuli were intensified, the evoked potential
was augmented after stimulation, but the
change of responses to differnt stimulus inten-
sities occurred in different time points within
200 msec after stimulation. Repetitive stimula-
tion of the tone pip resulted in changes of
200~400 msec components in the frontel and
central areas, but the repetition of the flash
stimuli mainly affected the component around
100 msec in the frontal area and 100~300 msec
components in the occipital area. These results
suggested that the influence of the repetition
of the stimuli would be different in time course
of responses between these sensory modalities.
In the power spectra of the evoked potential,
some specific components were found com-
ponents below 6 Hz may be correspond to the
deflection within 200 msec, components of 11.5~
12Hz in the tone stmulus and of 12~14 Hz in
the flash stimulus, which were of higher

]

frequency than that of alpha rhythm -in the
resting state, appeared in the posterior regions.

257. Analysis of evoked potentials and the
background activities. (2) On the changes
of the background EEG and the distribu-
tion of frequency components of the re-
sponses. SUZUKI, H., SUHARA, K., YOSHI-
MOTO, K., KATADA, A%*, KAMIYA, Y.* and
MIURA, R* (Labor. of Physiol., Facult. of Educa-
tion, Tokyo Univ. of Education « Lobor. of Psycho-
physiology, Tokyo Gakugei Univ.*)

The present study aimed to separate the
component of the evoked potential and its
background activities from original traces after
stimultion, and further to examine relationships
between them. Spectral analysis was applied to
the EEG records preceding or following each
stimulus for one second and also to the avera-
ged waveforms of the responses. Difference
curve of EEG spectra between pre- and post-
stimulus period was well related to the spect-
rum structures of averaged evoked potentials.
Spatial distribution of power spectra of the
evoked potential on the scalp was different
from that of EEG in the resting state and
showed specific patterns to the stimulus moda-
lities. When the prestimulus conditions were
differntiated to two states : to alpha dominant
or to slow component dominant, averaged wave-
form and its frequency spectra showed that the
rhythmic component was more clearly observed

in the alpha dominant state.
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263. The effects of phenothiazines on the
spontaneous firing of cat Purkinje cells.
KAWASAKI, T. and MARUYAMA, S. (Dept.
Neurophysiol, Brain Institute, Niigata Univ., Nii-
gata)

In the Ist report it was shown that butyro-
phenones exerted a GABA-like inhibitory effect
at the GABA-operated synapses. Studies were
made of effects of some phenothiazines on the
Purkinje cell activities of the cat cerebellum.
Chlorpromazine (10 and 50 mM ; 80~120 nA)
and 3-methylsulfonyl-10-2-(1-methyl-2-piperi-
dyl)-ethyl-phenothiazine (TPN-12.62 mM ; 80~
120 nA) produced no inhibitory or excitatory
action on the spontaneous firing of Purkinie

i

* (KSHDERTE, FhRRAREE - bk, R, 4
1pF)
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cells and did not affect the depressant action
of concurrently-administered GABA. Next ex-
aminations were made of the effects of glycine
and imidazole acetic acid (IAA) on the spon-
taneous firing of Purkinje cells. IAA (0.5M ;
40~80 nA) depressed the spontaneous firing of
Purkinje cells. This depressant effect of TIAA
was enhanced by droperidol and blocked by
bicuculline, but not affected by chlorpromazine.
Droperidol (10 mM ; 10~40 nA) seemed to en-
hance the depressant action of glycine (1M ;
10~60 nA) in some of Purkinje cells and not to
affect in some of them. Bicuculline (5 mM ; 80
nA) could not block the depressant action of

glycine, but antagonized the inhibitory action
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of droperidol. Chlorpromazine did not affect the
depressant action of glycine at all. These results
seem to confirm the previous conclusion, men-
tioned above, and to suggest that phenothiazine
may not produce a GABA-like effect at the
GABA-operated synapses.
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267. Physiological and anatomical study of
the inferior olivary lesion Kkittens. KAWA-
GUCHI, S., YAMAMOTO, T., IWAHORI, N*,
KONISHI, A¥*, MIiZUNO, N.* and NAKAMURA,
Y.* (Dept. of Physiol., Institute for Brain Res. «
Dept. of Anat., Fac. of Med., Kyoto Univ. Sakyo-
ku, Kyoto¥)

In newborn kittens inferior olivary nucleus
was electrocoagulated by parapharyngeal ap-
proach. Raised up to 2months, they were
studied behaviorally during that period, electro-
physiologically at the end of that stage and
morphologically after being sacrificed.

Symptoms of those olivectomized kittens are
as follows ; ataxic gait, toppling, unskilled
landing, those are attributable to the distur-
bance of compund movement.

Laminar field potential analysis in the cere-
bellar cortex contralateral to the olivectomized
side, though succeeded only in 2 kittens, seems
to suggest the incompetence of synaptic trans-
mission from parallel fibers to Purkinje cells,
this being well compatible with hitsological
finding.

Bodian staining of those cerebella demon-
strated that, in the cortex contralateral to the
side of olivary lesion, Purkinje cell dendrites
reached the top of molecular layer without
branching while those ipsilateral to the side of
olvectomy showed normal arborization.

The result suggests convincingly the role of
climbing fiber on the development of elaborate
arborization of Purkinje cell dendrites and
their synaptic contact with parallel fibers. Thus
the cerebellar symptoms mentioned above are
probably ascribed at least in part to malforma-

tion of Purkinje cells.
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271. Cerebellar control of locomotive
movements. UDO, M., ODA, Y. and TANAKA,
K. (Dept. of Biophysical Engineering, Osaka Univ.,
Toyonaka)
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In thalamic cats locomotive movements could
be induced by driving their four limbs with a
treadmill. In this preparation cerebellar cortex
was locally cooled at Lobule V of vermian part.
Cooling conditions were adjusted so that in the
cooled lobule granule cell firing evoked by a
juxtafastigial stimulation and spontaneous
discharges of Purkinje axons were completely
abolished. Temperature in the cerebellar nuclei
was checked not to be changed. On this cor’
tical cooling, emg of ipsilateral knee extensors
and elbow extensors was clearly augumented
in amplitude, and characteristically its phase
relation with the stepping rhythm was observed
to be similar as before cooling. Correspondingly,
enhancement of n_euronal activity of Deiters’
cells controlling ipsilateral hindlimb was
observed in a similar phase of the‘stepping‘
cycle. Thus it was concluded that the presence
of Purkinje cell activity in the stance phase
controls extensor activity of fore- and hind-
limbs and this action is presumably mediated,
at least partly, through the vestibulospinal

tract,

272. A morphological study on the cere-
bello-thalamo-cerebral pathway for the
parietal cortex. MIZUNO, N., KONISHI, A.,
SATO, M., KAWAGUCHI, S.*, YAMAMOTO, T.*
and KAWAMURA, S.** (Dept. of Anatomy, Dej)f.
of Physiol. in the Inst. for Brain Research Facully
of Med., Kyoto Univ* » Dept. of Anatomy, Oka-
yama Univ. Med. Sch*¥)

The relay neurons of the cerebello-thalamo-
parietal pathways, which convey impulses
responsible for recruiting responses to the
middle suprasylvian gyrus (MSSG), have been
identified electrophysiologically in the VA-VL
complex of the thalamus in the cat (Sasaki et
al. 1972). Morphological evidences for direct
projections from the VA-VL to the MSSG,
however, are still laking. In the present study
it wyas demonstrated morphologically that
neurons in the VA-VL send axons to the MSSG.
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Following cortical ablations in the rostral
areas of the MSSG, marked cell loss and
gliosis were seen ipsilaterally in the rostrodorsal
areas of the VA-VL and LP. In the cats in
which the horseradish peroxidase (HRP) was
injected in the rostral areas of the MSSG,
HRP-labelled neurons were found ipsilaterally
in the rostral aréas of the VA-VL, LP and CL.

Additionally, within the VA-VL areas where
the thalamoparietal cells were found, degene-
rated axodendritic terminals of cerebellar fibers
were observed electron microscopically after
placing lesions contralaterally in the cerebellar

nuclei.

273. Studies of cerebro-cerebellar neu-
ronal circuits in monkeys. SASAKI, K., KAWA-
GucHi, S., OKA, H.,, MIZUNO, N. and SAKAI,
M. (Dept. of Physiol., in the Inst. for Brain
Research, and Dept. of Anatomy)

Cerebello-cerebral projections were electro-
physiologically studied in monkeys (Macaca
mulatta) under light Nembutal anaesthesia.
Single stimulation of the medial cerebellar
nucleus elicited, at 4 msec latency, deep tha-

lamo-cortical (T-C) responses in the medial part
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of the precentral gyrus (area 4, motor area of
hindlimb) and in the superior parietal gyrus
(area 5, parietal association area) on both ipsi-
and contralateral sides. Stimulation of the
lateral cerebellar nucleus set up, at 3 msec
latency, superficial T-C responses in the lateral
part of the precentral gyrus (area 4, motor area
of forelimb and face) and also in the rostro-
medial part of the gyrus (area 6, premotor area)
on the comtralateral side. Effects of stimulating
the interpositus nucleus were similar to those
of the lateral nucleus, being recorded medially
to the area activated by the lateral nucleus
stimulation.

Stimulation of various thalamic nuclei in-
dicated that the effects of the medial nucleus
stimulation are mediated by the medial part of
the lateral ventral (VL) nucleus and/or the ’
intralaminar nuclei of the thalamus, and that
those of the lateral and interpositus nucleus
stimulation are relayed by the lateral part of
the VL nucleus. Comparison between‘ the cere-
bello-cerebral projections of monkeys and cats
reveals more differentiated and elaborated
functions of the cerebro-cerebellar loops in

primates than in subprimates.
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275. Fast and slow IPSPs of the hypoglos-
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sal motoneurons. TAKATA, M. and OGATA,
K. (Dept. of Physiol., Dental Sch., Osaka Unip.,
Kita-ku, Osoka)

Postsynaptic potentials (PSPs) of the pro-
trusive motoneurons in the hypoglossal motor
nucleus evoked by stimulation of the lingual
nerve were explored in anesthetized cats.

Protrusive motoneurons were divided into
three types of motoneurons from PSPs by
lingual nerve volley. PSPs of these three types
of motoneurons were IPSP (Type A neuron),
IPSP-IPSP (Type B neuron) and EPSP-IPSP
(Type C neuron).

In this study the properties of PSPs elicited
in Type B neuron by stimulation of bilateral
lingual nerves were explored. IPSPs of Type B
neuron were composed of the fast IPSP and
slow IPSP after stimulation of the lingual
nerve. Strychnine blocked the fast IPSP but
slow IPSP was resistant to the drug. When C1
ions injected into the motoneuron the fast IPSP
was reversed to the depolarizing postsynaptic
potentials, but the slow IPSP was not. Passing
the hyperpolarizing current across the mem-
brane the fast IPSP reversed to the depolarizing
postsynaptic potentials, however, there was no
changes in the slow IPSP.

From these facts it is speculated that in-
hibitory synapse contributing to the fast IPSP
locates on the soma-membrane and inhibition
of the Type B neuron by slow IPSP plays on
the dendrites.

276. Trigeminal subnucleus caudalis neu-
rons excited by tooth pulp stimulation.
YOKOTA, T. (Dept. of Physiol., Med. Colllege of
Shiga)

Tooth pulp afferent fibers were bipolarly
stimulated with electrical pulses applied to the
dentine and responses of units in the trige-
minal subnucleus caudalis region were studied
in cats under light urethane-chloralose ane-
sthesia. Location of wunits excited by the

stimulation was identified by recovering dye

marks due to electrophoretic deposition from
the recording microelectrode.

The responsive units were located either
close to the curved dorsal margin between
the subnucleus caudalis and the surrounding
trigeminal tract fibers or deep in the lateral
bulbar reticular formation ventromedially con-
tiguous with the subnucleus caudalis. The
marginal rim units did not respond to innocuour
stimulation applied to the trigeminal nerve
area, while most of the lateral bulbar reticular
formation units responded to it,

In the marginal rim units, the minimum
latency which as a rule refers to the earliest
reproducible discharges elicited by supra-
maximal stimuli tended to be longer in the
lateral direction. It was suggested that mono-
synaptic excitation, if present, takes place
predominantly in the medial one third of the

dorsal marginal rim.
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278. Reflex modification of cortically evo-
ked rhythmic jaw movements. Sumi, T.
(Dept. Physiol., Fujita-Gakuen Univ. Med. Sch.,
Toyoake, Nagoya)

In lightly anesthetized rabbits, cortically
evoked rhythmic movements of the jaw shifted
toward closing and decreased in number when
proximal end of the masseteric nerve was
stimulated with tetanic electrical pulses. The
movements, however, behaved reversely ; na-
mely, shifted toward opening and increased in
number, when the mylohyoid nerve was equally
stimulated. Together with these changes, am-
plitude of the movements was variably modified.
Associated with the phenomenon mentioned,
electromyographic éctivities of the masseter
and mylohyoid revealed mostly comparable
changes ; namely, accompanying with the shift-
ing toward closing and opening of the jaw
movements, the activity was equivalently
enhanced both in the masseteric and mylohyoid
muscles. However, a concurrent reduction in
the activity of the antagonist muscle was more
remarked during shifting toward opening by
mylohyoid nerve stimulation.

Electrical stimuli to the chin and subman-
dibular skin areas and those to the proximal
end of the mental nerve produced also an
increase in number and shifting toward open-
ing in the rhythmic jaw movements. Afferent
fibers of mylohyoid nerve originate from
receptors in two different sources, many in the
skin and rare in deeper structures in the
region pertained. Roles of such afferents were
discussed in relation to reflex coordination of

rhythmic mastication.
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285. Electrophysiological studies on reti-
culo-thalamo-cerebral pathways. SHIMONO,
T., SASAKI, K.* YAMAMOTO, T.* and OKA,
H* (Dept. of Physiol., Ksyoto, Univ. « Dept. of
Physiol., in the Inst. for Brdin Research*)

In lightly nembutalized cats, superficial
thalamo-cortical (T-C) neurones conveying
impulses responsible for recruiting and spindl-
ing responsés were investigated with micro-

electrodés in the anterior ventral (VA) nucleus

i

of the thalamus and identified by antidromic
activation due to the cortical stimulation
(middle suprasylvian gyrus) and monosynaptic
excitation due to the cerebellar nucleus stimula-
tion (interpositus or lateral nucleus). The
neurones constitute the final direct T-C path-
way of the non-specific T-C (recruiting) system.
- High frequency repetitive (70/sec) stimula-
tion of the mesencephrlic reticular formation
(RF) usually suppressed firings of the neurones
during the stimulation and then later induced
long-lasting tonic discharges. The cortical
synchronization was blocked immediately aftér
the onset of the RF stimulation and the
desynchronization lasted for a few minutes.
Intracellular recordings from the superficial
T-C neurones showed hyperpolarizing potential
changes during the RF stimulation. The hyper-
polarization consisted of IPSPs and probably of
disfacilitation as well. The present study reveals
that the rhythmic grouped firings of the
superficial T-C neurones cause the synchronized
activities of the cerebral cortex, and that the
desynchronization of the cortex on high fre-
quency RF stimulation results from the inhibi-
tion of the neurones and the following tonic
discharges of them by which the rhythmic
grouped firings are subdued.

286. Tooth pulp-evoked response of thala-
mic units during sleep-waking cycle. HOT-
TA, F., HARADA, Y.* and SATOH, T.* (Dept.
of Oral Surgery* « Dept. of Physiol., Sch. of Den-
tistry, Aichi-Gakuin Univ.)

We have already reported that the responses
evoked by electrical stimulation of the tooth
pulp do not undergo distinct modulation dur-
ing sleep-waking cycle at the level of the
descending nucleus of the Vth nerve, but show
definite change at the cortical level. In the
present study VPM neurons were examined.
About a half of the neurons having a stimulus-
locked discharge showed altered response pat-

tern in association with sleep-waking cycle.
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Those neurons could be divided into two
groups in terms of the latency. Short-latency
group had usually two peaks in the Post-
Stimulus-Time-Histogram at about 3 and 5
msec. During slow wave sleep there was a
tendency to discharge irregularly with longer
latency. The Inter-Spike-Interval became shor-
ter. During paradoxical sleep the PSTH and
the ISI were basically similar to that during
arousal. Howevef, relative intensity of the two
peaks in the PSTH was sometimes altered.
Long-latency group had a peak or peaks at
about 15, 25~30 and 50~60 msec in the PSTH
of slow wave sleep and arousal. During par-

adoxical sleep the peak disappeared.

287, Effects of single light stimuli on
spontaneous activity of rat hypothalamic
and preoptic neurons. SAWAKI, Y. (Dept. of
Physiol., Jichi Med. Sch., Tochigi-ken)

Single flashes of xenon lamp were applied to
the dark-adapted eye of cyclic female rats and
post-stimulus time histograms were made on
spontaneous firings of hypothalamic and pre-
optic units. Five of 67 units recorded in the
ipsilateral suprachiasmatic nucleus exhibited a
phasic facilitation for 100~200 ms. The other 2
units showed an inhibition lasting for several
hundreds of milli-seconds. One of 7 arcuate
units showed a facilitatory response. None of
27 units recorded in suprachiasmatic area of
the medial preoptic nucleus showed any tran-
sitory fluctuations of spontaneous activity level.
Two of 13 antidromically identified tubero-
infundibular units were facilitated and another
unit was inhibited by the light.

Latencies were 50~55ms for facilitatory
responses of 5 suprachiasmatic units and were
100~130 ms for inhibitory responses of 2
suprachiasmatic units and in facilitatory
response of an arcuate unit. Latencies of
responses of 4 off-excied optic nerve units
were 40~50-ms and those of 4 on-excited optic

nerve units were 85~115ms.
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Mean firing rates were calculated with and
without light stimuli in 3 preoptic and 8 supra-
chiasmatic units. With light stimuli repeated
at 0.97 Hz mean firing rates of 3 preoptic and
2 suprachiasmatic units were significantly
lower than those recorded without light. Those
of the other 2 suprachiasmatic units were
higher with than without flashes. These results
suggest that light stimulation gives a relati-
vely long-lasting as well as a transitory in-

fluences to diencephalic units.
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289. Recurrent inhibition and facilitation
of antidromically identified tubero-infun-
dibular neurons in cyclic female rats. YAGI,
K. and SAWAKI, Y. (Dept. of Physiol., Jichi
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Med. Sch., Tochigi-ken)

Median eminence stimulation with subliminal
stimuli for antidromic responses produced an
inhibition in antidromically identified tubero-
infundibular units (48/50). Soma-dendritic in-
vasion failed in antidromic responses to testing
stimuli given several milli-seconds after a
subliminal conditioning stimulus. The recur-
rent inhibition was observed in all of 7 units
examined for intravenous strychnine. No recur-
rent inhibition was produced in all of 46 units
after an intravenous injection of picrotoxin.
These results suggest that GABA neurons are
involved in the recurrent inhibition of tubero-
infundibular neurons.

Subliminal stimulation for antidromic re-
sponses produced one or more facilitatory phases
during post-stimulus period in tubero-infun-
dibular units (7/57). The facilitation was also
observed after recurrent inhibition had been
blocked.

Percentage of units that showed the recur-
rent facilition in picrotoxin treated rats (37/46)
was significantly higher than that observed in
untreated rats (P<0.001). The percentage
obtained in rats injected with strychnine and
picrotoxin was not significantly different with
that obtained in rats injected picrotoxin only.
In rats pre-treated with intraperitoneally
administered L-tyrosine 8 of 11 units showed
recurrent facilitation after picrotoxin. How-
ever, none of 9 units recorded in rats pre-
treated with e-methyl-p-tyrosine was facilitated

by median eminence stimulation after picro-

toxin. These results demonstrate that the
neural circuit mediating recurrent facilitation
of tubero-infundibular neurons involves cate-
cholaminergic neurons and is somewhat depres-
sed by GABA neurons.
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294, Actions of 5-hydroxytryptamine on
the isolated spinal cord of bullfrogs. SHIRA-
SAWA, Y. and KOKETSU, K.* (Tokyo Res. Lab.,
Kowa Co., Ltd. « Dept. of Physiol., Kurume Univ.
Sch. of Med., Kurume, Japan*)

When 5-hydroxytryptamine (5-HT) was dire-
ctly applied to isolated bullfrog’s spinal cords,
a slow depolarization which was originated at
dorsal root terminals and also that originated

at motoneurones could be recorded by means
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of the sucrose-gap method. These two kinds of
depolarizations were potentiated by iproniazid
but antagonized by neither morphine nor
methysergide. Both the depolarization of moto-
neurones by L-glutamate and the depolarization
of dorsal root nerve terminals by GABA were
not changed in the Ca-deficient Ringer’s solu-
tion containing Mg, whereas the depolarizations
caused by 5-HT were eliminated in this solu-
tion. This suggested that the 5-HT depolariza-
tions were not caused by direct actions of 5-
HT to dorsal root nerve terminals or moto-
neurones but caused by some transmitters
released from interneurones to which 5-HT
actually acted. Indeed, mephenesin which is a
specific blocker of poly-synaptic transmissions
in spinal cords inhibited more specifically the
5-HT depolarizations than the L-glutamate or
GABA depolarization. The transmitter which is
directly responsible for the generation of the
5-HT depolarization of dorsal root nerve ter-
minals did not seem to be GABA, because the
5-HT depolarization was not antagonized by
picrotoxin. This suggested that 5-HT might be
an excitatory transmitters which stimulated
interneurones in amphibian spinal cord, and
some unknown transmitters released from these
interneurones depolarized the dorsal root nerve
terminals. In fact, the dorsal root potential
(DRP) contained the component which was not

sensitive to picrotoxin.
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BltT5L&E20N5. LErLIOERICXT T
4 774~ Fy 2L &G YT AEHE
B53 575, FREBtERkExhs %2
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296. Patterns of pyramidal and extrapyra
midal control of slow and fast spinal moto-
neurons. KAWAI, Y.*, ENDO, K. and ARAKI,
T. (Dept. Physic. Educ., Fac. Lib. Arts, Yamaguchi
Univ., Yamaguchi* « Dept. Physiol., Fac. Med.,
Kyoto Unw., Kyoto)

In soleus, vastus medialis and crureus moto-
neurons (slow extensors) in intact or pyramidal
cats, IPSPs were observed in almost all cases
following stimulation of the contralateral
motorsensory cortex. On the contrary, in moto-
neurons innervating medial gastrocnemius
(MG), rectus femoris and vastus lateralis (fast
extensors), EPSPs were usually obtained follow-
ing cortical stimulation. Patterns of PSPs in
flexor motoneurons (posterior beceps-semiten-
dinosus-PBST and deep peroneal-DP) were
essentially similar to those in fast extensor
motoneurons. In few MG and PBST moto-
neurons, IPSPs were observed (slow MG and
PBST). In pyramidal cats latencies of PSPs were
significantly longer than those in intact cats,
suggesting that fast conducting extrapyramidal
pathways were activated by cortical stimulation
in intact cats. Analysis of latencies of PSPs
showed that fast PT cells were excitatory and

inhibitory on fast and slow motoneurons
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respectively. Chronic decortication experiments
revealed that slow PT cells were excitatory on
both fast and slow motoneurons. Effects of
stimulation of the contralateral red nucleus
and ipsilateral medial longitudinal fasciculus
were similar to those of cortical stimulation.
Stimulation of ipsilateral Deiters’ nucleus
evoked EPSPs in both slow and fast extensor
motoneurons, and IPSPs in PBST and EPSPs

in DP motoneurons.
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319, 162-184
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307. Sympathetic reflex responses pro-
duced by activation of somatic afferents.
MIYAMOTO, K. (Dept. of Physiol., Med. Sch.,
Tokyo Medical and Dental Univ., Bunkyo-ku, Tokyo)

The characteristics of the reflex responses
recorded from the trunk of the splanchnic
nerve and the efferent branches of the coeliac
ganglion following somatic afferent nerve
stimulation were studied in the cat.

The reflex responses consisted of two initial
and two late components ; the former being of
spinal and the latter of supraspinal origins.

When responses were recorded from the
efferent branches of the coeliac ganglion, the

intravenous injection of hexamethonium chlo-

e

ride blocked the two late responses and one of
the initial responses. The remaining initial
response was sensitive to the changes of the
animal’s body temperature, so that at 33°C the
response wes much greater than that at 36°C.
This response dependent to the temperature
was abolished by intravenous injection of
bicuculline or picrotoxine.

Thus, it is concluded that the stimulation of
a somatic afferent nerve produces two types of
reflexes in the splanchnic nerve : a) truly sym-
pathetic reflex responses, and b) dorsal root

reflex response.
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BAES (GEik B SALHE)

Serotonin DOWRFEENE & L TOREERITD
W, EE»SELOWMEFCX DIEFH I TY

2. ® €& {t

34, > 0 XIFHTHAZMHOBREE SR
3. HERE, TEEA, kA 2 HHER
gk, B, 4£H)

T e % X 3 IR AR MR ATV R RTHRRE D
BRI X B F T AEECHERPOK A AV
BEZEDLZEICED, TOBREE, 7 Fv
EWINE ABERLEO=FZA¥ -REROEL
WiEAERS BT 5 (Larrabee et al., 1962;
Nagata et al., 1973). R O L FMBERD—
STHBENLE VEEFF— ¥ (PK) 5B, 2R
HREER TR VT H R LB L TP E

PN
fi e

5%00,%m5@Wﬁ@E§%EaLT@ﬁ&

%&ﬁ%@ﬁg,ﬁﬁ%/xvv#or“
omf% B D I Shicie T ElR .. &
Fhibhii 4 £ Y O hind gut % serotonin Ah_
BRENERSERT 2 & ZRVWHL, serotonin
ORRIEEWE L LTORRERR 2 v TR L
7o. FTiobbREEMELM (0.5 msec, 10Hz,:
Ssec) ik b, 1%V HER @D R EE
L, 255 %7 serotonin ORJEE X < 7%
RELL. Sbic, BRHMIC X DEER sero-
tonin HHAIC X b RAeIHE X h B 3, atro-
pine 7x ETIXIZE A LR géowtuxit{
1€V EP?"M iZik, tryptamine receptor 3
HETBHT L, %mmmnAm+kkﬁéﬁiﬁ
ZE%)| . para-chloro- phenylalamne &y L}X{ﬁﬁ#
tmkmﬂéhég_&#& 1 & VIBE *km
serotonin &m;r¥%Et?6WEﬁWV#ﬁ
L, BEOWHE K > TS TRIERE XD
iz, =BT, [EEARD serotonin OILEER,
Mg EER, BEREACI VBT LLET S,
(b2 BIT 35 T 135 B O serotonin HFEH I
h. $EBHEAEEAIC 5510 "C b catecholamine Fi5K
OB E B EEVELOWRMIESED S,
EFRIEAIC 5\ THE, monoamine - & HLr R I
KEfT (1500~2000A) A3 iBHAMIRICIEEE L 7o e
KMICECHEELT W . uh%@ﬁ*v# sero-
tonin: B &Erk #x g, ABMENERERL X
Q—F L, ¥vAYHEIVIRBPICHELHE
BMOIEE D serotonin M EEIMREOIFESE
xZbhbd.

¥ (314—321)

WEME R TR LI SRR MR TR TEW O
PED B, MR ETO LRIk R R (LDH) &
b PK jEHE & R, BEEVEEEEZ R LA
B3, REMREHETIEWEL»RD LR o
7=

FRETO PR BB OEBRE M- TF
LH iR T 55 LDH B D ERF S H
ERL, ChbiRBRBoBREEOEH LT
IFEEOREE R L.

HER KT PR EMIIMTI R 0B &L I’JﬁK{ *
vBHBVIEI AR I VERIC X D ERT B OEEY



Mo

biizhs, LDH [EMOEBNIFDS his » -
7z.

SRR O B R 1R AR O BN T 1 & 1T
Wy LB BV RET O RIS 1% 41 Ta
(2a—rv) BEWEHEERL, Thick->Trbd
a7 VHINE (F)7) OFBLWEIE BSE 5
(Axotomy) (Nagata et al.,, 1968). Axotomy %17
ST o~ B VYDIEE A ERDRCHRETTIL,

PK EHIZKA AV H I/ &3 vBBicX b

BT R A FT D OB S,

315, RIEMERNF -7 I Y ARBEICE
KIEF, LEAEVE KO B-E FOFL K=
SVORE. RN B WEET, AREH (B
X, I, Bk -
SRR REEWE L LT, EERDHRTY
BILTFLVFI Y, Tl vosii, @
FOEmick 0 BELZT 5. i Th 6-OHDA
Brovesey R E, 7 I vEReEHIcE
Ta#%., L LEREERCHT 588 <{bL
CHERBRTWRW. ' .

BRIGCH T 2 — LT 3 VEBRKEOLERE
L bT LOMbNhS 6-OHDA DRHENIKS.
W, F r o VKERE (TH) 350 F—<3 v Bk
Bi{E%3% (DBH) /E2 BRI, SE. &5
CHIIAR DR T B H L, Eg%é\?ﬁ’ Ag_10

fg}ia:m& BWEEDFERCE T L. cOHE

1, RAYEHERERY, k= o —w Vil fa
1%, 6-OHDA i X D&% 5052 L amld
%. Ri¥513, HE RT3 TH EE2 S0
WmE 7 (+185%), MKERITD 7 DK TFHE
DIER DL, PFEPTh o, i, F—-3
S VIEBIREFRCTIE, . MM, HREVThTh
TH ¥EMER, 2EAEELLU» -7, ROEH
MR NAT Tl VRICERNTS 5T EEM 2R
9 %%, WHERO DBH ik b H~7chs, 20%
BEMM LI OB TH- 7. i, FIEo DBH
FEMEVE TH & RSN Lz,  OFER,
FHALNOTEED B OB L 2 T 55
BBz, TH &, 247 Furry vIEER
DB WL 750 &0 5 W 2R Lis.

5%.##5%75/&Mﬁ@§§@%Wﬁﬁé
RMIAERIORE. JRAEH, BT, A

o 263

B (BEER, B, $H—4:5)

IR RIS EET I /BB KEERE (DC) 1Mo
AT A~LT I VEEFRO BT, L-DOPA %5
F—oX S vRERTHRSEME L, LERRYE
BEREEE RO TH B2, S—%
vV VMBI T 5 L-DOPA #5708, Whd 5
TUh — YRR VT, Xhd TEELE
HEETAEETLH 5. "bhbhidko DC v
B+ 2 HBERE S 57205 Y F KD DC DI
’ﬂZE’J%EE Lo, SbmElsahi®ty DC
FIZEF], a-A Fl-a-k FFJ)--UL FrT =
LT R A v (MK-486) OABEEIC 35
XETHELBRR L. DC EMIIRIRY, Mk
5, BE, NWEERNEICEDTEL, WK,
R, WHERT R E KN E 2/ NR R B
WEE R o7z CHIZABRELED, Pty
FTBIF /LT FrvF I vHR=a—r VYORMIAE
L OMBRBPELRET 530 THS. —F
MK-486 13 in vitro TR WTIEEDC &5 v 7R
K# DC ZRBEECESHE L, £ Ki {HiX
3~5x108M TH 7. %7z MK-486(10 mg/
kg i.p) 51 —FD F—-3 VIHEBHHESR 5 5
B L-DOPA ¥ 5&% 1/4 iU, %7
o)A F =D DB ENbhoT. Th
VIIRRBEN O G AR, MK-486 o i ipilEE s &'
FHE LT - REL (91 %) »53b X
SBEAXNhB X 5 i, AEERL MM %
BEALBALABVWHE TS L2 TYE
T5HDTH5.

317, WHEMMDOL F S RICDONT. Mk,
PE#E—* (Brasilia k% « B0k, [E, £H*)

ENE Y FORKEE»SER LIy F 7 AN
fa (SV)y 2HwT, {LESFTETS BNTZOX
w2 Tl (ERDOEHTIE SV OEERB K
DT, YHEBTHRELAFECL > 7.

WH L AMEEY —20C hiE L Thp:z
FIWT SV 2EINT 5 &, % DEBZERHERD D
DL T4 ETEMT 52 ERHELAICE -
72, BHAICX » THHEOMICITEHEE RIZE A
ERDI T LML IR

250U Txbhie SV 2 002M LU RZY
vV, AMRE, 1%A0n7T =7~ 03%
SDS, 0.1% Triton X-100, pH 8.1, 50°C ‘G204 1]
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WEL, 727 UNAT i FCERKE)ZT-/cET
5, TIFF 7 v 7 TRE2DAY FRRELN,
TS % VTN —TREOOEEF DV PR
bRz, FOHD—DET IF7S5 v 7 TRRES
R WEBEL TR L. PEEEAEELHE
# @ 230~340 nm f§j scanning T Whittaker
SOEHDH SV D 265nm E—7iFEL LT
RF 27 AROABEEHEIHEL, SV O<—
I =it bk wZ EMBES PR o7z, SV &
EhFiciE AL T Y =& ) = ARMBERT L
5, free @ SH #% Boyer OFHETHEIE L 7=
i, 1ml @5 2w afhiz L1x1072mM & SH
KOBFETHZEBHELM Lo/, @ SHE
11 SV ogET IR LI RONEP o7, S8
SV iz ¥ X 5 radical BSFET 302 HRET
Lz,

318. BR{RENE LER-ERY X 4. H}LE
wER, Wl —, M, WwmAk— wBIE
s, MHEFRERY, AKES, EAFEIE, NE
o (EREEHR, ERBHMH HE - [l
Sk o ETHE AW, KA. K, E, OB
HEIMENICEREARY = = — v, ANEHE
BB RERRBACE L Z EhiclES

v FERAV, RS » b O S U2 IEIR-

(BEWES, EBR-EEOARAY A2kl g T
HEXFE L. BN, BESLECEIN
REOEERT 1 MEKToOAN, EOFKET
EHMBE L. ZOFEAHIIERMCY — L F
Xh, MROFHCL > TELLIREZEREY
RERTAERFEN = = — VB XU EHED
RURREEBICERTH A7 4 —~L 3D
FTHD. ERNOBEEEY XA L[BITHBRE
NTW5. TEIC X » TEC5IREEZ Nik» 5
BT « N RITX - THEE LRI & 250
LCT7F e/ ERLREHRE, ZhDHOHED—
RIELL LORBEEE T « &L By v 2 TH
BT — 223 Ebic, SHEEKEEREA
LkEE TS AA Y X A% iR Lic. Bk
S v b SEHASHYT SIEIRME R %) 5 i %,
0.33 7\ L 0.83 pl/HDifiE T, & LTHEER
IR ic b7z » TEA LB AL, T8
HIEHBEHEECD EbDTWHE U5 LWER{EE

WMROE LB LAFER S L.

319, HREES v OB MHMIC K BTV H =D
BRI ARHBICE A DHE. Bk,
ARIES, FEERES, IMERKY BIES
BT GRREB AL, g —4 « 30K
Eik, ERBMT* - BA, [E, )

BRAY 2 v 7 CHRMMIREERF » b Ol
2 S LIRS FoE i EREESIRE b o L
Y F = ORI OERKE & Wl T
5. ZOMEEIRICOVWCHIR LS v b O
Y & WTIR U7 WATEREE S B 2 7o INEh i 4 &
% LEERET L 7.

Fgk: ¥ U = (Procambrus clarki) O RSERE%
giohE I EIENHosz0o L (Har-
reveld &k 0.1ml fhic#i % 7=. Bundle Z—J%
OEBICEH OB S Harreveld IS IC A
Fo. TVF 4V T H v E—HNWTAL VLR
ORIk L. SP v 7 7 77 AVREH 154
mlO# 5 AEEWTAK-02M X7 VE=Y A
BT X 5REZHAVWTEHR L.

1) WIRXE5 o L ORNER i it
1/500, 17100, 1/50TC50ic % % IR Ic FIR Lo
&, WTh3 ¥ ) ¥ =0l oERE:
MEIF 5. 2) BIIR UZs vt BREE o fed 4
1/500, 1/100TE4pic s %R CIIERERE X L
TR E D70 vAs, 1/50IE 510 5 RE TR
EHMREBELRS. 3) MRXEAT v b Ok
L SP 27 7 F 7 A THE LB b+
Y ¥ = OREE MR ET O B ENE LT 5.

320, Methylazoxymethanol (MAM) i35 [C &

BEBRMIEES v FORAtD P Y REHOE
{Lic2T. MARER, HAIKE, EHRH=*
(LE RS ER, BEW, FiEAE B,
[, 4:Ie*)

RO EMIT MAM 2552 itk » T
VES) U EBRIVINEE 5 v 7 I 0W T X OkER
DO DNA &, #iEEmoZ(L, 7«50 MAM-/hEE
fE DAMEIRKIZE VT, DA, NE, 5HT 05 FHE
DEEE AT LR R LT Clok¥AaTHREL
72. SEE T DOOILEEEDE 2 v THRER
L, Ach GEEET H % =2V U T v F /LR
HEMRIGHBE OEICIFEAEEN L VW T &,



g

1T &

GABA, Glu., Asp., Gly. DIPNEE7 3 V4 E
AN E ORI DN L&D, T IV
DS bHEFLr b= VOV THRBE, FOHM
DEIEVIFEB > THIB L OEIE L I d:
%3 7 A< ORI —E L/ » . 5HT
BEFOREETHB VY T 77 v (Try) 7k
BRI BERIBMED AR CHBEO LA ZRL,
EARIT B BB B HT & B oty & AREREME 1
F L O BT R & ROz, 72 Try ORN
SR MR, 5HT o4REZETH 5
® /7 I VELEERTEN: D3R & OICE XD
bavy, Try KERMLEEREED EF ARk
Hbivic 5HT SEMMOMGRFO—2TH S
EEzbRD. D EDOHRIBAEISHCST S F
v THAFIHD MAM IT X 3IEEPEBDO 7 3 VIE
By AR EE LTI ERETS D
BTH5. T I NS - T RARE ORKER S
I BREETH & DREM: T oW TRERIZSHOF
BTH5.

321, BAEICHTRE 72— N7 5=V IlE
DREFIC & L 12 THE. SRREF, KFE

F. FEEE (RHK, E, BI4EE)
LSBT = = — /A7 5 = v (phe) i

#H 265

THRHMESE 2 R 28BS T 525, I
YRIHIG A& phe MIEM S 5 &, dERIFH TR
FLEh Wiz duwirp @ phe ESEREZHEHR L TH,
HIBEREE B bR 230 e OB THREI LT
5. BZRT 520X 5 iR E oK K % e
R OMTHS T 5 72 D, Wistar RO
YrFR X IHWHRERED.

WEIRI0 A 2 5 HiA4E ¥ TEBREYICE phe ME
THLEERY PR R I ORBEINMEEAERD
Ny, FREFCER L2505 HIR&DRHEE
BLFERTH 7. LeLZASOELDETNR
o xR IDETREE F X CHBER T,
phe AR TOLE L VRPN, T 0K
BREOa2XXIZEFDO AR ICEBRRTE
B, £BORELHET 5L, RAeMic phe
BRI TR CHREEOREROBL KR bh,
IROBI BB ER L v 4 HiBhi-. £ THEK
ROELDR SN H - 7oA ER T H BIIREY
BN OMEmZ R L, e OREENE OB
BER 52 TS5 REM % RE L .. phe Bkt
TRWEAHOE TARY D © DNA BiFED
B RdH0, T OB TIXABORERER D&Y
THBITLTE%L6r FHTEER T O BE
2, KEBEDSH TV,

25. 7 Eh-EX I (322—334)

322. v b® self-stimulation & DRI

DT, EAUFEE, LREE (SHedhir, E
)

F v P OSBRI & 3 2 E CRRATE)
(SS) iz ¥ Vv T epinephrine (5, 20 ¢£g) 35 X &}
norepinephrine (NE) (5, 20 ¢#g) DINEN LS 1T
4551 SS %174 L, isoproterenol (0.5~20 pg) ¥
X U% dopamine (DA) (0.5~20 pg) 1Z845& L 7%
ZERRWH LT TIRER L. 4k NE 0t
AERICHSER 2G5 &, LOEMmshRITL<
BB LA WwWZ & %#3»f. %7: phentolamine
(10; 50 pg) ¥z @ SS & EI L7 35 propranolol
(10~100 pg) WEEPLIHE Sl Xlap ok, —
77, MHEIIk 5 SS 4 NE(20~50 pg) Thijk X
hicds DA (0.5~50 pg) THSEShigh o/,
nix SS OFMRERE B X CRIHEO W H
HEREALTHREETH > T NE OfEH

1% phentolamine (50 pg) DNALE TS hiz
%5 propranolol (50 pg) O RFMLE TRAME i
ot Tk, BED SSIKEWTH NE DA
H IR E R 2 U3 % & NE OS8R 34
{id®d b o7,

X %Xz DA-B-hydroxylase [HEX|TH 5 FLA
63 (25 mg/kg) ¥ X O8 U-14,624 (200mg /kg, i. p.),
¥ 7z DA ZA2BHHAFI 5 apomorphine (0.1~
1mg/kg, i.p.) FAMUBUR TIRE BEDSS & 3
T 22 &SI Uiz, SEOKEE
T, SMUGKRTEH L RRICEED SS itkwn
T3, DA T3/ NE 0EEREE B RE X
n, TOERZeZRBENTHZ BB SN
7o, FE7z, NE ORIHENIREG X5 SS DUE
RN, Bic L oS—M L E WS TEIO AR {RE T
DTS, BRAHEEAELLZDDOTHD T
ERRD BRI,
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323, =X #@ZFIE YR & O3 DIREGEFH O F N
SY MR GST. BEREF IR % 0L
BR* (SZECRAEMBIET, TR ATs - ﬁjc,
3L, OEEE)

»_Rwﬁmﬁ%WszthmﬁL@L&ﬁ
X TSR & FE O SMIR T8 (LHT) fik
w5 x5k, FTIRERESOARBENHAL, ¥
£ DL ARREANT VKIS ES. Th
BEOEHSF O, Bz LHT flgic X 5%

SR % BRI GER = = VORER

FRORMBET ERVOrRRNFEOFELH
WORE L. SERIR 5% 7 (SY) HIRIEIR
HEH LRI, RRBIET (S7) duadkialt, o
BYER RS L KB S* hORKEF) O kg

2SO LTEL 2, HEEEROR

VOERITTIRE D F — VBRI, S-S

BIRETIRICN - SRR TR, IR

RESAERERREHROE RIS TR E
¥%. S hORBEE, S 2RV
REZOEE, S hiciZMEiaEs T v 5
raFTd o T, LHT FioOBEEERTIEE
Bxniv. MbssAERT LHT filikd it
FELLTARF VI EESTHITARF VIR
BFEHAETH D BRSNS, ZOEEST
SHIBRGER L, AMEEITH I

scopolamine

B {E X4 57 AgNOs THETHIEHAT 52

EpD, ZORREHERITIIITEILETDHD
T LAREhic.

324, Extent of second visual area in tem-
poral lobe. ICHINOSE, T., KIKUCHI, R. and
HASEGAWA, Y. (Tokyo Metropolitan Institute for
Neurosciences, - F uchu)

- Recently it has been shown that there is a
second focal area for visual discrimination

posterior to the inferotemporal focus by the

early definition. This area appears to include:

the two anatomical subdivisions of areas TEO
and OA (von Bonin & Bailey). The' present

experimen’t attempted to investigate whether -

these two- subareas are equally 1nvolved in the

visual-discrimination learnin g.

After learmng on the difficult pattern discri-

mination, 11 Rhesus monkeys ware divided into

#

3 groups ; the first group (PIT) receivéd a
partial ablation of that part of -theinferotem-
poral convexity anterior to the-ascending limb’
of the inferior occipital sulcus, the. 2nd (Fov.=
OA) sustained a partial ablation of ‘the foveal
prestriate -adjacent to the foveal striate, " arid:
the 3rd one was the unoperated controls.” ™

PIT showed a-severe impairment of the pat-
tern discrimination learninig, while Fov.-OA’
indicated a. slight deficit, -relative to. the' un-
operated monkey. - IR v

From the above results, it miay:be concluded
that the second visual area recefitly found
extends .and locates at that -portion: in- the
inferotemporal cortex, just posterior to'the first
visual area, and anterior to the ascénding limb:
of the inferior occipital Sulcus; and the proper:
area- OA; and thus the prestriate, is ‘hot in-

volved in the visual area.

325. Visual pattern dnscrlmmatlon learnmg
by inferotemporal monkeys IWAI, E" {CHI-
NOSE, T. and KANEMITSU, Y. (Tokyo Metro-

politan Institute for Neurosciences, Fuchu)
Bilateral ablations of the inferotemporal
cortex in the monkey produce a significant
impairment in visual discrimination learning.
With long and extended retraining, however;
they can relearn even on . difficult pattern
discrimination. The aim of the present experi-
ment was to examine as to whether the effe-
ctive stimuli in discrimination learning was
the same. for the inferotemporal monkey as’ it
was. for' the normal. Accordingly, the monkeys'’
with the lesion- of the total inferotemporal
cortex, as defined by Iwai- & Mishkin, were-
tested various visual tasks.after they relearned
the standard pattern task. :
The main findings were as follows : 1) The '
inferotemporal monkeys performed in Graund— ‘
Luminance Alteration Task as well as the
normal. 2) They faild to dlscrlmmate the tasks
with the same but smaller ﬁgured pattern on’

the same size of ground (Figure-Size Altera-



tion-Task), and, conversely, those with larger
ground (Ground-Size Alteration Task), too
The results seem to.indicate that the infero-
:ﬁempofal monkey is impossible to discriminate
patterns any more,  their relearning on the
pattern task :being false with utilization. of
some cues-except for pattern per se. In other
words, the present -evidence may support the
view. that the inferotemporal cortex is the focal

area or center of pattern ‘recognition.

326, Prefrontal. unit activities during. visu-
ally -guided-behavior in monkey. SUZUKI, H.
and AZUMA, M. (Hirosaki Uuip.,. Med., Second
Physiol. Consisting, Hirosaki)

Three monkeys were trained under.multiple
schedule of ST and SII. SI:after an intertrial
mterval 2. light spot appeared on the screen.
When the monkey pressed a key, the light spot
was changed in brlghtness in 1~4sec On
this brlghtness change, rapxd key release was
:emforced SII: after the intertrial interval,
the spot appeared When the animal pressed
the key, the spot was turned off for.1 ~4 sec
and reappeared at the same location 'on the
éereen as before. From the monkey behaving
under the schedule, we recorded neurdnal_acti-_
vity of the prefrontal cortex and obtained the
following. results : S

1, In SI, many prefrontal units were in-
creased in their discharge rate when: the
animal. made continuous gazing at the light
target on the screen until its brightness
change

2. The umts were c13551ﬁed into two types
according to the neuronal behavior during
s performance : the first type was elicited
activation with light target presentation. But,
this activation ceased during the interruption
of spot light that was induced by key press
and contmued until reappearance of 1t In
Gontrast the second type contmued act1vatlon

durlng this 1nterrupted perxod
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327. Influence of the avoidance condition-
ing on .hsle_ep. SAKUMA, N. and MATSUMOTO,
J. (Dept. of Physiol.,‘Sch. ofv Med.; Univ. of »:Toku-
shzma) ‘

. +Influence of the av01dance condmomng ‘on
slow wave sleep (SS) and paradoxical s-]eep (PS)
in eight male Wi,etar rats were ;inv.,esti'ga.ted
using a shuttle box. Polygram:was recorded
during three hours .immediately: after--each
experimental. session (ﬁfty trials per day). Com-
paring with the base line data, good learners
showed decrease in the percentage of peth‘,sleep
phases during the earlier sessions and recovery
during the later. The latency of- first .fPS
lengthened at the first: several: sessions _»ary_d
recovered afterward. But the :bad learners
showed no consistent tendency. One rat trained
with a series of conditioning, extinction, recon-
ditioning and differentiation, showed decrease
of the percentage of both.sleep ~phases and
lengthening of the latency a- novel stimulus, B

Control group (four rats) was tested for. the
effect of only. foot-shock. The percentage of
both sleep phases was under the base line .in
the all sessions. and sleep onset was delayed.

The arousal threshold by the conditional
stimulus (click) was lowered in SS after the
conditional. procedures bﬁt not in the case of
PS.

1328, EMERR, *ﬁﬂaﬁoﬁﬂﬁﬁﬂﬁﬁé
CHICESTIET RETL & BV #H
R, R KF E%_?w(%ﬂi,ﬁw%ﬁ
) - - o I
ﬁ##%@%%%ﬁ%kb%b mﬁtau»
VEBEEH L CELRRES 2 5 & M kb
Bbh oo ST CRRELRY, BEoE L
5D 0, 0, o, p OESTHITHH L THEREIZ
HELTAHSE, LEMhORETHESIED
WbD3, T 8 PEOHWANE DN S, Z OBER

CVERER, R SR WA EDbR S, fofio

VRIS DBIE 0. OBV E B E TR
BY, R THROELALEDS HET 2. 7,
Y ¥OFEMELTOETL S RE LA bh
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5.
AXFERERTHMMmY ¥ o LEERBIc X 5
0 DW= o WD HBVEFE MY Y ¥ ORI D Rk
DOELEL > TRbIWB Z LR EhE. ¥7
P (POHEER) OBESHE (80 He, Hiis 600
msec, FF 1Al X b~ YRR E R CREZE L
BXENEHRDIEbN. MAEBRLHAVWTHE
—=a—rVREEREHLTAS L, BRERHE
LRI MER CHRESEZ R CEOMBHEET
HEPET = — VB, ERFAROELERT
= o~ w YRHERONRRETHESh . i
RHHERTIEFOREETIRBEELZRTS
=a—rvR, PEGLE (DR EERIR
THREZHY =~ r VREETS. FKED
FECRE - EFABERECRACES>AE
{briz-THPbh5.

329. Studies on: skin temperature and
penile tumescence during REM sleep in
human subjects. MORITA, Y., KIUCHI, T. and
MATSUMOTO, J. (Dept. of Physiol., Sch. of Med.,
Tokuskima Univ., Tokushima)

Changes of skin temperature and penile
tumescence during sleep were measured using
the polygraphic method in 21 cases of infants,
normal adults and patients with prolonged
comatose state. EEG, EMG, EOG, ECG and
pneumogram were simultaneously recorded to
identify wakefulness, NREM and REM sleep.

During REM sleep, the skin temperature on
the dersum of hand was decreased in the all
normal adults. As previously reported, this
temperature change during REM sleep was
different from that of the infants under 5 months
old. In the patients with comatose state, the
hand skin temperature was gradully increased
during REM sleep unlike that of the above
mentioned normal adults. In order to confirm
relationship between skin temperature and
cerebral activity, mental arithmetic was per-
formed by 14 adults for one minute. In 9 cases
of them, the hand skin temperature was
decreased: after the mental work (0.16+0.09'C).

From these results it may be considered that

ek B

hand skin temperature reflects the functienal
activity of cerebral cortex.

Penile tumescence was recorded during REM
sleep by a strain gauge filled with active
charcoal in elastic rubber tubing devised in our
laboratery. The adults showed stable, con-
tinuous tumescence on their phallographies
under the sympathicotonic state (increased
pulse rate). Though the infants also showed
tumescence episodes during REM sleep, the
episodes were observed under the parasym-
pathicotonic state in a 3-month-old infant.

These results indicate that there is a close
relation between REM sleep and tumescence;
but no direct relation- between tumescence and

vegetative function such as pulse rate.
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332, Activity patterns of lingual muscles
during speech production. MIYAWAKI, K.,
HIROSE, H. and SAWASHIMA, M. (Research
Institute of Logopedics and Phoniatrics, Faculty of
Medicine, University of Tokyo, Bunkyo-ku, Tokyo)

The musculature of the human tongue was
studied through observations of consecutive
series of tongue sections (2.5mm~ 3mm in
thickness) in three planes : sagittal, coronal and
horizontal. The sections were put into xyrol
and made transparent so that the direction of
muscle fibres were readily identifiable, Also,
muscles of the head and neck region relevant
to tongue gestures were examined through
systematic dissections.

- The activity patterns of tongue and other
related muscles during speech production were

then investigated by means of electromyography
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(EMG). The speech material consisted of various
nonsense Japanese disyllables and were pro-
duced by one native speaker. The EMG signals,
recorded by use of bipolar hooked-wire electro-
des, were full-wave rectified, integrated, and
averaged over a number samples of each utte-
rance type for later analyses.

The EMG signals obtained simultaneously
from five different locations of the genioglossus
muscle differed characteristically in their acti-
vity patterns, and these differences were inter-
preted to be in correlation with differences in
tongue configurations during various articula-
tory gestures.

The elctromyographic experiments were con-
ducted at Haskins Laboratories, U. S. A., partly
supported by Grant number DE-01774 from the
National Institute of Dental Research, National
Institutes of Health.

333. Moter control of the velum during
speech. USHIJIMA, T., HIROSE, H. and SAWA-
SHIMA, M. (Reseach Institute of Logopedics and
Phoniatrics, Faculty of Medicine, Uuievrsity of
Tokyo, Tokyo, Japan)

Electromyographic recordings of the levator
palatini were obtained and computer-processed
to investigate the relationship between velar
movement and its motor command*. The find-
ings were compared with the pattern of velar
movements observed by a fiberscope inserted
through the nose. The results lead us to con-
clude as follows : '

1. From the viewpoint of the peripheral
motor command level the velum is not cont-
rolled by a simple binary on-off mechanism.

2. There is no systematic difference between
voiced and voiceless or between stop and
fricative consonants. However, the absolute
activity level for a given nonnasal phoneme
varies according to its context, in the sense
that EMG activity is related to the distance
for the velar displacement.

3. Coarticulation of velar movement is
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realized by two different mechanisms, either by
the active reorganization of the neural com-
mands to the velum, or by the mechano-iner-
tial limitations on the velum as a physical
system.

* The electromyographic experiments were
conducted at Haskins Laboratories, U. S. A,,
partly supported by Grant No. DEO 1774, NIDR,
NIH.
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336. Hypersensitivity in the anterior me-
dian eye of a jumping spider. YAMASHITA,
S. and TATEDA, H. (Dept. of Biology, Faculty
of Science, Kyushu Univ., Fukuoka 812)

Ilumination of the anterior median eye of
the jumping spider, Menemerus confusus, results
in an initial brief decrease in sensitivity, fol-
Jlowed by a rapid increase beyond the dark
adapted level, and subsequent gradual recovery.
This phenomenon, which we call “hypersensiti-

vity” lasts for adout 60 seconds after illumina-
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tion, and is lost within one day following
surgery in physiological saline. Following loss
of hypersensitivity, the decrease of sensitivity
during light adaptation is greater than that of
the normal eye. Respiration is necessary for
maintenance of this hypersensitivity. Sensitivity
of the dark adapted eye increases in low cal-
cium saline, and the hypersensitivity, which
is lost in normal physiological saline, appears
to be restored once again. It is suggested that,
duriing illumination, the efflux of calcium from
the photoreceptors is greater than the influx.
The calcium concentration may, therefore, be
lower for a short period in photoreceptors that
have been illuminated, than in those that have
been not. Consequently, the sensitivity of the
photoreceptors may increase briefly following

illumination.
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BTLBERORGIIBETE b7, L Lk
YO AEMRERE LT X AT HEME 10mV 2
530¥ mV O/ IT d b, TTIk= M KFHERD
S-, B X O E-RECESVTRDSRAHEEIE
BF—H L7 L-BHEa~oBEREOEEF05
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DA EEBHTOMEY <L ETHE L .
log-1 DBEVE off #4528 E L RHED T DF% cone-
rod break #/RL, TOHILITERMTE %
slow 7 sensitivity OR[EZ R T 25, FEIEE 2
% T LA OMEL b 1.251og unit FHv
vk EE o7

2. Distal P[] Tix%z OIEREREIL IF B 1 3
<, JNERSERBHES DIKOD X 5 BERRIIRE
T, BRI ERHREE Y~ L e BT L
7. MEIGE off HORRIESERIC I W T HHHID
FRECE T bkttt L »» T, off %
EFP D order TRENEIGBRIC I 5 KERH D sen-
sitivity ORI{EZHKT L, TOHBIBHOREIC
J& U4 i BREEME L.

3. Distal P[l % /R ¥+ & ORAHLKEDEL
(rapid adaptation) [ZIREFZE{L (18°C—97C) it X
-T%, ouabain (107°6M) iz Xk - THEE X
oo,

354. EILASICRIL S DMEGRRENHER. fBH
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VoY TENK, VeV, BT 1 VED, £
F B FEsBILRHOPRKE LTI, T
TRELOWRBIEINTE/. Fiff, 2K
OMEREIfiE, Hier, BRI LT, 38
(Y, X, Wimla) wbrh 5 & & BRI T
5. bhbhii, Zo3BDSL, WThoiili
PEILEHOKEEAT E LTS VWTWE 2%
BELL EBRIRoZ o256k, 1) EEX
2k X C—IRRTRF 2tk VT, EEELD
FRMERCORT 28T 5. 2) MR
oo BRMELZFEHKL, FREOERMEWE(LICEE
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1) oBE»L, WILEKIC AN RS 2 5 ik
favy, WEH LB CHfL, £ LTRAH
RRCBHAT oM Hoc 28l k. ZD 2.
SR L DTETORWHIEOARATHS. 2) O
FEEITRWT, WHilao—#El T3 %, ON-tonic
WHila + Tl & s h Tw b
unit”® L F UL, AEERO VLo bic RER
HEBHEELRE2 5T &b ot
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1) Barlow, H. B. & Levick, W. R. (1969) J.
Physiol. 202, 699-718

“luminance

355. Responses to moving visual stimuli in
the cat’s retina and LGN. FUKADA, Y. and
SAITO, H. (NHK Broadcast. Sci. Res. Labs., Seta-
gaya-ku, Tokyo)

‘Responses of single retinal ganglion cells
and of geniculate cells to moving light and
dark bars and light/dark edges were studied
in cats anesthetized with nitrous oxide/oxygen.

For both retinal ganglion cells and LGN
cells, a narrow light bar evoked either the
center-activated (CA) type of response in on-
center fields, or the center-suppressed (CS)
response in off-center fields. For a narrow dark
bar, CA response was produced in off-center
and CS in on-center cells. CA response was
most commonly preceded and followed by sup-
pressions of firing as a bar moved into and left
a receptive- field. Banks of activation were
observed just prior and posterior to a CS
response. .

The most remarkable difference between X-
and Y-cells was observed ‘when either a light
edge crossed the on-center, or a dark edge
crossed the -off-center field at slow. velocities
(10°/sec or less): For Y-cells, activation was
followed by a suppression of firing ; for X-cells,
firing rate monotonically returned to the main-
tained level. By increasing the velocity of
moving stimuli, Y-cells conspicuously increased

in their response amplitude, reaching the
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maximum at velocities around 100°/sec. Some
Y-cells showed clear-cut velocity selectivity.
Response pattern/velocity functions of X- and.

Y-cells were also different.
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PHBT2EVHIEE AL~ vERLE. ZOX
5 e BT RE TR X 5 EEERE O
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DHRJFEET B EfEawm Lizv.

357. Phasic  activity recorded from cat
superior colliculus in association with sac-
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cadic eye movements. HAYASHI, Y., NAGA-
TA, T. and SHIOMI, K. (Dept. Neurophysiol., I.
H.N.A., Osaka Univ. Med. Sch., Kita-ku, Osaka)

Eye movement potentials (EMPs) were re-
corded from the superior colliculus (SC) of
awake cats. Early (EMPg) and late (EMPL)
components were observed. The EMPg, which
were positive-negative in configuration, typi-
cally occurred when cats moved their eyes in
front of a patterned visual field. In homogeneous
fields the initial positive phase nearly disap-
peared. The EMPg was almost completely absent
in total darkness as well as under Flaxedil
paralysis. The EMPg could be produced under
Flaxedil paralysis by passive eye movements
(EMs) executed while viewing a patterned
visual field.

The EMP,, persisted even in total darkness
as well as under Flaxedil paralysis, but could
not be produced by passive EMs. The EMP.
occurred after the end of an EM and its latency
was a function of the duration of EM. The
EMP. were recorded in SC between the lower
part of the superficial layers and the upper part
of the deep layers.

It was suggested that the EMPg is related
to “lambda waves” and the EMPy, to “corollary
discharges”.

358, THER{EHAROMHINZRE OmIRMISEIR
lcoWT. ZERE, kE E, KR =H
#E (BFEX E $£—4H)

% 2 OITH Ol REROREE & HIRICH
SFREME (A) & 1 RCEEROZ A T %
b, fiRicizZhed LinvwERRHmE (B) D2
Bl ABIEha. Ly LiEkBmiac/E+ oHmia
otz 1 RICRE#, RclbitoXEEg%
offa (C) BMRET S Z EASHIEA L7, Ikl
DREFEL kDB, 1RORESHZERHZE
BRY v FETHEURELZSAFESE, ROt
SR D EEERALIC IR (0.3° BUF) oBDERIgE &
2T, FROBFINE IS —RIIC 71X
HXhoEpfreE L, TOHMABRED bhb. 22
T x 252 b AfRlari6o(HE, BHElEIE48

8, #o 5 H33E(69%) 2 CHlaTH -7z. CHl
JaMEER A B OEEIRAI0EL Lo X E
X2 FT 0L H 5, MEWEPIEE A CNE
BHE UL L HE TR IMEINZATOE
BIIHSEMTTHS. ZhIIAEIRITRD bh
TRENSABOERICHE LY 2 ~5EROX
XX TH5. ZDCHIEOIMHEZERE & RIST
LRENZREOLNFhOPLEERKDT, B
R—F S0 00 ThEERT 5 L ASHOLOR
HAZLTH 2 BELRNCEDL S Z E3HEI L.
Z OEFAFIETRD bhicT b H 05ELINI
BT LT HENRYKRE .

359, Lateral inhibition in the cat's visual
cortex, revealed by electrophoretic gluta-
mate. HESS, R., NEGISHI, K.* and CREUTZ-
FELDT, O. (Dept. of Neurobiology, MPI Biophys.
Chemie, Gottingen, Germany and Dept. of Neuro-
physiology, Neuroinformation Res. Inst., Univ.
Kanazawa Sch., Med.*)

An array of 2 or 3 microelectrodes, consisting
of a tungsten wire and 1 or 2 glass-pipettes
filled with Na-glutamate, was penetrated thro-
ugh the visual cortex of acute cat preparations.
The glass-pipettes were used for extracellular
recording of action potentials from single neu-
rons and application of glutamate. The separa-
tions of the electrode tips varied between 50
and 500 #m. Currents up to 200 nA were em-
ployed. The cells were activated by appropriate
stimuli like gratings or slits of light, When
glutamate was applied electrophoretically at
distances less than 50 um from the recording
site, excitation was always seen. At tip distances
between 150 and 300 #m, however, inhibition
was readily induced. At intermediate distances
(50~150 gm), initial inhibition was sometimes
followed by excitation, probably due to diffusion
of glutamate to the recording site, With larger
separations (300~500 #m), weak inhibition was
seen in a few cases, although no effect gccurred
generally. The results are interpreted as an
estimate for the diameter of functional eortical

units,
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B IEHEE T, EEIESRIC X 2 EHATRA]
BECh otz bhbhiRFRCEE®OY 7+ =
VEZ MUY RDRE X VIREOREE A X
¥, ChitER CRARBEREEE L CHlE
BEPRMBEEELEMT5ERTE L. IbK
R OB REFERSRREL R D, HEiIEIRESRZ
FAWwTARD CiblED ERG & EBVWBAEH
DFHFENRTE. TOHETRFINEF LD
WAsHE X B BRIZENC 3 C B B < Bl (AR
FHOAOR) & ek < THARHY 7 5 OBEEE)
D (light peak) BFtdk S . bhbhizC
i < PEMEI T A B B C % = @ postc-
trough (pe-t EB8) WITIE—F T 5%, X HIT pe-t
kR BB ORIE, ftkoe b EOG iz X %
light peak it X < —F§ 5. Blhic X b iEkAE)
1L L72B» SO B BN TV HEWIES, AR
»OEE, EITHEIERE RV CORGO R
BIR UREET, BRICHOEPHRG 2EERD S
L#25.



280 R

/363, Important role of eye-lids in eye
movements. SAITO, S., YAMANOBE, H., KATA-
HIRA, K., SUDA, H. and TSUKAHARA, S. (Dept.
of Physiol., Fukushima Med. Coll., Fukushima)
One can not detect passive movements of the
eyes if their conjunctival sacs are anesthetized
and visual clues excluded. This indicates the
lack of the position sense in the human eye.
Investigated in the present study was horizontal
conjugate eye movements without visual clues
under the respective conditions, “eyes open”
and “eye-lids closed”.
" The function of eye-lids was found to be
closely connected with the eye movement cont-
rol system as follows. The conjugate eye move-
ments for lateral gaze with eye-lids closed
were very different from those with open eyes.
The accurate eye movements could be made if
only the eye-lids were open even in the dark
room without any visible target ; contrary to
this, eye movements with eye-lids closed were
lacking in the stability and the subject could
not make the desired eye movements. Further-

more, these differences in the ocular motility

between open and closed eyes were also seen

not only in the volitional eye movements but
also in. the vestibular nystagmus caused by
the rotation of the head.
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366. A late component of flash-evoked
potentials in the cat’s visual system and
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background illumination. URAMOTO, 1. and
KIYONO, S. (Dept. Physiol., Inst. Develop. Res.,
Kamiya, Kasugai, Aichi)

Flash-evoked potentials (FEPs) in the cat’s
visual system were recorded under the condi-
tion of complete darkness and background
illumination (360 Lux). Special attention was
paid to a specific late component of FEPs and
comparison in the behavior of the late com-
ponent was made between the two conditions.
It was found in the optic chiasma (OC) and
superior colliculus (SC) that a late component
of FEPs appeared in the presence of background
illumination while it was not observed under
the condition of complete darkness. Positive
peak latencies of the late component of FEPs
in the OC and SC were measured at 59.5~83.5
msec and 73.6~103.5 msec, respectively, being
considerably widely distributed. Conduction
times between the OC and SC could be afforded
by calculating difference of the corresponding
peak latencies, and these values ranged from
8.8 to 20.0 msec. The late component might be
supposed to be driven from a specific cell
population (a class of W-cells) in the cat’s

retina.

367. E-Vector sensitivity patterns in the
goldfish optic tectum. AOKI, K. and WATER-
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RiezlEoiEes LT, £BR—@EExX &R
e, ZoEBE .

B 281

MAN, T. H. (Dept. of Science-Technology, Sophia
Univ., Tokyo, Japan)

Spike responses of single optic tectal units
to plane polarized light have been recorded
with extracellular electrodes in the goldfish.
Responses to a series of eight 500 msec flashes
were summed and the quantitative effects of
e-vector direction studied over 4 ~ 5 log units
of intensity with white light and narrow
spectral bands of equal quantal content at 460,
540 and 620 nm. On the bases of established
tectal projection maps these data show that
preferred retinal e-vector directions are tan-
gentially arranged around the eye axis when
the stimulus is axial. Distribution of this an-
gular sensitivity seems to be continuous with-
out descrete channels favoring particular
polarization planes. Sensitivity (determined
from intensity response curves) is minimal ‘in
the center of the retina for an axial stimulus,
and increases peripherally out to 50~60° or
more off axis, Sensitivity ratios of 4 ~6 are
common and much larger ones have occasionally
been recorded. Intensity response curves deter-
mined with narrow spectral bands of red, green
and blue were essentially superimposable.
Therefore, we have no evidence that there is

any special intraction of 2 and PLS,

B (368—374)

HHIKITIE, 20em O F 2 V@RI AE—
# — 2> 5O (duration 30 msec) #H W C,
Fv7 &~ 30mg/kg LT DRVIKEETT, X
IR IR AR T A BB T HE DA A B
Xy, HEEECRHEKL, 525 ch% 100 @
HLTfFo%. ETHEEEZ » 2BV,
411, 12EBE TR - LB INAD, 15SHEE
FTEXOIRIES X CHIE L KO L hiciE3
< (HIF 12 msec). F RO S EIE S 14
HEHEFTETFTLTY-T, FORRKEIIC W
5. JERBIIT b RS, 4:10~14 B BEHD
Sy LRy AONEZ, TEZTOEEITRS
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NORHICHEY T 5.

% =z ¢, KM 400 mg/kg, 200 mg/kg, DKB
200 mg/kg, GM 150 mg/kg %, ThFh & &
ETRE5E (kg 7)) 3 IOCEEHM (108
M) 2—FLTHEL, ThbogEr, &5
BRICEE UTHARR, S8 E bickhdl
(e F OIFRISEE ¥ TIHEY) 3 XC£BTHE
FTOREE, X515 BUBOREETIIE
3Dl o728, A£HBI0~14AHOER Shi:
ErYORFIANLT, IhEL{EEIhCTV
Z B LI o T2

369. BEIR F S RICHITIENE DY
. HEKER, REEN* (RREREEK E,
B - KERTK, &, $5—4HE)
BREFEMIE, DI ShBEENEORIIH
BOB®E, Thbbrhic X MO EOE
K UTEET 5. bhvbhidliiHic s 37512
EMEOHBERICESNT, TOX S KIBAI
ZbT 5 ORMEFRELEENEDOE T O (n)
THh, il @) BEELEVWEEX THER
EHTERD, SETEE L CHET 5 581S
ShAHRHEBDF Y+ T o W TS N
%, nRIVpOEXEZICEH L TR L.
SIIFFRIC W L TEH—kLARITH Sbh
% EPSP ##ifa N X h EH LT 1T » 72 45, D
EPSP 0 % X5 5 EPSP & Fii 0.3~04 mV
Mok TH Y, EPSP OIRIE5AitE 2 B Lz
MO ENbrot. FOXLPIROID Z &
LY, 05LLEICARD T Eddo 7o, HIRE
ZEXTIEBLEFE (M) % 1 S v of/hdn
2> 510 SViCE THIIMEE T p DIEITTE
BRG] HBHEAH SR o 7.

370, hAREBEOXRMBBIRR. Al i, 4
AsEd:, FHE2E (&REK, H—4H)

H = NANEOF & HFEY AT 5 Mg
HRBINHE VWS BEEBESh S, ZhiIEVWE
BEEEZCXY, FBECRHT 5 M4RISED,
HHEhBHET, —LANOAIRH v &
PSIETEED, TOREBITRL I 2 T
V. BRRERIIC VR T S IR A B D 8\ TR I T
Bio—REn5Z ERRE LK.

T DERD PR ORFHE P B 100~900 Hz iz 35

S, BRI E 250 Hz B Eo unit ${REHK
¥l 213 100 Hz O W FIES ot LTiiE & A
& 100/sec DIGEREERTTH, XY HEOEY
BB T, SRERRD TH/NNIOEE LD
REZ. ZOXSBISEEx L, TLENcE]
SRPRHWERE Y525 LERCGEEEDY
ERT5. chE—JCAHEBEEFLZ EITLE
V. B S EEMIE, SOEERERHEEEIC
BET %O TREMEEEORHPOFHD & D
Bbh, MEOEREABRT V. Ik EREE
FIgE L ECTREEEEORENIETREET X5
£IHEE TORMIRERR bhit .

371. Response of frog’s primary umits to
speech sounds. KATAYAMA, Y., MURATA, K,,
MINAMI, S., TANIGUCHI, I. and HASHIMOTO,
T.* (Medical Research Institute, Tokyo Medical
and Dental University « Institute for Medical and
Dental Engineering, Tokyo Medical and Dental
University*.)

Last year, we reported the activity of cat’s
primary -auditory units in response to human
speech sound which is one of most complex
sounds. We could suggest the possible neural
processing of auditory information. From the
viewpoint of comparative physiology, further
experiments were made on a lower vertebrate,
the bullfrog, Rana catesbeiana, which may use
communicatory sounds.

A metal microelectrode was impaled into the
eighth nerve within or near of otic capsule to
record single unit activity. The frequency
response area and PST histograms were obtained
on-line by LINC-8 computer. The distribution
of the center frequency showed two peaks at
about 200 and 1,000 Hz. Response patterns to
various Japanese vowels were different accord-
ing to the relationship between the response
characteristics and spectra of stimuli sounds.
Sound signals are transformed into spatial
pattern of primary neuronal activity. Thus, the
auditory system of the bullfrog may be a

“living sound spectrogram”.



372. Temporal structure of cochlear nerve
response to vowel stimulation. MURATA, K.,
KATAYAMA, Y., TANIGUCHI, 1., MINAMI, S.
and HASHIMOTO, T.* (Medical Research Institute
and Institute for Medical and Dental Engineering*,
Tokyo Medical and Dental University, Bunhyo-ku,
Tokyo)

The time series of impulse discharges in
response to vowel stimulation was recorded
from the cochlear nerve of a cat or a frog. The
time series was analyzed with the aid of an
interspike interval histogram (IIH), a joint
interspike interval histogram, a post-stimulus
time histogram and a pitch synchronous period
histogram (PPH).

A neuron of the characteristic frquency (CF)
lower than 1 kHz showed regular periodic peaks
with periods of integral multiples of the funda-
mental and the lower harmonics of the stimulus
vowel on the IIH. Interspike intervals in these
peaks corresponded to the interval between
peaks observed on the PPH. The profile of the
PPH had a fair resemblance to the stimulating
waveform of the vowel and reflected the effect
of lower frequency components.

The PPH was dissimilar to the stimulating
wave in a neuron with higher CF as the fre-
quency component around the CF may be
extracted pitch synchronously and the lower

frequency component is discarded by the neuron.

373. Responses of cat medial geniculate
neurons to monosyllabic speech sounds.
HASHIMOTO, T., MINAMI, S;*, MURATA, K.*,
KATAYAMA, Y.* and TANIGUCHI, L* (Institute
for Medical and Dental Engineering, Tokyo Medical
and Dental University « Medical Research Institute,
Tokyo Medical and Dental University*)

A single unit of the medial geniculate body
(MGB) was recorded by a tungsten micro-
electrode in response to a series of simple
monosyllabic speech sounds, which were com-

posed of a few vowels and consonants. The
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series of stimuli was applied repetitively about
100 times and neural responses were analyzed
with the aid of a statistical measure, the post-
stimulus time (PST) histogram.

A MGB neuron showed a tonic response to
speech stimulation, which was a phasic ON-
type neuron to a conventional pure tone sti-
mulus. The pitch synchronous discharge pattern
was often observed on the PST histogram to a
vowel stimulation. This type of the discharge
pattern was characteristic of the cochlear nerve
fiber response to speech sounds. For the MGB
neuron the transient or discontinuous part of
speech sounds, such as consonants, a connection
between phonemes or articulations and a con-
nection between syllables, may be more effective

to produce response.

374, =4 o ORVERE Y ViR E OBFDE
BERIZR. THPEE KRR, I, $0ET)
<4 7 rR VERDOIEBEICOWTIREDF
BRI X 585 & EHRED25~30% DIRIGZ iF
SAEMFNERIC X BRI EFT DD, T
T TRRLEHFTOWTERRTS.
FWLEE, BN ENME L ONEROIRE)IC
Zxbhsd. TLTZOWERORMICEYD, ¥
VAP EESER SN S, 22T, Y Vot
BRAREEUEMETH B LiKERTRIE,
FAFVIEFRETNOHTRELCAEIDBRWVWITE
D, BolkxtV )7~ 2ottt 2 bR
5. ZDEEYF 4 ~DERBITEY Y VASFRFIC
FER NIRRT X 2 TRA T ViC—B7 551
MBETE. ZOFBIRED Y VPRV
BESEEINS. FLTZOBBIIMELAT
B EE - TIREIT5THA5. ZOX5HET
NEREL LT, bhvbiii1F v o0& B % &
®, Vv AOERESFERISEBRBCRTEKRT
vy vEBERR LT, Eikicky, EiEo
IREEHOREXE K ® 2. TORKR, 100 xV
OF — X — DD 2 Shiz. ElF O 100
db LTz WT=1 7 vk VEANNRZTDHR X 1T
35 & w5 L TAZAKI OfERiIc—FHT 52
E Db o7z,
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28. £ % ¥

315. 5 v MRNERERIS KUFABEED K—/83 Y
RRFOLEIBL MR BFERE, BRAR=
(BX, [, 4£H)

Dopamine (DA), norepinephrine (NE), serotonin
ERICEETSE ) 7 I vELTLXOBRENER
PEEIhTW3. bhbhidzhbp7 3 v
YFTRIDEHEN, By T ABECERTS
BF 2o FLv A THL2CT B0, ¥7 DA
LEETOIREROWE R L. Ky F TR
BEE LTI REEE, WM gLy 7
Py — A 3 7ey—AfERAVS50mM Tris-
HCI buffer (pH 7.4) ¢ 5 x 1073 M SH-DA %/
X —Wfl4 v & 2 <— } L7-1% millipore filter {Z
*H-DA #&thz + 7 v 738 & OisieziflE
L. #AERIGEI0GDROEPDI D LHBOD
> W& LAZODORIEDRH Bt . Catechol,
Dopa, NE &0 h 72—~ NEEFRTD7 e~
7 & [AEERINT 5 & SH-DA O#-EVIEICHNH
Eh, DA, LAEXEASRII) 5 /o, Tyra-
mine, tyrosine, normetanephrine T34 < i
TR 5 2. Perphenazine a7 my H —
@ phenoxybenzamine {Iff & preincubation -3
5T XX DIRSHRIVED LR, BT Ry
51 —Tdb % propranolol (&4 <MKl L7 -7z,
KEEE, BRHOERSEWThd DA Lok
BHERTRL, SFT PV —ARE I rYy — A
TRZET LD - . BES% DOC Tlig{kL e
B T4 DA & DEEHRD B IMHEHR e SV
IBELIAT O & RO EZ R L. DA Loff
4% Scatchard plot 3 X % Lineweaver-Burk
plot 22552 L BEEEZR L Km BRI
Z28OREPBD T ENREINT.

376. HRIBIC LD N TAKEROBET (L
MRANESNEOEE). BH M, RFE—RE,
BRHER (BEX W, RE4HE)

v N = LDKRE R TH D HIRILAN TR
fxiFmlaEo TeMEL, BE/MakicE
MBI ERE2AERECEE ST TV 5
HAREAN OB & £ 100 mm OF /Mt Golgi
area {4 < B 5% Golgi saccule Wiz $ EIgEX
h3Zeh»s Golgi BECTHEINTWSZ &8

7
=)

% (375—383)

RIS X, MRRARMECHR & synapse ZIRAL L
TV AWMMIaEERICIE S MNISE R+ 3 28
clear vesicle {ihF5 LR Shk . fkEflic
clear vesicle & EOFF/MIZEL d D B %
V. HERERHE L 5K & o synapse I X i,
Pithing 2 BIH Lz =L DFIz DeBoer KK
#5, 1558 T Lado, 1/2M NaCl %54
[, 1/10 M sucrose, 1/100 M HCl, 1/200 M 5%
F=—F, BEKEE4BFHBETLLDIORE
LIZEZEL, HR»5 1/3 2 TOERAEEMHE
T UTESNMazhLic bR LEEsEeT 5%
»HESpRIEEBRELL. 1/2M NaCl, 54 /o
L OTIREDRVWE LML size /N
BEX Db ¥l T v 5 303 RN
B, EERFNCREESR Sy, HCLER* =
— %, HFKOFEIRARRBEEL, FREF
HUFEMaDERP LI D% 2 B E
HERLTVWE30LRONEZ L0 5, WRHF
X BZAbn E S pEM T, Sucrose OEE
WEERD LN -7,

3. F=—2BLTFORA Y OARRICKTT
BIERA. Aiticd, EEEE REEA E B2
1)

0.01M &35 CIES L7z H = /L& DOBRRIa P Ic i
INEBEPRIATSE, ¥ —30mV O IFESAr
MEGEND. COBIFEEM, fE, R
=%, EEE, ERET X OUWAIIC X - TSR
F5. rOB, RERZENEL, oEREEED
BERORD %, WICER S = — # XEIRH O
REREZT. COX5ERSEEFhicE bl
TR O, T e b A vicE OB R
k> TIHlENng. MEloBRER+ = —F>8
ESEROIETH 5. Rk &3, SWEERO
SERTHRTBERTLLLN. 5, Tra
£ VEBIT X DRI OB SE & AR
B. DX RiERIMEAR &b 7% S KA OB S
BERIIEES =~ OERLALCTHS. L
BoT, TrH4 e FARICERS =~ 325
K OWGIER & T T RS E X DRSS, EE
I EER % = — T ORI 3 B Sk &
AR OBERTRRL TR L, SERTH S
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LT BB L. fERE LT, EEF=—%E
TEBA VRO 2ETRSEB L. 1) R
W, ThB B TSR E BRI Kk 2 &
L, Zhb 0B LB RicETT 5. %
7o EDORLOMICIIEE < R85 5. 2) M
T X B RERED SR IR I X B SRR &
ERELOIHI L LT Sbh, Zo%E LR
LT 5.

378. Latency of gustatory nerve responses
in the frog. SATO, T. (Dept. of Physiol., Tokyo
Medical and Dental Univ., Bunkyo-ku. Tokyo)

The latent period from the onset of chemical
stimulation to the first impulse in gustatory
fibers was investigated using the tongues of
bullfrogs. A single fungiform papilla was
drawn into a recording suction electrode, and
after taste stimuli were presented around the
suctioned papilla, gustatory impulses travelling
antidromically into the papilla were recorded.
Mean latencies were 158 (n =96) for 0.5 M NaCl,
208 (n=125) for 0.001 M quinine-HCI, 218 {(n=
142) for 0.003M acetic acid, 442 (n=171) for
0.001 M CaCly, 593 (n=148) for 0.5M sucrose
and 2413 msec (n=>50) for H,O. The latency to
just above the threshold concentrations was on
the order of seconds, whereas the latency to
the strongest concentrations of taste stimuli
except for deionized water fell into about 100
msec.

When a papilla was electrically stimulated,
impulses with irregular latencies of 5 ~20 msec
were recorded from the neighboring papillae.
These irregular impulses are assumed to be
produced by a depolarization of taste cells. It
is concluded that most of the minimal 100 msec
latency to taste stimuli is due to the time
between stimulus onset and receptor potential

onset,

3718. HZILFIBEAAND K" HDRE. & 15
% (FREwA, W, £

bWy s =2, Fy FMaEOELR & % @&
L, NEANEET 2 ERERE ShTwd, &K

3
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FEIE H =TI KY I ER B WE SRR T
BUREME RIS LT B DR ofe. BRAS
=NVEHEZUTE Y 5 AER TRV LY, EE
WY v —RTERT 5. TR 2B,
F VIR LB 2 LR 5 & C OB D
PR 31T 5 2 IRIETEEERSREER T & 5.
BRENIZ 5 ~10mM Bl koo K* 35, 0.025% TTX,
01%5EFEY YAV, 3%B=87—~LD Y vV H
—~EW 1.9mM KCl #&%) #imLiER3 o
DA Btk 5 O B EXBEI IR Lie, Rz, fib
DEHEIESTH - 72, RS BESEST
DERR, E7V VAR T 545 E TE
B s OESE, 0.1M KCIL: 105, 339 ;
0.05% TTX : 26F, 44y ;1 %EFEY P4 v ¢
208, 46F0 ; 10% =& /) —/L : 4F, 138 ; oD
10D 01 M K+ : 7~108, 20~T60Th-
7o, BREOBRBBEREMEL, EELIRLL,
T/, VEFARM L EEREZEF L. KY 2k
DS OMSE KY BSILBEAMREHEE TR
% LRI TEB B AL DR E & BEWT Lo 72D Th
55, Zit KCL okt LT o = /L EHHEEIAIT
LhRELEwZ Eo—REELLND. &k,
REBROFER 5, »=LEERETIE KY 2400
EEILEMENASHTRET 5T L 2RET 5.

380, FMREIROMITIERIM IC & B BRIGEOH
Hl. #orrad, EREERE (RBAK, B, )
& =L EH D NTHEERAEAR % R W CEE SRR
FhEME, EWER GHEmRZEE L, 03
msec, 1.5V 0K T 100 Hz, 30 sec D4F [a] F
WrtsHe, FoEBED0.3MKClicH 5k
SAVERIB0% A L, 154552 52045 ORF % T
Wo< b EEET B EBEEINL. EOERM
BT X B HRIEE H10~20% A L, #9105T
FET 5 L BEINE. ZOWMEEER=2 Y
VEEOHEEEANL TR DD THE»ES 2Tk
H 57D, AchOERITHD 7 F~V, ~
FHAV =T A, HTIVvEFELECHERLTH
BROFEREIT - 7S, WFTHENI§ 25050
Rohixhoi. Lal, 20X 3 g,
TR R TRY, Y+ T AN IRV oN
H#+ %2 &% Macdonald & Brodwick 2578 LT
WBDT, YFTRENTLHIEZIREZFHSE
e, HEMEREZZDICRWT, —H O ESET
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HICHM L, thh ok LRSS RIERT 5L,
ZDESLFETE, BEOEMAEICHTHEE
RS T T v S, BRIGERERLEEZZ
W, ZHRII0GRIETEET 3 © & BEESh
7. FEio, ZOWMENEZ S —Vvick hiEkTHD
PERXN. —F, HNE% Ach 2&5%r) v
H— R TERT 5 LRIEEIH I, 77—V
DEFRIX > TILEZIN D Z EBEBEIN.

381, Mechano-sensitive afferent fibers in
the chorda tympani. KASAHARA, Y. and
KAWAMURA, Y. (Dept. of Oral Physiol., Dent.
Sch., Osaka Univ., Osaka)

This study was performed to investigate the
specific properties of mechano-sensitive fibers
in the chorda tympani of rat. Unit discharges
from mechano-sensitive afferents in the chorda
tympani were recorded in 35 rats, and they
were compared with those of the lingual nerve.
Out of 70 single fibers in the chorda tympani,
21 fibers were mechano-sensitive. These 21
mechano-sensitive fibers can be divided into
two groups. Nine fibers are sensitive to both
taste and mechanical stimuli (2 fast adaptive
and 7 slow adaptive fibers). Twelve fibers are
sensitive to mechanical stimulus only (8 fast
adaptive and 4 slow adaptive fibers). Comparing
with mechano-sensitive fibers in the lingual
nerve, those in the chorda tympani had rather
higher threshold and wider receptive field. In
addition, some mechano-sensitive fibers in the
chorda tympani responded only to rubbing of
tongue towards the sagittal direction. In
regard to mechano- and taste sensitive fibers,
any relation to the specific taste quality was
not observed and those mechano-sensitive
fibers in the chorda tympani are assumed to

concern with taste perception mechanism.

382, fiRERDA F Y IEELEME. FABT,
BB B WHREC, TR X BARRKT (S
Rk, 8, 43 - BEoR, B A EHEE
K
BREVZNADFE= Ty 7 VDORARBRITEAD

1 F vEERIELER, TOIEEDESOIER
1{fi A o vizow Tk Agt>NHASTIF>K Y =
Na*>Li*, 2{fi4 4 vic2owTii Mgt >Catt=
Cd**=Co**=Mntt*zZutt t W HEIR Ko 7o, &

B FDIRSDWIC X D BBV LEBZERRY
PEESEZTFLZ EICIDABILT, 1) Naf,
K+, Mgtt, Ca*™, 2) Ag*, TI*, Cd*t, Zu**.
2 group I 5T LM TER. MLEBHEOR
%&Aym%AKXMAMﬁ74Jn7%§4

—) ZRVWAHER, BREXREIC Agt $45<
'#E LTW3Z EBRHEEINE.

DW X VIRV R e -7 Agt IBEHED
SH-Z/bRs1E#I & LT 5 h 5 DTT (dithio-
threitol) DAL X W AFH IR Y R 5EMBH
bl o7z, Livd oo DTT g, Aghic
B UTRSE 2RIV K iohf U T i nEgT
ERBRERIEZR LT WA ENERTE .

ek, 14 4 VizREEc S 2 bhiz 2ffi1 &

VIO ONEEIFLN TN, Aghi
c&+mﬂbtmmzzm5ﬁcw+mﬁurm
MWz ohdz &b oi.

HBEoz &lb%ﬁ%kﬂ?é@k%i/@%
Frbmdtd2E, 1) & 2) o/ —TKK
BENTHRVWEEDNS. DI~ 745
FEFOBEFEINIZEZTH5L3TH2LTH
5.

383, fligEROLFRHICH T DZRREL. W
RE=, B8 B, BARK* BRX @& &£
I« HRERKY)

7 PAAOHBEL VRIIBRICL - TSIV
SULADESRE R LT, RBO—DODAT 1 v
FREBOBRELL VBRI TV 552 KK
DHERESEIN L TREREZZRLTWEDT
F—AF 1 v FROBEED—DX D1 VoULR
FEGTIE, CNEZDRT 1 v FREDIES
FRBLTWAZ EILRD. T T—20RERL
X0 A VoL RBRERELABDMORE RICERE
FRIALCHIENEAZF L AROEE A4 v
Pz 5 25 LICX WV BABEE S VULA
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RREALD Beidler FERZBET 52 13T
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MBHEDBNI. L LRSI DWW T—fRic &
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EDLNE LliA4 4 v Oref% 244 A oMz
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384, £ bOBREICI(T DIEIH & BERBICOW
T. AT (RREERK BWHEE)

b FOWREIZRITBELEONIEETEO LD 1
M O(ERE2~8mm) ¥ 7224 (FuLREEEES,
6, 7mm) % [FRFAYE Fo VKRR IR LT,
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Bloxtd 3—HE. KREN (KEEKX, ZEX)
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ZARE)
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TR TR & OBBE TR IR TV 2B ERTAH
#% (MD) 535k (OB) %25 LPOF ~0#%Hs Lich
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387. RGO BB & 5. TARRLE BE
K, B, B4

SRR O = PRERT, TEEREINT & = oK E
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AE, SHESXOCANEOEXTOEE, LI
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Bl 3 msec, [BFEIZEHEZ X > TVWHHKER
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388. The effects of tooth pulp stimulation
in the caudal part of the spinal trigeminal
complex of the rat. SHIGENAGA, Y., OKADA,
K. and SAKAI, A. (Dept, of Anatomy, Osaka Univ.
Dental Sch., Osaka)

The large number of afferent nerve fibers
suppling tooth pulp consist of Ad fibers, and
it has been suggested that these may be
involved solely in mediating pain sensation.
The effects of rat’s lower incisor puip stimula-
tion were examined in the nucleus caudalis of
the spinal trigeminal complex using micro-
pipettes filled with saturated fast green FCF
in 2M NaCl solution. The neurons excited by

tooth pulp stimulation were classified into two

groups on the basis of their functional and
anatomical properties. One of these was acti-
vated by only ipsilateral tooth pulp stimulation
and the other of neurons having a high degree
of convergent input. The former type of cells
was found in the subnucleus zonalis (Z) and
dorsal part of the subnucleus magnocelluralis
(mc). Only one pulpal neuron isolated in Z was
also activated by electrical stimulation of the
lower and upper lips, but not responding to
stimulation with light tactile or pressure. The
latter type of neurons located in the reticular
formation (RF) which are ventromedially con-
tiguous to mc, and some cells in ventral RF
had larger receptive fields. Many of RF neurons
in contrast to Z and mc had no specificity to
sensory modality. Differences of other functional
properties between these two groups elicited by
the tooth pulp were discussed.

389, Effects of 2-deoxy-D-glucose and
NH.CI on glucoreceptor in the liver. ADACHI,
A. (Dept. of Physiol., Niigata Univ. Med. Sch.,
Niigata, Japan)

Response to 2-deoxy-D-glucose (2-DG) of
glucoreceptor in the liver was examined by
analysis of afferent nerves in the hepatic branch
of vagal nerve. Glucose sensitive afferent nerve
increased in discharge rate during the liver
was perfused with Ringer solution containing
2-DG (300 mg/dl). Therefore, increase of food
consumption as a result of infusion of 2-DG
would be caused by an activation of glucore-
ceptor in the liver as well as glucose sensitive
neuron in the hypothalamus.

Response of these afferent nerves to Ouabain
and thermal stimulation were also analyzed.
These results support a hypothesis that electro-
genic Na-pump would be involved in receptor
mechanism of hepatic glucoreceptor.

Stimulation of the tongue by 2-DG induced -
the same neural response of chorda tympani
with glucose. Difference in receptor mechanism

between taste receptor and hepatic glucore-
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ceptor was discussed.

Ammonium chloride injected into the portal
vein suppressed an activity of glucose sensitive
nerve fiber in the vagal nerve. Anorexia caused
by portal injection of NH,C1 was also discussed

based on this evidence.

3%0. HEEERRE (R4 CHlTdHEa
Eod—-FrHIlco 0T, ABRT (HREH
K, ™, BEWFAEEE)

R VT & — LRERE L DOIRE TR X 0 R
IRERIE (5 - 18) ST 580, BiEs
SHEL, TOHERZETICERN lecm OEER
W7 r— TR A, 35°Ci5 55 5105MIE
HEERE BRRCEER ETELSE, £O
B DIREZLIGEE (4T) LEHEE (F) L oMK
RIEN Uiz, WMAEE © 35C xS o =W
EXVFIBCGAECS CTEEERREZRL, KE
CELHEEIES LTwL. & ORI S
RIS HHETIIEIC—E T, 1~8C TRl
FREE A U RIS ERNICERT 5. $inb
LIREEEE F=a(4T)+b(b 1 35C @ @ %
WHIE) TEbLIh, aliff« 0% T —ET
BB, — T IRMRHE TR RS Rl AR
BOREZRZT 5. WEHE & FEE ORI
HIB IR DRGEIFEIC X > THELL, 150
TR & MR ERIEFl OB B R Tn
57, DPRITIRESIEE v ECKR Y £ DB
i F=a(dT0B+Db L%, FEESIRESEZ
b U 7R e U RS « RIBOGRERIfRIc 25 (bt
s, IR CIIEISIRE S E VR DR
AT 5, T OB ITIREHE D NEIS IR B
LERHEESHIETIMENCHEAT 52 & Lk
BHHEEZDND.

391. Antennal hygroreception in the cock-
roach. YOKOHARI, F. and TATEDA, H. (Dept.
of Biology, Faculty of Science, Kyushu Univ.,
Fukuoka, 812)

An electrophysiological analysis of the me-

chanisms of humidity reception has been in-
vestigated for antennal hygroreceptors of
cockroach, Periplaneta americana L.

Extracellular recordings from the hygrosen-

sillum revealed that there are three functiorally
distinct receptors-a moist receptor, a dry
receptor, and a thermal recptor. The moist
receptor responds to increasing humidity with
increasing impulse frequency, whereas the dry
receptor responds antagonistically. Tempera-
ture is not effective in altering the characteri-
stics of the relative humidityresponse curve for
either receptor. Under condition of constant
absolute humidity, however the responses of
the dry receptor increase to a sudden increase
in temperature, and responses of the moist
receptor decrease. The humidity-response cur-
ves at different stimulus fluxes coincide over
the range of relative humidity. The moist
receptor responds to water (liquid) with a
slightly greater impulse frequency - than it
does to 100% r. h. Responses of the hygrore-
ceptors to mechanical stimuli may be either
excitatory or inhibitory.

These results suggest that the hygrosen-
sillum contains receptors of relative humidity,
and that the mechanical transformation pro-
cesses produced by desiccation and absorption
are included in the mechanisms of stimulus

reception.

392. [EROBRBE (XICER) CHT3IESR
£IPHERFZE. LA < BER B (BIRK B
— R3]

REZER, B NME SR & DB S
TR IARBEIND., Lal, B CHEHERS
DOREFREBFCELTL, ERFEOREEX D
b Y LT OW|EVIERLZ DI, SEIbhbI,
FIR A 2 BRI 2 FIA LT Ringer K, R
WEREREALT, EED nutrient foramen
~NIRAT BEIRICEERET DR X b T BRBA
ERTHCHEL, DRE2R. IDICERIER
L 7= P D AR HORRER & JifT L -,

HRiE, BRI 37°C Ringer [RIEOHEE A
{75 &, A 7 OFEERMNE X CIRIEOHIA
PRD BN, Eio, BMNEZBERLTDA
1 7 DWEMBRD LN, TRHDEPBEZ
T, BREHMNECEbicx LT, BEEEH
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‘?5®Tm&m#&5bhé.ik,%ﬁWK%
it BRI OBEED LI 5 ¢ L TD DT
oz,

393. R - $5EO B BBERKICRERTRY

BEMOSN. FREX, WHEZE GRREEX
4:34)

H=AOE—HRIFERNEE AW T 2
&, B S CIGBIESED KOS v AR E
HTBZeB8TES. Ho/AFHHEERABL
THEHEEINS LR v AR ERZ AR
S TREBRIELNLIDTHH EIT, HELD
BRI —EOBR TSRS o HE %
HT30Erick-TRE S h 5 (B -HHA
1967).

FTTC, P ¥z O B—HPRIHE-FHE
MERE 2 fER U, FLEESRICEREE (Fekss
f4 : 0.5, 250 ms) % &% L CEIEIGHED 1 v-9L
AERRIEIRGPREMNO » 2REL, HEiA-
EEERTSESEE ML, HRERRTXY
B L. EEEHOBRZERREZ M vV ILAK
LE-TEST5E, BAREMTL~2@LLT
IZ3~B{HDA VAN ARKRTHIDEBDS
7B, MEDORBEEMOFHE>WTEhT
N L7e. HRBBEMORFRREMN, HERET
DO, kb EESITITHEh 45.0~82.0ms,
117.0~190.0 ms ; 4.5~6.0 ms, 4.5~6.5 ms ; 17.0~
29.7% /ms, 14.3~25.0%/ms ‘Th 7. E7z, N
REBEAIIMELZ R TI, HBREBCX5E2
DENT, FHFBOANEE, FEHEBICL >T
ZOIRBELEENIEDIDTH 7.

394, BRERANERMAOBBRIBIC /LT BEWIS
Zo¥EK. HH= ) i dilik— GR
HUHA, Z:EE)

S v } OBRIEREE Iz 5 5 Keratinized cap %
WL, cap Tid 2aifui/ MrkoBEREH
FHORREZTV, HMRIEBGHEOERZ AR

ToHh, »OFIRXY 5C LHTIERL HS0C

FTOE « BRIRICEICETHD T EEZEL M
LT3 (BA43sE, 35, 539-540, 1973). &v»
TIF5 » 7o ARERX, cap AL TH MRS v
Tk OBRRIB R BfT L CEIIc S R B L,
REDXS>UEREZI2DDTH 5.

1. P&/ & o critical slope b 0.247~
36.3194/ms (7.63541.658 p2/ms, unit %% : 42) T
HY, TOETERBORES/NTCHEDDIEIE
INEWERTR U .

2, 4 VoL RERE F (4 v UL ZBREOME)
LIEROEEE V Bicix F=KV= (K, n: ¥%) O
BAEE D LB, 19 units A 13 units Xk 9 27K,
n, MEEERE 1, BHEE Pk thFh 0.409~1.460
(1.210+0.073), 0.837~1.860 (1.135:-0.097), 0.998
~0.863 (0.964+0.011), P<0.001 TH -7z, fid
6units D ni¥, LEHOIDEEFELLIERY
0.574~0.897 (2 units), 1.382~4.186 ( 4 units) T
»Hovc. :

3. A VoL AR LRAEEE O B R,
Fechner Ml X b Sterens O~ F ALl
L7chs,

395. £ MORFIRIC 3F 4 B SR, LA
B B # (UEKX $T453)

E7 D 1 Eiilikssinh - 72 & O
B+ 2 R 2L ICT 5 BINTIRO L 5%
ERE{TR-7. bt OR7E kAR Z N
(Fls), HBMECHROEEZOARIER S &
5 (BRR). ThE SO E TR LFBA,
R A ORE VI RTBE NI C P 56 mm TH
ofc. i, FIRELIERA L BRITRSEE
HTCER T BEMIRD b, AL E T
i EOfERE L OBMREFS S 0T, Rig=
A AER e ¢08mm OFEEZHEL,
FED S 25 &, FEOE WL BV
BIEEL (FBEAMIE <001 g~34g), KHEIDEE
HBRAEDEVWIRIC - T EBbr ot T
DX 5 BRI RROMRERF BT T 519
W, RVITATFVERREAVTH 2 OEEE MK
P ORFRICISET 54 Vol AR ERL, B
BHox&x, @40, s 28585%R, =
WEEL AN, EROHE L ZIE—HTER
Brxi. #Te PEZOWICEEHEOHTHETIT
MNIREMZ, BEEFMRILEBOFETT v
SNRBRERL, TOISERRETAS . A
DA Z XVIFLEEHT5~108 mm? TH\WIT over-
lap LTk ¥, unit [FFEFEBOWE IR E 100~
130 Hz CHREE I FST T % phasic ©H D & 10~
30Hz TR RHF L, FlIROBES itk L T
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FESHEE AT tonic D B DT KB TE .

396. AFREHECILIET NI BBROK
FHER B % BHR= RAEF MR
FH (BKR, B, F—5hE)
ARSI R AR TR L BE O L
B, TEZ, REEEREZRkD, sHEEROShE
BT BREIERA ML U -JRRED, B
VBB BERT CHIE L. AT VvV AEHE
7oVEEE THESET (B 1 mm 2BV Ciig) %
—RDOEB L VIRRITHL, FETEONEE
DICTFREEE HT, EREIAFALL, Fift
0.5 msec DEERIE THI L7, $HIFAL TV -
THBRIR U HIEIICE ED. RIEER, #
BB EETSREL VAL TORELZ AV
7o, TORETFIBORB~RTEEYVE VT3
ve—v a2 VEELS., FIEREREFCE YV
i VERHRS® 5D ICHIREBEREE L
7o. FIRERIE 1kQ OEHEN LTI VI RA
2—FTHELL. TOHR, 1) —~lER0E
KHkIC X b, RERE (M X OEE) B
EOLABELN. 2) —fIEBOESRBI
L AR ERERERASHRE, SHz TRAXTH
oz 3) JERTERANETIY, HERUE, BURRIE
EBIT LA EBER R o7z, 4) AROELM
Wi & S, BURRELADRE, Ford
1 VT X BRI BFRERC X b iR Lz,

397. EHfhEICHITDERBBOET N LEOF
fli. BEECHE (B, B, B4H)

F = LG SR DR R R IR T, FERRTREAL
DI RN & BECHAL, TOWED
e 5BOBRNEEDOD B EPRERIE
iz, ThX h—BRmICHAED B AL i X
D, % DEAMIC abortive spike Z3FFkE & H, T
O E CRE 5 E R OME R HERE D
BIEICETIEEREMSA v UL ARREET D, &
WO RS ERIRE L. £h i X hiF, abortive
spike &\ 5 RFHESONEICE Y, BEBRI
KIHTHDBEOCNELRTLDLELLN
%. Abortive spike 23k DES IO TR
LTWw5Z EBFAEXhhE, 0% 7 /A2
F5—2Ln%. T TERANRHEDFRER <
M/ NEBERIAL, B« BoREEZ LTV

fifE D abortive spike 35 X MZEBEA VoL R D
RBEZBR Le. TORE, SENBHRRMEL TS
HICZHRI: A v oL ASEEE VX B § 23, abortive
spike JEEIIET L, @SHBHITLOR RO FE
Bxle. Trr PRV VEBNESTSE, B
Bl Vo UL AD BB N L, abortive spike iX
BT HREBEEV 2R 5. T OMicENGARE
%f  #5M LT H, abortive spike SEHEEIIFTR
ERBCENT S, hbDERIILTDOETA
YT DEELLNG.

398. fLFMEIRICHT T DHARBEHRDO RIS LT
W, MPERRS. REIRSERA, KEFIE (BK, &,
k)

BT S & B RN E_F RS O—ER 2355 0
5ORKOMHRICE YV RANCOERIShd L L
LRI S bR TwS. ORISR BT TEF
B ChiES5 T 5HRZABCOVWTIDRE- &Y
LFTRBIEEAER . X AT R — VBT T
TRl DRRFE HR W, MEEBIRIER Lz X TR
BB ~EEREK, s7=vERY — &, KCl,
ERZ I VEINTE LBk A ER IR R
¥r A —&—T, MEZELE—RIOHREBIR S
FoERL7e. RRO(bEMNMED S L, R - fE
R DFERRIEZ 0 EHB 2T OEREEREK
ThHY, ZOELFFlOLTRED bR, N
JIBERE A5 D 5 1% 2 & Ok LB — IR E T2 b
N CH et s RGE 45 &, HkigED =
=y MIRD—FLRBRIEERD SRRV C R
ffE3R X O A ffE T/ %2 5% Polymodal = = »
P TRECREEHSRD b, —Fkid=
FTWRZ = VEEY — AL, BREORNTIRET
it X & discharge ORAIIAEL & HL 5 HIER
RIS 1260% 2/3 TLrBZ T it 0RED
BIRAEKCHE LBETH - 2. HEeBELH
U IR O W SRR 2 Ao KHERITELL
LT i ot L. B SHe bR
FHECPRRE, BT ERE2RTRARELT
iR DOBESI3IE & A L, Polymodal F 7%
DEEBRKTH B EHEMmIN 5.

399, TUTIOAXNETOMHMSEROAERE
TSR, B Wi, EETHY (REEEX #,
=4 - FEBRLEERF)
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F-THBEE# AR O BERBIC T 5 0E >
WA RICRAI sk Ot v L R D 5
B 5Kk, AEFBOKRE XITHELHEEL
LB HF T Tty Lie (B51EIkE). Fif
RKITRiT AT 55k O TE DS phasico-tonic, tonic
DOEBER TEDbNI S unit A, unit D, phasic iT
HbHbhTL % unit B =50 unit iTXH5T5
FENRTE, W2 FIFBOH L THEBHEE LR
Eiicbicb4 v- L AR £ L. BT, unit
A D4, adaptation R4 VoL AR FER
SNEBRLDEELEILORENSREDREIR
FOBEREEERBZEETRBTAEREL LT
3. TiebbA v L AFIOHE, R, S5
HRREDFY, TOFERRELEDFRE»L, &
DTREOBVAEGRA L VB TEH0Lr b
5%, unit D 2>\ T, tonic &iEHASFIRT
ik T pEmE R L. —% unit B 2B
DFET, POREVAEFFORCE LN B
phasic ZfEREER X ¥, BEORKOML -
TVWARIEEPNS M VUL RFIT, & OREE
EWLDTHo7z. Z® unit B §X tonic 7%
HFREAWET, ZoZ &5, unit A @
phasico-tonic [ v-3LZBS, ToOMIZED X 5
AFEOESELOL0R, WHLANSEXT
S AN

400. N T EGHHEDKECK § % condition-
ing stretch OEE(C>T. KMk, HHK
F (EREKX, KELH)
ks D@ M Cdh DIk, r-effect D>
2HE LB X O stretch % b = LT HHIC
BHALGhomSEORIE% Bi-. Impulse 13$R
BLRERTAFHE,SE ) U H I % Data
Recorder (TEAC, DR-410), TS 7 — 7 IC &
%, AARBRe XSS AMEBICIDA v
231 A AR %8158 L imp/sec iz #1E L 7-. Stretch
D A, 1) Test stretch — % (0.5 mm),
conditioning stretch (j#f#% 1.0, 2.0, 25 mm) k X
T DR £E. 2) Test stretch & LT final
length —% (3.0 mm), conditioning stretch 4
(1.0, 15, 20 mm) s X XL ORIZE. Bk
EZRELHHHHEFITOVTT o 2R, 1)
D4, test streth T D 1 v S L ASEEIL,
conditioning B Kz fEv EH L. Zhld r-fiber

Fligz AL TCRONAEROBEREEUO DD
TdH 5. F7- conditioning time PXE\WIT EHEE
ERA LisnThd static lic B WTEHTH
st 2) T, AHEEECZIIERTRP -
7-. [FEEEHN D dynamic fRICHTHDENRR
Bhics state FHTIXIEE A EER LWV, Thik
conditioning Dk X éé’i%b‘#ﬂj@ ¥ 7= stretch
HERRGE oL ELbhERTEE
T5. 7o LEMBEGRICIE 1) LRROERE %
Joo DlEdS 2FBOER Y ESHBELDORES
bEBEE N B, timing SEELERTH S
EEXB.

401, ¥ U N = THRBEEOBEEN L BE
AHEEE bk, H, BhipsdzE)

¥ ¥ =0 1 fBAERICIESE x0T
2HD, #9100 FOEEENEIL, hiciim
R LA &Ry, KESERHT 5.
T DREEROXERSVEE ANURICHRIEL L BE
xh, FORFINE R - TESFABREOSE
ZLTWBEEZLNEBRLTDOFEMITHETD -
7o, EEBTFHEMSIC X AHEL, BRESHIEC
LA S IREBEFMOEE, S, ThbEES
BEEMC DN IR T LR - &
D L.

1. iRt : REEIZE X 150~250 pm, 3
L EEBER TSRO 2 R AE &
Y, TO—FHIEIRE Uik & 2h & IEX
T ALY Ll > TWwD., ZOWIKEDOM X
WEAMEORBCHELTEE> Tk D, KE
EOBECOBERIB->TED L E X D
3. —FZOFEZAAICE X 200 pm 1T EDiEH
& L, Zofhumic REMESIHET 5. BEE
DOREAERZOEEN L T o REMBEOHRERZE
L, BELZS|&EYT. REEOBEEMIZ Lan
> TEEHEOF M L ZOERMOHEL X » TE
5.

2. BB REBEZEBE<OHMICELE
ERSAHER L LCRLEROBEETH L. [
RIFfEEOREEE ERAIL R ER S & % LIRF
OLTE, sigFmoEihicX - TIEIRROT
BEIDEH IR, RAITFEROEEEIC >V
FTHRMNERT A E, BERE» S T Xh
5 E R OBRERME 2RO Z LS .
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WMAMELTEELYOELICKLS Film (16 mm) & L
' Cassett DFRRE2WT

X EXPARE LR L b BREBES T
&by, TONAEEEREEACERBY b h
fo. RAEES T T O RIFIR % SBWET Lok
5 BSIP Film Library © 2 5% @ Film 75 5
Nz Cassett AL EOFICHT S Z Lt L
7.

{ 1) Reflexes of Balance, 18 min, Colour sound

Film.
{11 Vision, Movement and Balance, 14 min,
Colour sound Film.
[} The Visual Cortex of the Cat, 13 min,
Colour sound Film.
[V) Recording from Single Neurons, 8 min,
Colour sound Film.
V] Brain Science Briefings., Cassettes.
a) Noam Chomsky
b) Leon Festinger
c¢) L J. Good
d) R. L. Gregory
e) G. A. Miller
f) Karl Pribram
g) B. F. Skinner
h) P. D. Wall
i) Sir J. Eccles

270 TUPS AL DHEBHBEL DIRD X 57T
WoB D ELCOTHERICSHMOEHR L ET.

SE2TRIERE AR 233 TUPS OREDTIC
SSYIBWTITTAET F18~23R Il it X h %
7.

HRME BRI EL CEREE S HE

RALHMPAYUETERS
EIE I S S

i) P. M. Milner
k) D. E. Berlyne
1) R. Melzack
Specially recorded one-hour .interview/dis-
cussions with eminent contributors to the
development of thought about the brain.and
its capacities: These are high-level support
material for coursés in psychology and: phy-
siology. They also form fascinating listening
for gradutes. Interviews conducted by Chris-
topher Evans, research psychologist and
Secretary of the V. K. Brain Research Associa-
tion.
REISFT :
T 113 EE#mEAENA 2-28-21
REEACEN  BAEREES
TEL 03 945-2840
fERAE -

L AAR4AEELSEIRS..

2. HEFECERRED Film'g, Sy + o
BEXT VIO ANLRIL, B9 @iy
WA THREHESTHERAL L. Ik, &
EOBRDERERLOZ &,

3. EF#AME 1 ¥ BUAN L 5.

AR ERAEEE
Bk R K

HLUET.

FMERREFAHEER (1) 0k 5o 5hT
WET. HIFERLIR1L20458 i b v h, FEH
(2) DIN e > TE Y £ F. BHEHTE ~ 645
BmEL, —ABREETEOAMMNDY BhTE
7.
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IUPS HEADFER 2 TEHEIIZOIThbIFT
HET. HIWITHIBEAERICT B19A
KIED 2 BTHESD D, MESEPV VRV 2
—AT3  AEHZFELTVET. ThBDK
RIS, BEW S U EERAIBIRIZ X » T
BEhsFETHDET.

LABOE2EHIIKVDS - SEHMPHTONS.
ISR EMEEhS. Thbb, SEFORKR
SECHTORET. YV EY .~ A4tE, HH
%2E, BT (KRZ—) SLCTENIHEYPE
z25hTwET. ZZ TR HLHFHEE ST
EiEARMOEETFELTHY, KH&K150~350
ZLOBMNBEZSNTWET.

2D XS G EEITHENCR S Y TN
THEIN5DT, FEMERXR-T22HFOH &
DIEMATETH D ET. — BBV > TEFES
Boooa () LNBOEMRHY, ZhidH
HICHERTE 50 TEMERR CHEFTRERK
LXBETHYET. COHIEAEBESENE
EQEEEHLIEM LI VWER - Th X S REER
S5DTRUILELEEZXTVET.

SHARNTRIC X S kB % b7+ HIEER%
HELFHLERE > THRABRLETR (KA £ —)
RERBRHLOLD, BIXOLEH N T 5 X
b, ¥RRESTIONBEEZI OV VRS 2~
AL o W BROBWEDThIEL D 5 &
W< THEL xS,

HBEBAMWRELAEVITEDL2EOERIT,
LA - LB I WP LE-TVET. 20X
BT SME OB & H¥ 0SB O#Im &<
30T, EEEE¥2CHARDIHEMLLAE
DLEHRL T CIZIEL ERi2» 55 2 bhTWwE
L. ZOFERZEBRERORDHES VAT 2~
APBHNEPRELLENLL DI D .

DROER¥20MBERT ZARFELEY
3oz L RBABOBENLERE SIEWE,
BMESZDEDNBWHEESD D ELL. L
LBEYVEY 22— AR Y VERIT 2 —2 L LTl

WHBEEZDIORD, ¥F4dBZROoLSHEEE
LEVWIRDIEFEREELVWHDOTHD 7.

FEZHIR LSE 2 BHECRE, BEY
VRV 2 - AEEBHLHACTERIFADE
Lx5.
EWMEEKIT v 75 AORKBIRCEEDS D
b, EFFHH congress T\ TEHEK BT S
F73, EREELERT, FESIZEOOND
LEZDNIERDVELLORBEEZ52 bR
ZEBROED W UET.

—RREGIC V> THBER I & > TAEIRETD
DETH, BHORESILEMT 5 ADKEKDEK
EHOETTXB AT £

HBIEE S L LTIREBICEDE 54050 < 59
BYET. LeLIRERD D ET0OT, SHR
BERMOFIETIRKEZ LHEH L TF X,
BHIOHRMEh LRI 7R /7 20ELH 0D
SRR, LIN2EOFEOHMREr
&%, 1976ED EEH OMFHFITELhEHIL
bhELxS. :

HMBZERS L LTR ISR Z &8I
BEHLETLIMEMPEM[ACE > TRl &
V. LALETS » THREREEZ LSETTE .

TELRFREEELBHFLLET.

BT oEER,

Dr. Jean Scherrer
Secrétaire Général
27¢& Congreés International de Physiologie
CHU Pitié-Salpétriere
91 Boulevard de L’ Hopital
i B
J. Scherrer
Paris July 25, 1975
BE: ZhODEFEZOVWTRIMOS CRE &
BDTHLUETOTHIAH—HET X v.
KBEAERTZOEEL T, d-2%F
ERE-EDLELRET AT, MERK
HT5TFETHDET.

(1) Comite d'organisation du congres international de
physiologie de 1977

M. Maurice FONTAINE Président

Laboratoire de Physiologie Générale
du Muséum d’Histoire Naturelle. 7,
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rue Cuvier. 75005 PARIS.

Institut Marey. 4, Avenue Gordon
Bennett. 75016 PARIS.

Laboratoire de Physiologie. Faculté
des Sciences. Place Eugéne-Bataillon.
67000 MONTPELLIER.

Laboratoire de Psychophysiologie. Fa-
culté des Sciences. 43, Boulevard du
X1 Novembre 1918. 69621 VILLEUR-
BANNE.

Laboratoire de Physiologie Générale.
Faculté des Sciences d'Orsay, Uni-
versité Paris XI. 91405 ORSAY.

Laboratoire de Physiologie respi-
ratoire du CNRS. 23, rue Becquerel.
67087 STRASBOURG.

Faculté de Médecine, Place de Ver-
dun. 59000 LILLE.

Collégue de France. XI, Place Marce-
lin-Berthelot. 75005 PARIS.

Institut de Biologie. 2, rue de I’Ecole
de Médecine. 34000 MONTPELLIER.
Collége de France. XI, Place Marcelin-
Berthelot. 75005 PARIS.

Laboratoire de Physiologie nerveuse
du CNRS. Groupe de Laboratoires de
GIF. 91190 GIF-sur-YVETTE.
Laboratoire de Physiologie, CHU-
Pitié-Salpétriere. 91, Boulevard de
I'Hopital. 75013 PARIS.

(2) Sections du comite scientifique

Physiologie cellulaire générale

Physiologie élémentaire des tissus excitables

Physiologie rénale et milieu intérieur
Physiologie cardio-circulatoire

Physiologie respiratoire

Physiologie de la digestion et métabolisme
Physiologie de la reproduction et du développement
Endocrinologie et neuro-endocrinologie

Somesthésie, motricité, fonctions végétatives

Physiologie des fonctions sensorielles
Neurophysiologie de comportement

Présidents (responsables)
. JARD

TAUC

MOREL

LAURENT

. GAUTIER ‘
VANLERENBERGHE'
THIBAULT
STUTINSKY
BUSER

LE MAGNEN

. PAILLARD

=z22Xz2zEE2EREER

Ecophysiologie, physiologie du travail. Thermorégula-

tion, -
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