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448, IARROB IR, L B GRIEK, W, B PO NURUUPRURRPRRE. 7.
449, FRRHOBENEREEME ENRMAENRE. AERE, SMiE— ok, B, Sk ... 376
450. EEEHIRRGS O L E. BRI B, WIRME—, WIRED, Bk (BRK,

ZET o BIETER PHAK) creeemenes e et s e e e e e s e eb s 377
451, ¥ U ¥ = EETREMRR I AT S R L R & OIR. BRER (LELK, BH, &) o 377
452, 5 v b} LMEEEMER ONEED 1 & VIS, HEER GKEX, B, #04m) - seeeene377
453. SHEIR/MA L D B S B LB AREI L IEEMIC oW T SR EME, HHEzE*

(KK, R, BEH « KIRTTA, B, B—hH* o« = 20k, BE, EHIF) oo, 378
454, WMIRERHIBIC X 5 L= 2 — v v OIE%. Hm#Es, AEBEE (Bbk, #, 2423 e 378
455, WA NSME OB LIRECMK. (UH 5F SHETHE, LEEF (BEK, B, $—4H) oo 378
456, ‘

Eiﬂi’b@k X BB SIS >WT, IR B, BEIRE,

FIFEETRR (BRK,

....379
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FEMBABEBARAEBRBFERESZEZEST

BEBAM B AR B S AL B RS K FIEFERC
BKWTA4A4A~6BD3EMIchR b BIE S
h, BN 1,1864 (FH950n 10854 X B &
1014), HAEFER4BETLAY, SEDOERD
B VEERTHLELL. ZZEERS
O EZEREHRLET.

GO AL EET DO SROETEDS b
SEA~OBENIHAERT, FTHERREHFKES
T, B, TERRARTEEOFT, ELARSYH
OEEIIPIEE B E, x ofRLOR
LBREENEE LoD D ETH, REDIISE
TOEFITE LR TR LERECE LR S
TEEL, THLTHRREDOHEEHRESELH
DIEOREICIE TRAR— &y ¥ a VERITSHL
LR E & 72 TE L. $9500 OMAFKERE
3 HMTHET Bk T&EUERBETH
DETH, ERETHNTIARZTOELE -TR
Brzbh5d &I AXRELY»RL, il EE
2 AH I & QBT HEAL L R VBT BT E D
PR EEA. PEELLTOALEOME, IR
CET AREE L, AROEEMYIEZTES
FHEL L oFHL L 2R UTILARRY, 5A
OEKEELPZVEVOME LTHEZE LD,
BARMBE IZ OWTHA D A Y FBFE LR
AR EFEIL22TVEVS T L TR
D, ABAR~6 BRLEFELE L. REOLE
X DRETIE & OBRY L TRER TS
B xR, HEORMAFEL L TRER
TEOBEE WS SR Y & Lk, FaEY
BFEPEECETY T, HEBOABT kR LKH
EHORUTTEREETRVE S L, #ix
L FEO FRENZ S < & 4,000/ CFEE
AR TEBLE L. HEE TR OBKER
BN SNE LR, BRNCIELTOBNILE > T
FEONY2AFTHENTEE L.

SO WMREECKEL, MREFYEH
BEBE» SMMINEDEIBE LN ETHDE
T L LEE~OELEEET, KSMER
MBI OWEE OBIRE RS ST ET05, HERY

WA HAE IS AR YFRE  ERBAY
NI  R E S

I FR D% 1 PR O EHNICIZ D B Bl i 5
SEE OHMEEFEELIMEGLT B 7D i i iR
BRIZEBAEWESLOMERD S X 5 icEbh

7.

EDLTREEREOEBESN TV ELDER
PHOLTHLBBRIESD THEE LTOREW
BERCEALRE, MR LIXTESREY
BiFEILL, v T7H—~ER{ET B, v FET
BEAE L7z, AZ A FRAE, PERSEME 1 7T
Hh L, FOESHOETIERICTL, 4%
TOEMBIER, EEAER, W Lk & BRiE
L, o=~ fREMREHRETEZERE LT
MEBEBLELR. ZODCHTERESHIT LA
BB » e EBWE T, EEEOMB T

JEPIEICEFTF Lz & B &,

RAZ—% v ¥z VIZOEF L TIREEEAeX
LTI TORART, KEFNITIIE « DR
BOFELRD, REDIRIITH - EEFELTE
DET. BRTHVTERLD, BEEIRROD
SRR D BRBICR I RS & v s
DHFENRD Y (FETIRERIGE DD DR
BP0 1), BREOEHCK & & A
HEPTEERERDE L. HIHTORALTD
BREAK—%y ¥ VEBAE S - THRERLEX
NeREHOWRICLPOHEBELET S L & b
i, CORAZ—~% v ¥ = VR—DDORERR &
U CABSSRRTERT 520D T

BUET.

SRR MOy, WEEIKARSHEICIET
Wi E, FHMEARETIEE, AL
MEERWATLZETHBEETHEZLA, 20
I3 aBERIIEAOMED I L Lo BbhE
TR, BEDOFHEE BV ETEECESE, £H
Wi By LCHEVWEC 2L ET. &%
DA H AR A RS BEE T HICHY,
FER B A E R 5 X O BRIEOEBE R 5O
AR BIE W 7oK 7 B i E L 1l

AL LETET.
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L +oMHE-1 X 115H% B £ &iF
BO(TEEX, £W)
TROUBEE IR E DERINLI S0 & H
HHbD, 1R1EHEBECLEEEILT
Bl ThekE LOMmI VIEE T % D
i, Wi B INERR G RS T o, — SRR IR
L THizwv. ANDFTEIAKINEE ORE i 2 E 3
HLEZ, TOWREISEERLELSRICERL
LY LRI L~ AOTBR RS h,
FEINEERIFER L THEND, TOFAEN
BORCAIBZAMC SR, ERIET555D
HHTLERT. HOTHEBEIFEL TV HEIR
MiOFiiIck 5L, kbl L CRANICHET
CLEBREFREhOhEWEHENT VW B & »
5. ZhiZPRBROREOES & B 5 2z DR
2, WK~ E SN BLDITHT L 5D THE
W IR L RS,

FUATEO LR LBFHREEORIC L HDT
272K, ZADFELRLTHLRLO—FE2IEIT
L, ZhBWoRTHELZ LMl Eick
DZARER—DLREEKE LD, fEdilbles
BEBNBZERFEIHL LTS, ZOEDLRY
LOFE—TEIZRABIL, »LTHLWERDALE
EBD, HVEOLEDMEILTZ LIRS, Th
HBHROEIZ 27V, KEOABICDDEIS
LRSS, T EDERLMENSD v IETADH
BOobsZ L BRSBTS,

-2, BMEREC L DRERRISEES. Aok
BR, WA, fGARES, ]’ OIBE, B& B
(BRK, &, #H—4EH . ZEEKX, LR
AFBRANI T & CRAD DN -FERRES LS
WCABR LR CCHEAT 5 & &, LEBHEEEY
DI D55 il % FER IS SR EEIRIIC I Lz, 38
BERB—EOTE () Tiih5 & &, EHIRE
EWTIE, MHAT3EEOREITROBEHRN
Tz Bbh5.
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727U, EdEERE, SmAZL g ee, 45
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EEOREZRL, kIIEOFEBSRE A EE
& Km 33 =y REH.

- > . ~ e S f 2
zZc, EXf-4S ;EoJ:Uv>l+——kA bl

WEHALT 50T, ElH 2 HhOEIZ T
ANE MR B LR DEDRE > 5.

Km+E(L +

R 5 f-@

F Y VF VB EERRIC OERBIEIT Z OR@

RRIERLWRE L. &5, RODEDE21H
REEL S 21ZEMZVZ L RDE

PlE, REBROHHIRILEH Sz L, B

DEBRIIBIEE ThdBIELW E, Km, Ki 2%

bhd s FhtE 2T, KBEOFEWEL X

EHMAEERLE.
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3. JEEMMTAROREME. &R 49
W, K% Y, RIRM T (AR, B HE
W« S5 2R T*)

By : FoRMR2EEmmc, wiEets
BHEDRL, POFHEOD HBIEELEE LTH
SVFIITT 4~ L BEMFRERN LR, K
B RERITFRGEER R EE T, Shiciiut
arg FHIE LT %Au 2 =1 F 150 pei 720k
9mTe a2 w4 F 1L0mei 2EEL, 304548y v
FHAFT2HABOLYVFIFT T4 —%%, T
W& DT REM & & ik & oA e L
»5, Wb % Deland & Wagner it & b JFA
BEHEH L BR: 1) YvF/574 LD
FoX& S2hET 5iciy, FHEBSESL VK
Webxi, 2) AREMCETBEAFA—2—
WEIIE, 7~ & ~LHEREZFRTSZ L5
Pofc. 3) 2 Y RA—X—DHINRIZ, 64x64F
¥ R OEFIEER 2 H AT 584, S5 L
Y A= X —T016cm3/chd TH o7z, 4) =
TIETHRHUICFER (dfhicks s ForES
1EE2 5 B ER) LHRBOFER (fTic
REENREMRO LWL D) BT 5 L, #
#HEL2E S 1 ZEREBD TLOBESHELEL
7. B) ZOFHKIT X HFOWmEEET, %8Au
awm A Ffl6rad, ¥mTc =2 = 1 F#JT 036 rad ‘¢
Hole, BERERTHE, REWPKTH -



216 o F oA B

2.5 F & B (413

4, Nernst-Planck SiEXofgRmxR. )l
i Gk, B, #4ET)
bhbhiiLicER KRBk s REEMEZ
#5221z 3k (J. Theoret. Biol. 1977) % /<
firicfd 3 % Nernst-Planck-Poisson-Boltzmann
FRXROMERY KD, SRV OREEY
R LR Z sk, cha Ay TR
B LEBMNSTRE 4 A VB hE e EbT T
ERTER-OTHRE TS, ZOELlc X 3ENE
RV i

aV

tanhT

V=4 sinh kt

Rg tanh“l( sinh nx)

LELXN, EEHNIVEDPEHETIWS
MHzenT, i AV IXEERL, & 1x Debye 2
BThd, tIFEOEXTHS. Nernst-Planck
R ORUEMR & D253 1 % LT ¢ Debye-Hiickel if
Rroo3E210% (EEAL 50 mV i LT) i
TAIBzHEIhTW5., EBERNCR NN
LLTHIAT & 5 LEbNhD. BERAAS AV
W, AW E XITFERHT, STHIRETE
FTAHREWES I 2V~ s VIRX BIRE BT
—3F 5. T b BRORREA « BIERE
AVL100 mV i ciiigiEd — alic L 72 5
Vv, FOH T sinh BIEIICERHINT 5.
FEEREE ORI X DEOE X% Debye BT
KDBZEMNTE, Lindo THEAA I VIRES
PETDHZENTE B,

5. BHRESABICHT BHEEERET LTS
UHEICDONT. JIp#EE, £H B BT F
(FORRILBE A, #F—:H)

MEORY 77 V7 3 FHFABRKEICE W
THENPCRERFMTBET AT I VHRE6~T
OV FiemiiEsh, LrbZhboy s v
FIREEZOMOEMSHC X » Th bbb
BE LT B, BORODY T3V FikkDk
DR LTWBEEFES LT T 3 vV ICHEYT 5
(—BRKBE h 5 v F LIEBREE TV
T3V, XVF2REIVAECVEEETLT IV,

SRYF3RIVVvyFVREGT LTIV, SVF
61XV FVYEFT Y —TAT I V). Lo ThiEHE
B R@EO 77 I VIESWER BT 5L
WD L5 e ERETTE » 72 KEDIMTE X 0B
BriHl, =— 7Ll =x / —VGEER
BOH T A% HoTEORODHBIFHZRBRLL
DT NT I VIEEHEL BN, RART7F Y~
NA 7Y =2y, RAT7FT—NA 7T b—b
E)ERAT =4 PBIXOTKRAT 7F VLT HA
T FRTATIVEREL, BEMIIRIGER
BETATIVEDIHOREIKEIINSZ &
b ote. COBINEL 7T v EOREERM
DFEIL X - THHER I,

6. EAHFAES/OE VOFERRICE TS
BEiY Taz v ORI HEBE, H RE
BEE T, 0 B (BREX, B4R

7w 3 3 X Pheretima communissima D-~E
/ey (Hb) oS5 FREL Y 7==y MEKIC
DNWTHE LTz, 5 FOLKGRE LTI BERS
b, 6{HOSEAOEBERNALEIKL, Th
252 BRIC B3 » S Bn BRIE B i Hb OTERR %
Htard, ERBEELHIICED, ik pH T
61.8s OH—VY — 7 2RTHTE 300 FRECR
ABFTHDHTERbhr oz, T =2= MK
BEHIBTDICEY 77 Y AT I FFLVERKEZ
5 &, SDSHEE T TliEE LCohTE 12,900
(1), 26,900 (2), 29,000 (3), 32,400 (4), 51,400(5)
SOy 2=y PTHEL, £ O € LI
1:05:04:02: 2 Tho7z. E72SDS LB
FlofEE F < 1k % F & 13,400 (), 14,900 (II),
16,400 (IIT), 29,700 (IV), 37,600(V) o 5 EFEDO Y
Fo=y MCRBL, AL 11 104
02ThH » 7. WiHBELeYy T2=v P1~5
DETHIHET O SDS ikBick v, +7==
v Pl H T =y Flig, IViZ223%1, V
4, DX MEbcchfhmktisc &3
b otr. XoTYHb 5T, E/ALD : 5 :
5:2: 109 7==> b I~V 210% » b
HELTREIhTWEEEZLRS.

O
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1. RE7« 704 0% Tazy bgE B
HBEHE, K-, B @ (EEX B
E—EEE » BAPHER R, FRRF* o SE—AREkE)

RERBRIET « Tt VOFFEZ 2w T
37~3577 dalton offi (AL, EAKRB—ILE
SEfG, Sprague—# /L, SDS ZULKE)) AR
EXRTWVWER, ¥T2=y POEBTIKOWT
¥, SS BTt X h30~28)5 dalton DEE5 (L)
NG FRORIRS (S) wihd & ols (HEY
b, EAKRD) &, BLRIDHFROBSEX
VN ORERS DEBZ RS 7\ & O (Spra-
gue) B H HV—FHLTwigw. ARIZOEEZHS
T B0, CM wlr — R B 5 ATHILLE
71 e VERWTER %2 17T WIROMRE 2
7=. 1) SS @ FTo SDS #pkE), G200 7
LFEE, CMelr—RAAF A7 MCXD,
WICICPE S Bk S DUEREMTE R S /e, 2)
6 M [RFZH o DINB jEicic kb, 714 Fmd
viz free @ SH ZRIBLIRWAS, Emitk - T
19,5 mole/g fibroin (7.2 mole/3.7 x 10° dalton) &
SH Z#H Lz, LR T7 14 T rA VIIHF
Wha4FERIE3 2D Cys-Cys b 2:HE2 5N
5. 3) H-T/=2— FERICX D 7L L7iE
TEHARFTRAFNT 4+ T4 D SOS ki
XD, L, Soband iz3iE L T63%, 36%DF N
ABEIRES . 2hsb L, SO Cys ik 5 -
3ENITA : 2 LIfEEINS.

8. CD AEICLDMIFT N T I VIEEHEBD
BRgE. &3 I Rz, HRE- (KR
K, B, M)

v M7 L7 3 v (BPA) vkl pH 4RIz B
WT N-BiE# (pH 7.0~9.0) & IESRSIR 27
T BBIREARN, TR MEIE X kD7 TRP
8 O MIRFEFEEFNE 5 FaAk oy 1/2 ¢, N-B
EBICRB W TEEMBERD Shish - 7. S
2 EEERER AW, &bz TRP IS0 Bk
RVl & Lz, 1) 250~340nm [ 26
HERIND T %4 v 2 v P—BPA & Na dodecyl-
sulfate OH 4K (ADm) Z AV, 221 2 BHERIR
AT bL (4(0)), ZBIMARZ F L (de) B Lo
L7z, 400) v de DY — 7 iTkiS LT, 296, 288,
282, 269, 263, 257nm T¥ —72 % ® L 7. 296
nm ¥ TRP, 288, 282 jx TYR, {ti% PHE iz X %

DOTHA5. 2) TRP o 2 KNy N-B iz
@TZ&F{EL 73: » o 7. 3) [0]262, [0]268 D pH~
profile 1 Ca?* H7c W flx N-B iERIC XIS L
T, pPHT.0~9.0 iz, —0) EMR A L,
Hill 2803591 T & » 7= (0.20M KCI). 2mM
Ca®* JETEMGD [0)as2, (0268 @ pH-profile ik 2 X
HSZE bz 0, (e)sis @ pH-profile %S Lz
(0)zss, (0)aez ZE{b> pH 4EIIT pH 7.0~8.0 iz 7z
b Hill REEH2 TH -7,

8, AEYSARIKICKBMPFNT I VO
BEBOME. LR, BRE B (RRK,
R, §41)

7 /L7 3 vik NoRiio 34FHifE—> D
SH %4>, Z® SH 3tz maleimide, bromo-
acetoamide nitroxide free radical &G 387
r—7E LTy YmETAT I v (BPA) Ol
BBEWR L o, BBEAD N-F 5% (pH 4.5~
3.8) Tik SH JLiifED @ & EDHARHH I h
7o, pH 22X 5tk L CEEIIMAR (pH 3.5 B4
T) KA3E, ©LEXHIPAHZIEZCD pH33
THNZRL=0D, RO 5 E ORI
#7c. BPA o disulphide dimer J%kix pH 3.3
T2 d2ZEHBHONTW DA, O
RPTHs., cOAH=RAAELT, 1) BIgH
TS HFEEROPBLEDMRITL DRI S
Tz SH JE D accesibility 23#ik3%. 2). SH
IEEED BTN & & DA T inb b IR
FEEBPBETH B E2b b h Oz R
33 O T P 5. Maleimide ‘T5 /L L7 BPA
(MSL-BPA) Tix7 /L% Ufllo N-B iz # 25 pH
83 DY LEDMAL pHB5~95 DL E D i
KELTDODEBPORD T EBRIE I h e
%3, bromacetoamide CZ -3/l L 7= BPA (BSL-
BPA) T, pH85~95 D L EDMADATD
- 7z. Maleimide @7 /L% Uik pH TOR & %
MET L 7fE S MSL-BPA Tl xh iz pHB8.3 @
¥ & ¥ DOREki: maleimide & BPA O Nk7 3
s #E OMTO thiazane YRGS o
ThHBTEBRIN.

10, FMEEOMEL:ILITFO—-ILESEDHE
BY. E©E & /AlEE B Ofuk, §iERER
(BB, B, $=4H)
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The relation between the cholesterol
content and the functional properties of
the erythrocyte membrane. SHIGA, T., SUDA,
T., KON, K. and MAEDA, N. (Dept. of Physiol.,
Sch. of Med., Ehime Univ., Ehime)

The role of cholesterol in the erythrocyte
membrane was investigated, in respect to the
physical state of the memarane lipid layer and
the diffusion velocities of oxygen and water.

For measuring the membrane phases by
electron spin resonance technique, the andro-
stan spin label was used as a molecular probe.
Varying the cholesterol content artificially, the
rotational correlation times of the spin label
motion in erythrocytes, ghosts and vesicles
were compared. The vesicles were composed by
the extracted phospholipids, thus a detailed
phase diagram could be obtained by changing
cholesterol contents and temperatures.

As cholesterol content increased, the phase
transition temperature increased, the phase
became more solid, and the erythrocytes became
more resistant against the osmotic hemolysis.

By the pretreatment with glutaraldehyde,
the lipid phase of the erythrocytes was modified
to be more solid and the cholesterol tended to
form the cluster. However, these were not
observed in the vesicles. In addition, the
velocity of the oxygen release was retarded by
the glutaraldehyde treatment.

. FMEOREFH H ek HEER B M
#, FAHREE, TE @ (FEX B, A

Oxygen release from erythrocytes. MAE-
DA, N., KON, K. Supa, T. and SHIGA, T.
(Dept. of Physiol., Sch. of Med., Ehime Univ.,
Ehime)

The oxygen release from erythrocytes in the
peripheral tissues is primarily influenced by
the status of erythrocytes. A very similar
condition to the peripheral circulation was
experimentally constructed. The oxygen tension
in the medium of erythrocyte suspension was

rapidly decreased by the oxygen consumption

of the baker’s yeast and continuously moni-
tored by the cathodic platinum electrode with
the extremely quick responce, and the degree
of the dissociation of oxygen from hemoglobin
was simultaneously monitored at 542 nm.

The analyses of 1) the dissociation of oxygen
from hemoglobin, 2) the release of oxygen from
erythrocytes to the medium according to the
Fick’s law, and 3) the change of the extra-
cellular oxygen tension give a releasing
coefficient (D’, cm®/sec) of oxygen from ery-
throcytes to medium, which will reflect the
releasability of oxygen from erythrocytes. The
D’ for the normal human erythrocytes in the
physiological range for releasing oxygen from
erythrocytes to the peripheral tissues, in where
the variances of data for the oxygen tension
and the degree of oxygenation of hemoglobin

were minimal, was 0.7~1.5x 1073 cm?/sec.

12. HE-BEEEEROME. &8 &% i
WEAL, —BR=, SR KK B $—-
AETE o B —21L)

D 7 3 /@i B R EE P O FAD 242
TS VERTHDH. REERIAREROEHIL
EXNCH D EERLIE 11 OE&THAeT 5.
Z DEAERBRIC & D IR WEER O AR R 2
EHERAN 7 Ll (CD) W2 bbh
ZHFXAMONERTH . Silbhbhid
SROREELRFEAR LR L OB EHD CD %
BlEL, ZheHER-KEFREAKOCD LI
Bt a3 & 0 ABEREORE-ILEAMIIER I
Bz BB O THET 5. CD EAK
Tkic s diny, EFERECERC X DR
CARERZELE 5> IS SRBERLO T F ¥ vickt
T BB DER LSS OZELE 5 2
5. T OFILBEHRILVEROTEMEAPOTRER
GHEERZ LTWBEERT. IOEAHE
kS “oxidase” 7> 5 “dehydrogenase” BUfE#E
FEADERIOWTH CD X V3T bhik.

13. 2—%L ¥ r-RNA © CD [c3i¥3 Hg"
DR BA=R (KEX, &F. £%)
R BERER DB X 5K, ERFSTTH

~
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% y-RNA i3, BIXKE®ROETE WS —FED
EtHBbH5., £EOIF LW log phase DffifE
L AEE D&\ L7z stationary phase Dfifigss
bEhEh r-RNA 2# L, 2, 3 OipHEifts
PIEEER KT 5L, #5427 e< TOBHIE
Fd3WiREKKTCOSMESGThTrRRS
THhBLbhs, ik RNA o5 FHE0E &
PMEGF itk 5dDEEZ 55, ORD A~
Z PTG 218D r-RNA 2 ik 5 L,

St. phase D#fja® y-RNA X log phase D% D

3. M R £

14, EEIIFHEHEIEOMEE & TR Julist
xK, KIUBIA*, SAHEZ GRILK, B, GHE
B o fiFRE*)

Chick embryo 12~201 H ORI I Hila % 55
EL, TOMIADKENR X CELMMIR DB
BRI o7, HEERBMEMIDE2~3 BHIC
microvilli X 5 DZEiEx L (BERR), o8k
Bk RE U OBRIR), # LEE&RCEMm
fal otk msED 5 h . Zhbiilaofmia’E
I X OH Rk BRI SR bR T 2~ L
TIVOEEhTWSZ EBERIh, —7F,
BERNEEIR B IR R R O M TT & Bk T
VXA B AR AL B bivie, Tiobb, HEC
BB OMIEEES I #IER —46.7mV,
[BEPTIE 37.6 X108 A — A TH Y, HIIEPEET
SRR T T E RS 7 X5 OBALFEEDHE
nie. TOBRFEET 5 x1077g/ml TTX it X
S THIH SN 7K 2 » 7o fiREROBES
N BHIIEDIEERE v Fkry —59.9mV, BUEHTX
69.8%x 106 F — A ThH - 7z, HNAPHBE THAE
BT TEHELPIC AL ZIROTEEERLOFE
BHBH, EHARNEE TR ML 3 27 &
anode break DEMEMOELEBH L. Th
LIIAPLEERIC & - TRE L ETEME TTX
5 x10%g/ml 2 X » TIHE W 7. TTX &5
X - THEBBMEOEMFEEE M 2 IR ACh
107g/ml 25 % % & BEEMIRSEERSL
7.

15, RETHEOESE ATP LA, ififhek

% 10~30°C p#yuEER L 7= LR & 5 7EhRss
b5, —H&BAAvE CD Ay bLEOBR
% %% & log phase DD r-RNA ¥ 5
BEADT A E V. PIZIE260mp DEE ~
JDET. LLZO&EA 4 v ORF-cfiE S
AREpx, 1075M Cut* iz X 58RIV, WL
JeEED Hg** 13260 mp O~ Z13iEkL,
L< 200 mp KASBADE -~ &&ET S, Th
12 RNA 27 L2 — L THELTHANTCLHEELR
V. IR T OEWEE L RS H B B LW,

B2 (14—34)

OGRSk, BB, WA ROk, H, £W)

¥LT4 % Physarum polycephalum DZE{AIIE
R AEERIEERIEZRL, ChHDEEERS
mechanochemical 3% itactomyosin-ATP & &%
xBhTws. ERkCEF5S ATP VLD
1k & 254 % & # /L Luciferin-Luciferase % Fi\»
TRz, RSV~ P ERBHL TV 2ERHE
KRIFAEARDY ATP EZRL L, <v b
KR ONTHRES & IR TR <, HE OEIRIEE DA
4 T&\», bipolar il W D AMAH B, Lo
LSk s WCHE E £he & VIRGHVER T
REEFELVEFRBRAV. KELEEERDE
&, NWBD—ERG, SVEEREOGTREBIERN
B, SRR RIRITE D & o BB IR, RER
KRRk &, RIEWNL ATP VL0 LF5
Hoh, R bOEBEKIENS W HHT
HEe R L, LRTHERLEPNEERDZ &
HUAWERLEZBILIAD S, BB R TR
Bt 4 CEMEMSRORNEILEZEDL,
2~6HOREME D ORANE(LOSEE ATP v
VLD EEES R bh S, Bk ATP v
~LEEEH 3 ~20 #mol/g protein T, JEHANGE
BE 1% 10 pmol/g prot. BLETEL L, #icZ
TRARIZ BV T Z OE W VAN TR DEM
W bic & B 75 - T20% D ATP L~ LDEE)
PBRO N, BEEEAOREER, £EEED
W8%BTHoT.

16, AHBEE, &< IABEEOAHKE
BiE. BRI BN, RARL, BREE, %
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JIEREE, Hf % IEEX, g
B £« OAGERFICK T SEELICOV
TREER4THETHRLVD, T OWRIKERE,
L EEBREOERIC DNV TIE, F AR A
%V, bhvbiuidEE & U < FMNafkEz A
v, ZOROEADEHKS, & LT pdd0 3y
ZTEESh, o XS NagRcHEAER,
PORECEDX S L HHER S, Lol
HEBH LW EEZ, AMRETV, ROBER
xie. 1) p4B0REOEEAY KV —A TH
X ad. 2) Nascent p450 ixsls5in z 7=
BAGBHECE - THfRERTHL 250 5
NADPH-cyt. C reductase & [ U £ — A0 5
slide UTE b/ MapkEiciid g h 32, 3)
@ sliding 1V KV — AD[RE, S Offaks I
L #¢, cycloheximide TEHARE IL® Th
nascent p450 i3> SEWE/D A K T B 1T F
3%, 4) 7 =95 vEHEET p450 O/NaHIE
Lo tmEFS, p450 Nk & RS D
HICHMHL, Larb/MNMukNTE— o fie T
cluster, & %\ ik patch Z{E - TWBZ L &S
LY, CThBOBREOEMMERITOVTHR
Uiz, -«

1) Negishi, et al. (1976) Biochem Biophys.

Res. Commun. 71, 1153

2) Kuriyama, et al. (#&{ff§h)
i 3) Matsuura, et al. (#&FEH)

115y MTEERBICET SRR T o8
BElco T, Bl 15, BRI, &b B R
PR, EiERA, EE OB Lk K’ H—
sEE) C

AR BETE ORI & T 5 IR VT, R
VERRI T & AR T O M 2 SR T 23T & i
WA, FEEBERIZXVERRELDS> 5. &
DRIV D AREIEE FOBRRIC B U BiE %
TEHL OWEERBP, ThbOEREHEBHI S
ELTERET BB Sh s iR+ (2 0b
FEEEKE) OEEIC OV TORRIEZWE R
V. b ER L R MR o HeTE
ZIHT DR FLRET RTFBEATL, £D%5
B & ) — VHERIC & D BHTIT IR % BE,
S BICHIRIR T FEABEARN T RE T %
25, ARERTFIIA & TR e RS, W

TR DR OEBER (SHD) Tkt L<RED
Wils & OMEERIRZ R HES 4 K2V THEL
TERDB, SERILIROBEORELZRET
5. BEAEIH K v FEA A TR RS
LThAaBEG L T 5. EFFOIHEKTIX
kinetical 22347 L'C DNA &pkicxt U CHEEN
WHER 273+, L LEHARE RNA KT
XU T S IRB R 16R I IIHRIR T 2 R S iR
WL 2> B T ~LFR D BRI L A3 A i i3 3m
HERRRE b o, TALDREFRZAF V3T
Wr7w< b, BRIKBIECX DWW LHRI>
WCEmR Y 5.

18. EES v MiflEo1v7aFL/ -, &
BREUTL ATV IC &k DHEESFE. A
B ORfrses, wmaYE, Wiy (mBEX
H— k)

Induction of cell proliferation in the liver
of intact rat with saline, isoproterenol and
glucagon. HASEGAWA, K., OHTAKE, H., UME-
DA, T. and KOGA, M. (Dept. of Physiol., Sch. of
Med., Dokkyo Univ.)

Liver cell proliferation in intact adult rats
was induced by saline and glucagon. Five
consecutive subcutaneous (S.C.) injections of
saline hourly followed by one or two injections
of glucagon (100 ug/100 g B. W.) showed about
five-fold increase in the intheincorporation of
[*H}-thymidine into the nuclear DNA of livers
as compared with the control-saline alone.

When glucagon was injected in the first place

instead of the last injection, induction of DNA -

synthesis . in the liver was unsuccessful.
Isoproterenol (dl) stimulated the incorporation
of [PH]-thymidine induced with saline and
glucagon. In the submaxillarectomized rats,
the stimulatory effect of isoproterenol on DNA
synthesis was decreased by 50%. It is likely
that the effect of isoproterenol was mediated
at least in part with submaxillary . glands.
These results suggest that two-stage :of
stimuli are necessary for the induction of cell
proliferation in the liver of the intact rats.

Stimuli in the first stage are caused by ‘the

O

~

O
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administration of saline, isoproterenol etc. and
those might result in the increase in perme-
ability of Na* across the liver cell membrane.
Stimuli in the second stage are caused by
glucagon and that is mediated with cyclic
AMP.

19. BES v FOEBETMIED DNA 5HOH
2. HEART, EA) K SEEE RBE
K, B

Stimulation of DNA synthesis in primary
cultures of normal adult rat hepatocytes.
INO, K., HASEGAWA, K. and KOGA, M. (Dept.

of Physiol., Sch. of Med., Dokkyo Univ.)

" Although the stimuli that lead to the proli-
feration of hepatocytes in vivo have been
implicated, definitive demonstrations have been
difficult because of complex interaction in vivo.
The culture of hepatocytes would be a useful
tool for studies of growth control. We attempted
to stimulate DNA synthesis in short term
primary culturing hepatocytes isolated from
normal adult rat liver. 0.5~1.0x108/10 ml of
cells were inoculated into TD-40 flasks. Glucose
was omitted from the culture medium. The
protocol used in this investigation was as
follows : A) The culture medium, containing
glucagon (0.05ug/ml), insulin (0.05 ug/ml),
fibrin degradation products (0.05mg/ml) and
NaCl (0.13~0.17M) in the synthetic culture
medium, wsa used, B) The medium was changed
to fresh one containing glucagon (0.1~0.5
ug/ml), insulin (0.02~0.05ug/ml) and 5 % fetal
calf serum at 4 ~ 7 hr after the initial inocula-
tion, C) At 20hr, insulin (0.2 ug/ml) was
supplemented. Control flasks contained no
hormone. Cells have been observed to change
from rounded shape to flat shape and spread
out over a culture period of 3 days. Addition
of hormones and increase of NaCl concentration
in the culture medium during 0~ 5hr (A)
caused a significant increase in the incorpora-
tion of 3H-thymidine between 30 hr and 45 hr

after the incubation.

20, DOP 34 7f DBP OBEADHEICOL
T. JIAfE, WY B, kREEA, BA OB
MERER, B BT (IR, D)

TIFRF v JIRIFIO—2TH 5, 7 XNABFR
WA & B154e03d HW M T L k- Ty
DEE, BNy L{EOMIaL 5%, ©OMIIFEE
FCO2AAMIc B X E T, TEABIATFIL
(DOP) &, 72 Y 751 (DBP) e
Hix L 4 DS AIRIICRET LD THRE T
%. DOP i3k =— 107 1)L A, F=
— 7, A, Lk, EfS, X%/, DBP
I Y = — A BERE N v F iR E, BUEDE
BT AT MBERL TEBTER .

FERRTTHE BT Cloitdy Lie 8 & S MBERT
EOFETIF -7z, FHINILT 50g~T0g OF
FIR A L7, Tz 0.3ml TOEFEAR T
DR E 2 Tw5 © T, 4Eik 0.1ml, 02
ml DEFEARCIT 7. 1E%10[@& L, 1,000
THDFTHEINZAEH L7z,

Fam ORI BT ATIiC 35\ T v, DOP XD
DBP MOl B+ DRSSV F M H b,
W, BNEdlIik oAb & K2, UEEHD
DBP, 0.1ml iEAMCRELed DS D, BIR
S INERZEM, A, ARG O R N 5558
»ohhic, §lEH Ll AHT5 e OME
ZHEMETRS.

21. LiRfRoSHTHES KRIC 8 K IF T 2-
deoxyglucose DEEC DT, [JEAME, FHE
BN, SKERRES, AR, EAHEEF (K,
R, H—deHl <Rk, [, HTE)

L fulazHw<, EaTFmEanks chiclis
F Bz RAF —RBIEOVWTREIT LTV 52, &
1%, 2-deoxyglucose (2-DG) % 4G il 1E A &
¥, WiV, fuigl ATP 48, BRI U0E
BB ORI O D AT R LETHEEIC oW
TLBRE FyovmiEl0U/WH RN L
MEM B:uia v, 7 Fw i 05% &L
7o. %% 2-DG OERZIRE % 5 72 TFEIEH
(96 hrs) SEERZAT - 7. WH OHEEWETIX 2-DG
DORED 005% LI Eicin s &, 553 24hrs D%
VISR RARE ASSE A 21k LYz, E72 0.01% 2-DG
TI396 hrs 5 TELER R IRV, HEEDO 7 F
VHEROETIZ & % 7 Vv, MEMEIMETL
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2. TEVYHERRELEMEM KT, 0.01% 0 2-
DG Z{EH &5 LEeAMEDER 2B & 5
fo. O F R EILE 2-DG THEHHE (2 hrs) OEE
#fF 7= 001% 2-DG OEREERTIX, 7 F
VSR ZET ST laigE EaaRicl
HEPTRI 7t b o fo. Lo UHIRERR, Hiam
ATP &8l TR 7 FUiETicE 3w
EREL bbb, B TWEORREDR
DIALIIIEFEE, K7 PoEEEL 4ic 2-DG
2 05% L Ricin s L ES . LHLOL
% 2-DG D&V, EWEZETE SH-UR, ¥
K7 PoEEETIE, 73 7BOKIVAARBEL
i shiz.

22, [FHBRRRR S HENEE (1) IRIERMEIC LD
B &R eF o T k. FIRERIT, MR (32
BZATHA =V A

FHmEaE A & MR PN AGHENRR DB R & A 5 7z
DITHEVER '8 ouabain, diphenylhydantoin @
124> D, L-ethionine OYEFA T O HHZ B % organ
fluorometry (Ak4, Bdd~) LI OFI 2T
—~ & 2% Y J7 R organ reflection spectrophoto-
metry (K%, WE51) ZFWC, fllapy NAD(P)
redox state 7z LONTF b+ 7 v — AROEE{LEIS
RIERWET 5 2 LiC X DIRA Lic. SRR
R 200~250 g # wistar B 7 v b OJF2HEL L
T Krebs-Henseleit bicarbonate buffer CuEii
L7zd O fvic. EBRFSERIZ 1 mM ouabain j#
T Cik NAD (P) redox state yXETHM iC &
{LU7BF b 7 r— AROBLETOELITR S
N o 7. Lo LIFEEEE D ouabain % B[R
MTBHEREZI a2V Py 7 M) oF b7 e
~ ARITETI T Z L L. —7% 0.3mM ouabain
BERF Tt NAD (P) redox state vifi{bob iz
LU Mt ©F b 7 R — A% BRI BT
L7z, BLEORER X b FEifgic &\ Tl ouabain
DYER X 1073~10* M ORERMT Mt T XX

HEBRRE DT LHAREE NS, Ficdiphenyl-
hydantoin ®%)1: NAD (P) redox state X
UMt OF b7 r—2RMGETLAA K E L
7z. D, L-ethionine {fERI T Tld Mt ©F + 7 ~
AROZ{LIEH bhF NAD (P) redox state i
AT DL cytosol RO D D & Bbh 5.

23, &Y v{LAYDENEED NMP [C L3
BFZE. IR R EIAANEE, FE)IBAAYS, (LHGR
=%, EH A% (FUREX, REE e BT

SULR o T~ Y = BIAERRIEER v =
JisEmlal o ATP, v 7 vy vig (C-P) k
X OERE Y VBB (Pi) OIERHERIIZ 21T, &
5ic Pi ofby 7 F X hiian pH OFHEIZTT
TWTRORRE 2. 1) KAy glucose-
free OIREET, C-P DOREBAVE 4 & Pi oiEhn
I XA pH OERA(L23E8D bivicds, ATP
12 C-P OFET 5, 1ZE—ETHo7z. HA
okfan pH 12 72TH o7z, —F, £/ 2~ F
75— b (IAA) 04mM, P=tr 7t r X
vE v 0.38mM OFETTIE, CP Xbd ATP
DG EID B, Fo sugar-P DT
BESER® Bz, 2) Op bubbling L7z glucose
%& T Ringer JCH#ET 5 & C-P Ol Pi
DWADERD B, 3) BEHMRIEEE, WRKHID
> glucose-free DM T C-P oA & Pi O
BEIMASEA & 75 b poffan pH Otk e pH
DIE 50 & OHINSEEYD Bz, —7, Op bubbl-
ing & glucose DFETTIE, ZOEMLIEIE L
AEED S P, N, bubbling & IAA 0.4mM
T T C~P & ATP Djldehid Uie.

24, BT OWFICET D LB IRSaRRsE. &
BE= (LK, B, Sk

The role of Ca** and cAMP in the cho-
linergic and adrenergic eccrine sweat
secretion in vitro. SATO, K. (Dept. of Physiol.,
Yamagata Univ. Sch. of Med.)

Sweat secretion was induced from an isolated
single simian eccrine sweat gland in vitro.
The sequence of the secretory responses to
various drugs was ; Mecholyl (MCH)=Ca**
Ionophore A23187>epinephrine (a--f)>isopro-
terenol (8) phenylephrine (), the effect of which
being inhibited by their respective inhibitors.
The tissue level of cAMP as measured by the
Gilman’s protein binding assay was increased
by incubation with B, theophylline (T) and
further increased by g-+T. MCH and « had
no effect on the glandular cAMP level. Db-
cAMP showed a small secretory response in

@

@
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vitro after a latent period of 10 to 20 min.
MCH-induced sweat secretion was rapidly
terminated in a Ca**-free medium but the g-
induced secretion lasted for 30 min. without
Ca** in the medium. Other blockers of Ca**
transport, D600, tetracaine and Mn**, also
reversibly inhibited MCH-induced secretion.
The data suggest that Ca** transport into the
cell is intimately involved in the cholinergic
mechanism of sweat secretion whereas cAMP

is the mediator of 8- stimulation.

25, 3 bar FY7ZORE-IE RIS R
B, TS, EIHEE (FERILEAX, 54

Swelling-shrinkage reaction of mitochon-
dria. TSUJIMOTO, T., NAKASE, Y. and TAMAI,
Y. (Dept. of Physiol., Wakayama Med. Coll.,
W akayama)

Swelling-shrinkage reaction of rat kidney
mitochondria suspended in monovalént cation
media was analyzed by simultaneous observa-
tions of light absorbance or medium pH and
oxygen consumptions.

1) Comparative tests and back-titration
experiments of EDTA or EGTA effect on the
swelling-shrinkage reactions revealed that
membrane bound Mg usually controled the
reaction but Ca accentuated the reaction. 2)
Reciprocal relation between amplitude of
shrinkage-swelling response and respiratory
control ratio was found. 3) Using several
inhibitors, mechanism of ADP-induced shrin-
kage-swelling response occuring synchronously
with state 3 to 4 respiratory transition was
analyzed. 4) Respiratory inhibitor and thiol
agents or reagents made an asymmetric inhibi-
tion (swelling was inhibited totally, but initial
shrinkage was inhibited partially). 5) Oligomy-
cin, an inhibitor of phosphorylation reaction,
fully suppressed the response and reversed the
response to swelling-shrinkage cycle. 6) Com-
plete reversal of ADP-induced shrinkage was
not obtained by atractylate which compete

against ADP binding. 7) Shrinkage response

induced by ADP comprised a rapid early
shrinkage due to binding on membrane carrier
and a slower following phase. The secondary
phase, probably an interaction with phosphory-
lation site, was presumed to support the pro-

gress of first phase,

26. In vitro ST IRIRIEFROERAETR 2 89 B
3B DoREFNME, TEILRAME, RIF TEF (LK,
[, B4« Bk, [, R4

RUVARIOT v MEHE TIROMIEEN B
X O D AITHEHLOBIED S, B AR 5k
D IKIIAIED A A v ikik=, fia i E K&
&, BEROHHHMMEZMRET L. 1) ACh,
Noradr., Adr. IR, BURERS & KIS ©
iZ, MRD—Btki o L A S ET 5 2 Ak
Ri5d % 72. Isopro. Hl¥k-C i MARMELE 2R IS
DHR DR, WTFhORIE S ER L ATEITO
WDEPE Sz, ST WD Na i FCh
bIah o 7o @ T, Na A4 Vichhd 55EEE
DML BHDERE S iz, LaL Adr,
Noradr, FimHz R & v 5 —dED i 4 1 i
propranolol Ciiff| X hishr o722 & » 5, Th
REEENT B RIGE Bbh e, @SR IS
i Ca, Mg, Nadgh Ciljk Lindr o 72, Bl
&% ACh Rz X 2@ a RIS+ 5 i
TOWMRMBRE AT THELE T 5 &, Adrenergic
stimulants € X 55 HEd ACh K 14 v
T BN X 5 b 0 LRSI h.

2) 2AROFFFEEE 100 £ PIESF—F 05
BETHER?D, L{AD acinus £AEIEFER
AR E B B 5ERE 272, 3) BLIKTY
iz ACh 3 X O% Noradr. ZHapRici®5 L CHHl
WRIEBRZ2 B -T2 2 2%, B+ 2%
BRI OREICHFET 5 L 2TET 5.

21, BRI Y PO EKEIRSAHZE. BEA
Mi—, HEREIE, LAWK, EE8E— (W%
K, A:ER)

Fra/ Bk X<7 ey FETEEELR
7Y THIITOWT, FOBKEEEIMERR
HLTROX S fERe2 2. 1) EESY 7/
f& @ input resistance 1% 4~6MQ T » 5.
2) B 7Y Tl OBEEA AL K 4 F v
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WX b, Nernst Oz & —FHLTEITS.
10020 K* o F v oZfbicstL, 58mV oZ(hT
»5. 3) BE®ESY 7THINEORE A7 1% Ouabain
BE X DB LEWT L XD, EEE%D
BRSHFELRVWEEZLND, 4) BB
X BMEMEEE L VBRETT5E =40mV O
B O LOFEFE Tlx, 1-V relation 1ZEHIR
L. L, EFCREWHSER T, ¥
WIER & Bbh 3 bR HEESh5. 5) MED
z&Xkv, 7)) 7THEOBEFAGIER L ZX 50
TW5b b OVEFEBIINE D X 5 IR b O TR
72T, fRSmECE UCIER IR E A e b
DTWEHTENEETHS LEDND.

28. 7Y AV AHTILRERL DD LI
RoOBEIc L 2ERWBREEAOTE. &Y
®E, WARE, & Fh, FRED (55
K, th, 43 ‘

TI7YUBYRFZIERECORE BE S
T, Ok FOTF Y PR E VRS TRIENE
[ THAFELS 5. BEMOIZ L LF VT
SELDHEFTE R, EDTA TCa 14 4+ vaREL
okl b 7 v o— 2EERCHER (MlE) ZeteT
BRI ST 5. THOEIRO K & X EE
267428 pr, AZHIEHREL 881+112kQ, HAAIFHL
bis b OEiEE: 1.81+£0.16 Qem?, JEAERr —30~
OmV Thotz. HHELEEHRE CarFves
TehL b7 U Z TR X 2 MR O BR
BIfEAZIE Lie, VAR BER & EARLsA
D2BEHEHAL, WFIITEEGE Ah,
T/iz Xk BEBAEL Vi, Vo ZIRERGE & SLGERR
L7z, AE VIR WE Tto &SR & 3Amic
VEFE—T, R & B E B IR AR A 8
U CBEMmRPmATE L5k b. Thbb
Vi O, Vo OEFEMBE LN, T OEMETHE
ARSI 1 HTETEBL, BERTET T
%, A 0010405 E ¥ CHTE, BE
IWEAE SRR LAY, 4~ 55T 0.510RKIE
WETSOMBMEMO L5 THS. AREEy 7
ATHEOWMAIMThNEEITRT 5 T &2 HER
XET .

29, #mEakE4> %38 B (Tradescantia virgini-
ana O L XOEMIOERIC DT 4. KM

1, SRk, JLEREX, HAREER, R
F, ILRBETFGUIREK, BEHE - KEX,
R H)

FRAE b b IUIBEIADEEIE R v, Mlas
Bz 3517 % tradescantia virginiana OREFRD
EHAORME & D R Wi » THELe O
micro spot ‘G scanning #%717\> Fabsorbance @
BRI B o TRld, & RE Lk, 20280
my ORIEWR R L CRARNEZT T % B 1%
Tyr 3Lk Trp T, 5TFEIZTHhEh 181, 204
ThbH. XTHIaSENTDY4, Tabsorbance O
IEEfE i3 B Hfiimldiy vk, Fo(X)=exp {—(1/2
X2}, 7272 L, Fo(X)=A/Amx, X=X/Xmax
G, A} absorbance, X iiEEfC BY 3 5% K
< X oZsgix (0, 1) Th5. Mas RO
Ba, A EE Fi(X)=(1/2W"e x(eX) xexp
{—(1/2)(eX)} T, X| OZEIIX (0, 1/2) TH 5.
X, EHRAVIMK IO parameter o A Teh3,
WEAEIRSE L 7cdn BB OMITCT LT, ZOE
ik (3~4) OISR Shicnd, £
BRIIC Z DL B IETE IR IR P 5 FIE T E b
572 DT, WHIREERIC AR SIWT Z OEWRES
BETHHEBUBETH S, T, Z200ERAK
HHT%E, ZhitBEFIH € B 5 Schro-
dinger oW EIFBERCEK F 2FEHORTFHO R
X OVl O—RTTFAFHARE) T O Bk 5 (37 ik 250
L L OB EL —FT 5, ZoBRo—
HAEMAL, »OfFHRE)FO potential energy
2% maximum TH5 & W SEHFEEHNTo O

PERICIRETE S, HANOMITICEWT o= -

1, F/, HEBOMIACK LT, 6=24/3 =
3464 CTh - T, Z DOfHITERIE (3~4) o
ZIEB.

30. R C.P.C. [ k% mast cell DB L4
RO, WME B, ANE—, AREE,
EIRE®E, TBILUBEGA CKIRTTA, E, FEH)

5= TEAFS L7 Coil Planet B L2HEss (C.
P.C) THMIKHOSUETREL T 572D, 5
Wi O CIBREIR I S B R R Wit B
#l C.P.C. ZMUEL 7. fERDOEED 2 EEEFR
D, HEEORVAEMROSHETREE L
ZOHLWEET, A-C-D iR SEE:E L T,
size DEWIZD E5L T v FEEMO S EEE R

()
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%, FiEE97.2+1.0%, [EINZ48.6+8.2% CTHEM
&< mast cell kSR 5T LiRBIHLR.
Mast cell 1358~ OYpERRY, {LEHR/ER CHE
W52 &PHMbh Tk, SHEFHREDOSE
W& W5 differential centrifugation T i% 4
HE A B HE T H - 7. RLARZE SRS LS,
spontaneous histamine release 35 X ¢f, hista-
mine £H RO A 5, mast cell T2 OHHE
BIEC X D RASHEPRDLN I8 5 72, 3
4, mast cell IV size P3EEK UKERLE
AR DB LT T EBH LI - TE
78, RE C.P.C. THHEL 7 mast cell X
histamine £F Bk X X size DMITIC XD, &
B R o B BRI & JLICEE S SR LT
[ S iz vy mast cell BT b X, WL 2
subpopulation & # % Hh %, Compound 48/80
% W T Z O mast cell @ histamine release
BRI T H, RIGHICERIBD B, K
ZHFEWEIEE D 5 WITEERICAEL 2 RADLLD
LRI NS,

3. REL o F VICkD Y v HBOMEENT
Y—DfElR. ATEN, ARNER ANEK—
DA (RIRTTA, B, 4R« kEY)

Studies on a functional heterogenity of
lymphocyte population by various lectins.
KINOSHITA, Y., KIMURA, S., KIMURA, E. and
HIGUCHI, T. (Depts. of Physiol. and Legal Med*,
Sch. of Med., Osaka City Univ., Osaka)

Soybean lectin (SBL), a sugar-specific protein
binding to N-acetyl-D-galactosamine, appears
to have capabilities to agglutinate free-cells
and to induce blastformation of small lympho-
cytes. Recently, lymphocyte group has been
found to consist of functionally different cells.
However, a correlation in differentiation and
maturation among the subpopulations remains
unclear. Study on the subclass responding to
SBL may possibly present a key to clarify the
problem. Small lymphocyte rich fraction, isola-
ted from lymphoid tissues and bone marrow of
Wistar strain rats, was cultured with RPMI-
1640 medium containing 10% inactivated fetal

calf serum in CO, incubator. New DNA

. synthetic activity, responsible for blastforma-

tion of SBL-responding cells, was examined by
counting the radioactivity of 3H-thymidine
incorporated into acid-insoluble fraction. Opti-
mum conditions for SBL-concentration and
cell-density were determined. Responding cells
against SBL-stimulation were detected in the
small lymphocyte fraction separated from
thymus in the proliferative stage. The SBL-
responding cells were also found in the bone
marrow lymphoid cell rich material. New DNA
synthetic activity of the cell material was
significantly larger than that of thymus small
lymphocyte fraction. It was revealed, further,
that the bone marrow cells responding to SBL
were mainly separated into the least dense
fraction by our method reported previously. It
was difficult, however, to find the SBL-respond-
ing cells in spleen and lymph nodes in which
functionally mature lymphocytes [T (thymus-
dependent) cells and B (thymus independent)
cells} existed. It was presumed, thus, that the
cells responding to SBL might be precursor-
T-cells.

32, #IVEERICKTS D0 ofEAICf S
Tryptophan D &HXE{LICD0T. KRBk, Xk
M GRRER, H4E)

=7 b VO X v Shelanski 5D 5 kT T
tubulin Z##H. Reassembly buffer pH 6.8 dhd
tubulin £ 295 nm THHEL 333 nm Zb& L
7z tryptophanyl emission %5 L7-. Emission
¥ 36°C T incubate &% & 60453451 §920% B L
7z. Z O tubulin OHMERE Ysp0.15~0.35 & |
B, ZoORED tubulin iz 2mM CaCl, %
Iz % L§915% emission ix R & L, #% 2mM
EGTA %#jmz % & 7T~8%{&KTFL, ¥/ 2mM
CaCl; Th¥FrLHALEL. TOXS5KESR, RE
4 X D emission {3Z L L7z, K free R, buffer
TE Y 4 L7 tubulin /¥ incubate UTCT% emis-
sion OZ{LIE<, 3044 100 mM KCl1 #inz
% & R, buffer DL [E]FE emission X KA L
7z=. K free R. buffer z10~40% ® D0 Zjnx
% & incubate iTff - T emission XA L7z,
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L LA0%L ik s & b Lig > o 720 R
buffer I CE4 L 7 tubulin 1360% DO iz X
b emission % 4 fFiCF bz, T DOZ{l% Raman
spectrum TIN5 & 1,620~1,660 cm™ iz 1,630
cm™l iz peak ZHEpD amide I & H,O 0fF
EEN DO 1T X b HO @ peak 35k 4 L,
amide I 2% 1,660 cm™ iz58\ peak &7z,
1,550 cm™ iz§gv peak %o amide II i3y
L 1,450 cm™ {o7-ic peak B {E-72. T H B
DEIT X DEA tubulin 1X D0 itk b B FEEE
B TWBKER/REEZEUMIL ¢« 58 A% random
coil Z7% 3BT X - T tryptophanyl emission 33
HinshicoZe 5.

33, V=V ROfTEIND RAERL NV oY—
BFEF YU A BRI A M Bli—
FOEEEK, B, 4:3H)

Circadian rhythm in locomotion in para-
mecium. HASEGAWA, K., KATAKURA, T. and
HATAKEYAMA, 1. (Dept. of Physiol. Kitasato
Univ. Sch. of Med.)

The functional mechanism of -circadian
rhythm was explored on a unicellular organism,
Paramecium multimicronucleatum. From the phy-
siological viewpoint, the locomotive rhythmicity
in heterotrophic unicellular organism is pro-
bably distinct from circadian phanomena in
photoautotrophs.

‘The shadows of infrared light intercepted by
paramecia in a culture dish were monitored on
a CRT-screen of a video system and converted
into electric pulses with ‘CdS-photoelements
which were placed on the screen: The locomo-
tive activity of the organism was estimated
from the count of these pulses. Corresponding
to the entrained light-dark'(L-D) regime, the
count exhibited rhythmicity ; it had ‘the mini-
mum value at 4 ~ 6 hr after the beginning of
the light phase and-increased progressively
until the maximum point that existed around
the end;, of the light phase and decreased
gradually to the end of the dark phase and,
moreafter, dropped rapidly to the minimum

point. Under the. free running condition (D-D)
after the L-D cycles, such rhythmicity susta-
ined for abuot a week ; the periods were 24.1
(£0.6) hr at the environmental temperature,
22.0°C. A single light exposure (for 3 hr) in the
first dark period after the L-D cycles showed
phase effect on period length ; applied before
the middle point of the dark period, it caused
a phase delay and given after the point, it
caused a phase advance, These measurements
were made under the assumption that loco-
motive activity in a population of cells is

similar to a single cell.

34, MESEHLUTRFIRIC & B EETR
EBA F UV DBBC DT, (LpfitkE, AR
A, KIS, TORA (BREX, &, $—4
)

Y FOKNER EBRETAWC, KBRS
ExXUOEmESE L EIMHIBOFE LR L
7D THET S, KAMEES L OEEELE DI
BESECIR BT Lt THRRMEINAE L,
BEEESE LD Linhs » TIER{EHEIT R &2
oic. ZRBBESENBRREERCHETDSD
DEEZONDY, ABOEAIIEBERSETT
VAN TS bh, BEETIRERRS
BLohic, BEBRESET TR, KFEESLK
EREEDIBOBH LN, FlETS LR
HERIIEHERE B ITWE BHKE L o700,
WEIR D3N &5 L OEAED pattarn IR OB 4
LT, HMoEL b [ #§ 7k pattarn 2781
72o BA A vOREE, ANEESICEREL
BIEBRSER ST L - TRA VDR
HaPEmL, BEESEIRZIC LRS- T
WMHBARALTWS. Ca £ 4 VIMEREBESET
TIEAKEE TR VABRBINEL Y, BEET
BAkEL o TWS., L LBEBESE T T
CARREE TR DVALBIKREL LY, BERETH
S Tw5b. FlilafT5 & KA 4 VDl
XU Ca 4 A VDIRDRAHIIAELLDH, Ly
LN b O & ik ERE%OE4S L R pattarn
R

«
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4. B FE & & (35—-56)

35, #HIRDBHIEIRKEIC $5( D impedance D
BRPIC 2T, ARERE, B5ETF (B
W, A3

BA X =L QLR REFHCEEL, TR
bridge o 13@icidfs, bridge 1 % i (13 kHz)
L OBSE, BSERREZEA L, £ OBER
CHN D EHEMSFOENZET & impedance D
ZbE MRSk L, HEL. TORR, g
DOE¥IRIRREOBEM 2 LT, @omRBIcs
T impedance DA BEND Z L ZRH L.
ZOBGENE, 1) mVviBSEEROBMKE, 2)
BOBSBEROHAIHIEO%K, 3) HWESE
B ORI i 4R pulse I LaiaTx
EeBhi., ZOBRRIIEFRE S TOENE
STHY, ~REFRCEZLOLNDBRTDS .
UL, FHEDOWRGHED 2 B, Thb
LR TR & 2 DIMU DR L 75V 8
POEBREING 2EBSHRTHEE VI RFIZL
TeBERDO X > SN D, HEEEOL %
& (%) 1wfk- T impedance DR BHENS
2, SUBBFE 5 < BAHE S LTV R GHE
ORASMII OB ZE (MIEEAL) WS MEOIK
BICl - T3, JUEHERIZBIh 7 impedance D
WAIHNBOBIEI X » THREXhD &<
BhsoT, BErRLLLS RRESENS D
DLEZBLND.

36. 4 HEAHREAREICKT S Ca, Mg,
Mn OfER. LEHE— (5 TR

R4 I BRI & ALK E 72 1 450
mM NaCl & 100 mM CaCl, IE&iA0E L, Nk
% 25 mM KCl #&#k (glycerol %hnx g & Z55R)
W LT AT S &% 120 mV DL EOEREAL
MBRET S, ZOL &R 0.1~30 mM i
< CaCly, MgCly, MnCl, »nx Tt 5 &,
BEEIL BB 2 ~4mV O@SmETRTE &
DIFHELIIRE ST 5. Fhtiz—iikic
WI3DEE 2R L. 3mMB LD 2{61 v
% 5 SR RHER T % & EBE ALV R R AT
%1, Ca, Mg, Mn Oz EANIVER DEVIZER
b BRI d . 24 F VRO % 2 2
IR Y, FOHEERKR + &, 10mMITFOR

ECEDEMIEER R L, EEEEE Mn>
Mg>Ca QAT & » 7z. Flct OE{EEEIT25
mM K oA A vBiiRkE S gE R ¥
¥, F>glutamate >EDTA>Cl QJEICEIF T &
7. BRIME LWIKET, X Cic25mM
KF %703 K-glutamate Tt L, K 21
F VR EUERCHERT 5 LBy T—8
WOS R R 2 AEOELINED, BioiEr:
BT VE A 7 Fe it Wie - 72, T inb bifilaA
2{li4 A v & D b D D{LEEHIRIEIC X 5 REDRE
»hh, MIAEANTGc/EA L Ca, Mg, Mn X
BEDOMITH - Td—llilED Px EACHS A3
4 I FERETWS P LAEZ DL ES
HErLixoTz.

3. EBENARMIEIREEEMDOF A R b
o UBRME. MHEFEA HH OB KR B
(BHEEK, #H—E . 50k, &, INUFAEE* « 5T
JFIER, H— )

Sensitivity of action potentials to tetrodo-
toxin of mouse dorsal root ganglion cells
cultured in vitro. MATSUDA, Y., YOSHIDA,
S* and YONEZAWA, T.** (Dept. of Physiol.,
Med. Coll. of Shiga « Dept. of Physiol., Inst. for
Brain Res., Facul. of Med., Kyoto Univ. « Dept.
of Pathol., Kyoto Pref. Univ, of Med*¥)

In tissue-cultured dorsal root ganglia ex-
planted from fetal mice, action potentials were
unaffected by tetrodotoxin (TTX) in many
neurones at a concentration of 1076 g/ml while
the toxin suppressed action potential spikes
completely or partially in other neurones at
concentrations of 1078~10"7 g/ml. In part of
the TTX-resistant neurones, Ca ions, along
with Na ions, played a significant role in the
generation of action potentials. The Ca com-
ponent of action potentials was not affected by
TTX, and, in TTX-resistant neurones, the Na
component was also insensitive to the toxin.
In TTX-sensitive neurones, action potentials
were generally short in duration as compared

with those in TTX-resistant neurones and they
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were all Na-dependent. It could be postulated
that the Na component of action potentials
acquires sensitivity to TTX in the course of
neuronal maturation, while the Ca component
of action potentials is lost during maturation.
This postulation was supported in part by the
observation that most of the dorsal root gan-
glion cells dissected from adult mice exhibited
fast Na action potentials and were sensitive
to TTX.

38, 1V FIEFHFERICHTIERZ2I Y
ofef. #iF W, EHEE (EBER B B
2:5)

bhbhid A Y 7 7 & F R O B MR
a5 ez & 3 vOER2EQ4E R
ZRWCHANZ, Z OMRRETRIC i E Rk s
ETHET5 2A0MRIaRS b, Zh b
B CcE 5. —HA)Tiie A& 3 (1075~
10 M) X - THOMEZ b, HREHHEL o3
U, [EEPLSEH BT 5. 5 (B) Tidds
WASREZ D, WEHSILE 525, [EEFICITER R
ZIx B SRV, A CHT 51ERE H ok
A% 3 vEl, SA-97 TIHIX h B 28, BTO
YERVE 2 OBBIFICifH S hiny. B ORI
SED K 3 X OFCl 1 4 viciEBfR T, BB
BHEVEKELEV. Fi, B OMETIIK X
WK K 1 4 v EE#S5 T 5 & Na-pump O
bz X @5 mHEC 5. 2@ Na-pump iC
XMt e R Z 3 Ve X 55 E FRRIC
ouabain Tif%k+5%. Lorl, BAZ I VvOEH
13, K KB EIRE D Na #ii¢ Na-pump @
EEEZFDFHETTIME b i, Ibic
" ouabain MFMic X » T AKX I vOrEASIELEL
7tk HEIEA Na 1 3 v 2E40 SEEE e R
% 3 VOERBSEDbRS. DEoKELD, Bic
BiFders 3 volEHEERF L U< Na-pump L
HOFEBREOBMB OB L. BRI X h 5.

3. U RHRFMEREICS T IRELRORE
EOBEE. ZEHW (SELREMEL, bk
L)

7r—v, N-1B&Hv, BACSHELE DT T
W BHEiEL B, Ak LIRS e A LR BT

Wiz 5 E TOMBEOER AR E 23
Jo. FELEDT T a5MlEk, 3 —20mV off
IEEREHD, BHRFRCH LT ohmic TH5
%5, anode brakaly Zmfliicxt UTi/NE i A%
A 7BECK. 2R 271 TIXFETFR X
CYENa iZEh ThREL, Cock-THxbh
7o (Ca-z3q 7). LT Bic Lieddv, #IEE
friz—60+£10mV N & B L, BEERSLL,
BTN, WAL 7L E20Y ~
7 &¥o all-or-none DA 7 5FEETHE S
o o BBV RN 123 x1078M @
TTX TELMZ 5N, %7 Na FEHTDH
MUz (Na-R-31 7). 820E— 713, TTX
HEIN Y, TEA (3~10mM) Z2inkx CTK-=
VR~V 2% % &, all-or-none @ action
potential 24 U5 XK 5iIcikd. ZDARRL Ik
Ca % St ¥/ Ba itHxCd HE4LL, £D

pvershoot y3#fyirh> Ca OBEMNic Lizddi- TK -

&Lt ote (Ca-rotq 7). BHIREETS &
X o THIEAS SIET 5L, RHOHE R
A 7 (Na-Ro31 7) OB LS HEARE S
T OEGEEEMR QMBI L wiik L.
DX 5 iR T N-181ksumin/y Na-z.34 7
BRETHI SRR EBbhS.

40. BRBROBNVAEELODVICENEZ DS
N FoEIRARYRASE. SEID A, MTHREGr (BEIETT
X, R, H—shH)

AR R 88 2 F W C R SR B il
Ex{Tole, FHLREROREE LT, ¥C
DESBE=RNF—~ iR TES2C L, B
HERASERE 2 mm OFY CEAL RO 57 & #l < 3
bhdz k&, noise BRANWZ EBHITFBRS. &
OB E H V5 & iER 2 TN T e 2B 4
TTHREMEDOEEEMRTHLEHTES. &
DFEEFCCER S =/ QA BHRiERTo
RN EOMEEE REE L. %9 FhEhE
Hitw 5 #Ci @ “C-r 4 v % injection L,  axon
% 5°C L flow &1k » C EBEfT-
7. Axon {2 HRCRLCHOEREMIL O£
VR BOHARFLCHEEE 2RO, ik
EENRERTETHHEBbhrolk. ¥k
B0 I+ ERTOMHE T X 541 & 5mm slice
LT v Ccount LcisRig—8 Uiz, (REE

O
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B2 CTHISE Lois®, 23°C ©6,5mm/hr, 15°C
T 2.5 mm/hr, 5°C ‘¢ 1 mm/hr ‘C Qo 1% 2.4 ‘T,
&ML= R L&~ 16.1 kcal/mol Toh 7. il
FEDIEER 23°C-5C—-23C & Z 2 THE 4 O
HELHEE 5 % &, 5.5mm/hr— 1 mm/hr—6.5
mm/hr Th o7z, IR EE VIR ZE et
LCHWNTH 5 T & bbb -,

. HMETFRLUCRASHICED (BB
FEAT. RIS, /NMORHE PR (BESET
K, B, H—kHm)

EHREN T R 5 EHR G AERO BRI
PERICOCT-OHE S TS, LL, TOAK
HIRBPTUIIRE T X - TEBEHRTH D, 2<TE
LT, SEOEFICEWTIE, WEM
i 700 A2 1z 118, 413 5,000 A2 iz 1 g0
EEBMEEE L., Ei, BEedic U Tl
PHA~DEROSME (SHEER) 2% 8 A h
Gouy-Chapman QORMBEMOREME V72, EN
SR —EET5E, BANEY, KROEA B
X OCEEBIAIIBRH L T & B TEHL DD
FEREEZHALS S, ABHE-THAT 5
Na* &i343 1mC/m? ©&h v, Keynes DIxF
— R LEE—FKT B, £, RHDDLIVIENED
K iREZZ X TRSES & 2HATE 5HEIR X
{HEIBNTWVWED, HHTLLEOBRLIEN
REPELZIBHEID LN TVWS, REFARKX
5 &, Milal K RER RS SRS MBS R T
b, S KY JREZ NS S 7om & B - CIEN
TOBAZETFER RIS AL - T 3.

42, % Ca’*, EDTA ik T @ BisE5DEEE
. FHAE— HEBE—N, EEE=E (AEX
X B, HaE)

Prolonged action potential of frog ske-
letal muscle fibres in Ca?*-free EDTA
solution. MINOTA, S., MORITA, K. and KO-
KETSU, K. (Dept. of Physiol., Kurume Univ. Sch.
of Med., Kurume.)

Frog skeletal muscle fibres, which are
strongly depolarized to —20~—30mV in Ca?*-
free solution containing EDTA, are capable of
producing regenerative responses when the

membrane is previously hyperpolarized to
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—60~—80mV by extrinsic anodal currents.
These responses are prolonged action potentials
forming a plateau phase, during which the
membrane conductance increases. The responses
can not be produced when extracellular NaCl
is replaced with sucrose or Tris-Cl, and the I-
V relation in these solutions shows an ano-
malous rectification. These results indicate that
the plateau phase of the responses is main-
tained by a sustained increase of Gn. and

concomitant decrease of Gx. Both prolonged

action potential and anomalous rectification can

be observed after treatment with glycerol,
indicating that these phenomena is not assoc-
ciated with the tubular system.

43, Caffeine 4L I2 L 7= B ZATHERY Pk-
oscillation |Z35173 Ca* DigE]. AR,
WS (ARRK, BB, B4

The role of intracelluar Ca** in the oscilla-
tion of K*-conductance in caffeine-treated
sympathetic ganglion cells. KUBA, K. and
KOKETSU, K. (Dept. of Physiol., Kurume Univ.
Sch. of Med., Kurume)

The transient and rhythmic hyperpolariza-
tion (CH), which appears in the bullfrog sym-
pathetic ganglion cells under the effects of
caffeine (2 ~10 mM), is shown to be generated
by increases in the K*-conductance of the
membrane due to a rise in the intracellular
Ca?* ([Ca?*]; : K. Kuba and S. Nishi, J. Neuro-
physiol. 39, 547, 1976). The mechanism of the
CH is further analyzed. A large CH can be
triggered by rapid lowering of temperature
from room temperature (20~22°C) by 2 ~10°C.
Such an effect of cold shock is also seen in a
Caz* free-Mg?* (5.4 mM) solution. Dantrolene
Na (6.4 £M), which is known to inhibit release
of Ca?* in the skeletal muscle fiber, increases
the interval of rhythmic CH’s or block them.
The amplitude and duration of the CH depend
on the preceding interval;longer the interval,
greater are the amplitude and duration, indicat-

ing that the mechanism causing the CH is an
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accumulating process. Membrane hyperpolariza-
tion decreases the interval of rhythmic CH’s.
These results suggest that an increase in the
[Ca®*}; under the effects of caffeine is due to
release of Ca?* in the cell, and that the site
for release of Ca?* may have similar properties
to those of the sarcoplasmic reticulum in the

skeletal muscle fiber.

M. REFHYERRBRAETEEICN TS
oligopeptide o{EMH. "N %, #HH T, #
FEERL, # OB (LK, B P, REE(L)

Effects of some oligopeptides on the
excitability of an identifiable molluscan
giant neurone. TAKEUCHI, H., YOKoOI, I,
SAKAI, A. and MORI, A. (Inst. Neurobiol.,
Okayama Univ. Med. Sch.)

A spontaneously firing giant neurone (the
TAN, tonically autoactive neurone) was identi-
fied in the suboesophageal ganglia of an
African giant snail (Achatina fulica Férussac).
Effects of oligopeptides consisting of aromatic
amino acids were examined on the TAN
excitability. L-Lys-L-Phe-L-Tyr and L-Phe-
L-Tyr showed a marked inhibitory effect on
the TAN. The intensity of their effect is almost
identical ; their critical concentrations to pro-
duce the effect (bath application) were about
5% 1076~10"5kg/l. On the other hand, L-Tyr-
L-Phe, L-Lys-L-Phe, L-Phe-L-Phe, L-Tyr-L-
Tyr, L-Phe-L-Phe-L-Phe, L-Tyr-L-Tyr-L-
Tyr, L-Phe-Gly, L-Tyr-Gly, Gly-L-Phe and
Gly -L-Tyr had no effect on the same neurone
at 2 x10"*kg/l, While Z-L-Phe-L-Tyr (Z-:
carbobenzoxy) had no effect at 10~* kg/l, Z-L-
Lys(Z)-L-Phe-L-Tyr (Z-L-Lys(Z)-:L-2, 6-
dicarbobenzoxyamino hexanoyl) showed an
inhibitory effect, the intensity of which was
weaker than that of L-Lys-L-Phe-L-Tyr. The
local (microdrop) application of L-Phe-L-Tyr
solution to the TAN surface also caused the
TAN inhibition, implying that the effect of the
dipeptide may be due to hyperpolarizing
directly the TAN neuromembrane. The dipe-

JE

ptide produced even in the isotonic acetate
(chloride free) medium an inhibitory effect
similar to that of the physiological state,
signifying that the TAN inhibition thus
caused is not due to the permeability increase
of the neuromembrane to chloride ions. It has
been previously confirmed that each amino acid,
of which the substances above mentioned
consist, has no effect on the TAN excitability.
Of the oligopeptides studied, therefore, the
structure of L-Phe-L-Tyr is considered essen-
tial in order to produce the effect on the

examined neurone.

45. EA#ZMEEE IC & (7 © GABA #H5EO
foreign anion OEE:EME. WIHTF, 1
g (MR LERk, FELe LA, B, DEUTSGEE
H{L*)

Membrane permeability change of an
identifiable molluscan giant neurone to
foreign anions, when applied GABA. WATA-
NABE, K. and TAKEUCHI, H.* (Dept. of Phar-
macol., Kobe Women's Coll. of Pharm. » Inst. for
Neurobiol., Okayama Univ. Med. Sch.*)

An identifiable giant neurone (the TAN,
tonically autoactive neurone) of Achatina fulica
Férussac is inhibited by GABA, its derivatives
(I-GABOB, d-GABOB and é-amino valeric acid
(0-AVA), Ach, dopamine (DA) and L-Phe-L-
Tyr. It was examined whether or not the TAN
inhibitions caused by these substances are
dependent on the chloride ions. The inhibitory
effect of GABA and its three derivatives
(microdrop application) was inverted (excitatory)
in the isotonic acetate (chloride free) medium
(after the perfusion of the acetate solution for
at least 15min.), suggesting that the TAN
inhibitions caused by GABA and its derivatives
are due to the TAN membrane permeability
increase to chloride ions. On the other hand,
DA and L-Phe-L-Tyr showed an inhibitory
effect on the TAN even in the chloride free
medium as well as in the physiological state,
signifying that these TAN inhibitions are not

\

O
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dependent on the chloride ions. The effect of
Ach in the same medium was variable. The
effect of GABA on the TAN was examined in
several isotonic foreign anion solutions to
determine what anions penetrate the TAN
membrane when applied GABA. With the
results obtained, we divided the foreign anions
examined into the following two categories :
(1) penetrating the TAN membrane by GABA,
Cl, Br~, I", NO;~ and SCN-;(2) not penetrat-
ing by GABA, CH;COO-, CH3;CH,COO~ and
SO2~.

46. TEA QIR HhEXWRED TS b—(Cxt ¥
2iMfEA Ca oghR. FI i, EHAST, #
WM (URIEMK, B, )

k%%, 450mM NaCl, 10mM KCI, 10mM
MgCl, ,50 mM CaCl,, ¥, 100 mM K Gluta-
mate 5mM TEA Cl, 2mM Tris Glutamate, 0.1
mM EDTA & v 5 KT TA » DERMREETE
MTdE, FfE2~3HOT7 +—~%D - EH
BALERAE TS, oL EMENKD EDTA %
Ca iM% & 75+ —RERHERLE
0.3 mM~#mM O CIEIFERFEIIEE 50
—Xh, ¥EBAEH 10mV BAEL, §Hlk
FIEFIR 2/3 WA Le. K 01mM o Ca
THEETH 7298 EDTA 20 Tikg
{RIXRD Shinv. ORI N TH 3
2, X DERE®D Ca TIIERWNE 5. SN
D Ca QREZR LT 50, NEOKOREZ LY
THLETZ b—13EL 7, zo&ximan
@ Ca OEhFIIRBDIEL /x5, Sr, Mn, Mg 137
7 b —2EL TEHEERFHOMN, BalkEl T 5
DHTH5. WEMEZEET VI A-T% & -
THBE, HFBTRILI VPHOBNERTF » 7kt
LT, BoRNMEBRAEFET S5, Mn 2375
P RERSE TV & I DN E AN
£l, BEHORz2 vE 72V 2B TS. T
ix HY 2E X872 L & e<{FAL T %5 D
T, Ca, Sr, Mn, Mg © 7* 5 | —&EshER,
charge effect TH 2 EBbh 3.

41, Ca F v 2 LEEBTI2EBIA4 . &
B oW, &/ ¥ PRERER X E F

—4EH - B4R, [, HIAEEY)

Permeation of some divalent cations
through calcium channels of an insect
muscle membrane. FUKUDA, ], KAwA, K.
and KOMATSU, Y.* (Dept. of Physiol., Univ.
Tokyo « Dept. of Physiol., Univ. Nagoya*)

Muscle fibers of a beetle larva (Xylotrupes
dichotomus L.) which were capable of generating
virtually pure Ca-spikes in a TEA-containing
saline generated all-or-none action potentials
when they were bathed in a Mn** containing
saline. (Ca** and TEA* free). Both the over-
shoot and the maximum rate of rise of the
action potentials were enhanced by an elevation
of the external Mn** concentration. This Mn**
dependent action potential was suppressed by
externally applied Co*™, but its generation was
not interfered either by tetrodotoxin (3 M) or
by removal of external Na*, We thus conclude
that Mn** permeates the Ca-channel of the
insect muscle membrane. All-or-none action
potentials were also generated in saline solu-
tions containing Sr**, Ba**, Cd*f, Zn** (pH
6.8) or Be™ (pH5.0). These divalent cations
are thus considered to permeate the Ca-
channels. By contrast, no regenerative action
potential was elicited in the saline containing
Co**, Nit*, Mg** or Fe** (pH 5.0) even in the
presence of TEA*, These cations seem to be
practically non-permeating. Some of the non-
permeating cations suppressed the permeation

of the divalent cations.

48, YU H BB & (T B Nat 14>
NMR [c L ZH%e. 711aA4%, HiFfE, [LER
-, B Bh, JbE  FF(GUFEKX, B2 .
AT

R Y U o = [l H#% 3R & Harreveld i Hkic
T STV, EFiX-LA NMR spectro-
meter %z, FHEERAHEACENT 5 HHE
HIRE (FID) 2/ x¥ 7w v b UTREAREE %2k
B, POBMErIIEL O BOFEDESHE
Exskdiz., #E:5tkdo Nat 14 vo FID
DRI 2 R BIR D, BB TS
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BEMREDIL%, B WERRSI165% TH -7

a3EM o> CaCly, MgS0,, LiCl, ScCl %nz P
D EFENBEHRS~NOEEL Catt 1 4T
13 Mgtt, Lit, Sc* itk L 2 (5O W BRI S D
WABBENEZ L TH oo, AEOEEPLHE
WEEFIEL IR S AR EAER L7z Nat Thoz o
e D Catt it X WA Catt X BIREKmEE
%4 % screening iz X 5. Nat O W FEFIL
SOMBREADOHHERD X S ITEL L. Mk
o Nat JEEEE 100 mM, kit Na* j2
B 1% 174 mM (Wallin &), inulin space %23
%, TnbXbimiakiygdh o Nat J#EvE 377mM
THole. HOICEET g, B 4om OMHRRIFHE
ZFTerh 300A @ space HTEHWIERIRS S
5L35L, Zo space fid Na' RV 8.8 M
L., COEIEREMNE —90mV LikE
% Boltzmann QXSO BNA{E 7.3 M iTiF
EOE L.

49, MRIREEIC & b7 5 ARIEE O E1L.
#EE O (GIREX, #, AfR4m)

R LI RS R 1 & B 7R
D RPNRE DL (IR VARV R) A
T5ROWE, BERELORESTEFTS. =
DI E 723 B OEHER 2 merocyanine-
rhodanine 5& ¥ 7-1% rhodanine %% > oxonole
FOBETYHMA LI GETII VAR vV ARERE
FEIEED 103 ~104BEDH W VAR VAM
2bh5. ThHDBETEVARVADANY
MBIV Bh, £AELEOH D
MEEAICIBEORABEET D LPTRBRSh
5. VARVAREAEL & DREROPREICE
%% 2FEENFET . EEEALORFERRIZE
P BEFERDES W VAR vV R EHHEE I 5 1
DI LEIE R O£ TR OB %R
BL, DAY FATNIRBEHOBRORIN
T » WA D TH S, —F, MRE & EA
T 5L EOEECH Uik #RATAHRECL -
T, WO, WAL DB EShE DA~
7 P ABRIER M L e D, OB R
DOk & PR & TRIE L 2B R ORI AR O
iy 7 v BB 2HEDEBVARVA « AXY
PAELTHRIEESN S EEXLTATES.
hBERETHE, kR LB RE

LW B RS T-03E O 584 & FRHC PR B
CEERGFRCEREET ST ERVAR VAL
ROBEMLERLEZ BN 5.

50, HIREESKETRIC L DEFBERR. W
ERE (AREA, 4H)

Function generator % F§ WERR[EEFR AT
RIRMEBAFE L. AROFRELIZL 1 71
PB4 7 LETEERMTRETDS. LOIR
% Em, AHEEL o, EEZIEL T, AR cOE
FIEER L, RETAE v, vV ORGEZ Vo, £
DORFH% tm &3 5.

Vm =RawcEmncos (otm)

e_-(Rt—;nW

=o{R+1)c {sin o tmn—0(R+1)ccos o tn}

ZZRRIBPZEZOATETH Y, Lo

REDr, cERDBETLENTES.

. t
v =RlIn {sm (wt+g) — ﬁg—e_—”(R-i-r)c }

zZiT

Tn=En/s/ (RETF /(0T

tan ¢ = 1/0 (R+1)c

thnm (nt1)e L1, ZOLEDVE Vo
Vo EFBE S

_ . ' _ CbS [ _.__nz
Vn —RIm{sm (nz+¢) PN RS Rt1)c € (R+r)c_}

WH=Rmkmm+1n+m

__ cose  _ (n+D= }
o(R+1)C Rin)e

Kool o gipe=x 45

Xn...(]_ +K)Xn-1_|_.........: 0
ZhEb, 1, cERDLHTENPTES.

51, BELTHARRELRE O £4 BEEE
i, BEE A (FEEREKR, 4, 4T
BT ¢ P A e B 2T 70 A BB IR
13, £rErORELZET, REWISEEZT5Z
LB TWS, LnLd T =4 vz kb
25NBERED Fr v 12 b 2EET Tien
EPOEERTRT. BIEETbE » TV 344
i, 1) 042 AMTOH LYY ARETLHPT
Fry 2RI R52E,. 2) Fry TBEE
053 VEABEDIALS Y ARG W H T, 1

O

&
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R OS2 L. 3) BEERDRBOINE
12053 VEALED I Y Y ARG T &, T
DX S REHT T, KERBIEEED VI3
DEEOBEE, H5VITAERIBHE ISR
BomEoRiszT5E, 77 —%0bs,
B2V F— 2RDIEERTT. CDEEAVE~
FVARET LTV S, T OISEORHERAL,
D HNT T ARER FFB ERL LB, fthF
BT =4 VIRHEE UL WBNSERETIE, 0.5
SVEADEDHAN S Y AEETFTHZDE S T
SERRILW. ZhBDEXY, IT7 =14V
HE, TOBROEFEPIZAEO 1 4 v HKISZEL
L, ThBerE\»rDISEERT ISk —HA
LEZBNG.

52, h 4V LY EZERO Ca H7-XMA [ &
B4 N K, FH W, BTETF ®S
T— (MEEA, )

MAEHRITPY Ca S7iDZEB) 2 iz pentylenete-
razol (PTZ) HE5RHEE LT, EELTX i~
4707 F54 %~ (XMA) 2HWCHRE LK
DR ® X 7o, BRI AV <A <1 (euhadra
peliomphala) DFEFRE I tEAMiE 2 A 7o, 1)
MBS T oW TRE % & MIIENIER I
IRED Ca DRENRDBNS. Z ORI PTZ
WEZX Y Ca ORI b, RIS
HCHRED Ca OREBRDLNL X 5 itk
5. 2) H—Olaz e Led oz vt
ion shower minning iz X VAR EYI D & -
7ed O LAEATEL/IT OV T VB D LT D\
T, fish pole balancelz X W B A ABIEL X Biz
flameless atomic analyser iz k9 Ca OB %]
ETHL, PTZ ER:D Ca O IIRT X
D 105A LIz 5 2 L asHl o7z, 3) BLEDR:
REy PTZ ER X e OBER i /EL
Ca PWHIfEIRFMhE BB LcdbDE:#2 D h 5.

53. h &Y L EEEHE R @ I-V relation,
FHRIER, STGHE, EAETE, BTETH,
ERBE—E (PR A, SR - B, .
MR, HEE*)

b XY <4 <1 DRRHREHICEET S
R R IR B EE 2B L, fast kX
* slow I-V relation %5 L7z, JEE fir © 40

mV % TEEIEO command Tk fast
I-V relation <%, 1) #REMBISR CREMLE
o bhih o7, 2) Inward current O —
ZEIRELD 10 mV fhTicfFE L, 200 nA §ifg
ThHo-7. 3) % Na free b5\ ik Ca free
& ULk34, inward current 2307 b 4 L
7. 4) Na & Ca %[z free & L34,
inward current 23k Uiz, #IFIEERI%1X X
¥r £40¥ mV ORFZ=AMKO command T
o7z slow I-V relation Tix, 1) +XRTOME
ffaov P 5 hysteresis Z7R L7z, 2) LC-4
D M EFREBCRBWTHNA OVWb D B
negative resistance (NR) %78 L 7z. 3) LC-5
DOffalx pentylenetetrazol iz X » NR #Hb L
7z. 4) Zh D NR ik Ca free DOHHETIENY
%, Na free Tkl D hokiEs» S,
EX Y v <4 OMRIIIGC KT 5 slow I-
V relation THZE Xz NR 1k, Eicffiko Na
A VORMALLDIDTHBLEL LN,

54. BBBEHOEIEMOREICK T BHE
HEFOMR. MREH, ILA=E, PBEASE
(EEX, [, 45

Effect of nerve extract on development
of spike potential in cultured chick em-
bryonic skeletal muscle. KANO, M., YAMA-
MOTO, M. and OJIMA, H. (Dept. of Physiol.,
Sch. of Med., Kitasato Univ.)

The embryonic chick skeletal muscle cells
differentiated in cell culture from trypsin-
dissociated myoblasts were capable of generat-
ing a spike potential due to an inward current
of sodium ions. The development of this spike
potential during cell differentiation was studied
by measuring the maximum rate of rise of the
spike potential obtained at the steady mem-
brane potential of —80 mV. The initially low
maximum rates of rise of spike potential of
muscle cells grown in the wusual culture
medium containing ordinary chick embryo
extract increased markedly during the 4 ~14
day period of incubation. The increase in the
maximum rate of rise with age became much

less in the muscle cells grown in culture
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medium containing nerve-free chick embryo
extract (whole brain and spinal cord excluded).
In the latter cases, however, addition of nerve
extract prepared from brain or spinal cord of
chick embryos to the medium caused approxi-
mately the same increase in the maximum rate
of rise as in the cultures maintained in
medium containing ‘ordinary chick embryo
extract. Extracts of muscie, lung and kidney
showed no effect on the development of the
maximum rate of rise when added to the
medium at the same concentration at which

nerve extracts were effective.

55. L 3% a3 UNIHAFICET IERRE
HoxE. GAEZ, MREER GLEX B 4
2V

Development of excitability in Drosophila
larval muscle fibers. SUZUKI, N. and KANO,
M. (Dept. of Physiol., Sch. of Med., Kitasato
Univ.) '

Ventral longitudinal muscle fibers of Drosoph-
ila larval aged 16~96 hours after hatching
were found to generate an all-or-none action
potential in saline containing barium ions. For
comparison of the action potential generation
capability of the larval muscle fibers at diffe-
rent ages, the maximum rates of rise of action
potentials were measured after their steady
membrane potentials had been adjusted to a
standard level of —50mV. The greatest maximum
rates of rise were obseved at this membrane
potential level in all age fibers. The mean
value at 16 hours was about 4 V/sec. There
was a progressive increase in the value with
age. A peak was reached at 64 hours with a
mean value of about 15 V/sec. Subsequently,

it declined to a mean value of about 9 V/sec

5. 6 B #

51. A< EHFHLERICE T D NaCl gEBjEg:*.
BIDLKE, FEEET (RIER, B IREL 5
—HE)

at 96 hours. The action potential was com-
pletely blocked by cobalt jons and ‘unaffected
by tetrodotoxin in all age fibers. These results
suggest that during larval development the
muscle fibers develop the ability to generate
an action potential due to an inward current
through the calcium channels, although the
ability became again lower at the later stage

of larval development,

56. SRMERAAETTE & RAEAD Ca 1 F %)
B, BBEAR. SIEE* K B EdE
e HAREKR, 54 ‘

ATHIEVEON « IEAIRARE 12 3 1 ZEEHEDS
H o e BEELEAE OHE F 2T 572
AT o 7. EBRESNAE (AWK BXURN
VW (& Ca BIR) O oDRER2MI# 7 AE
THEfEL, FONEIIMEE & I VIRXD
B35 UNIBIICE T 2R 2 BRI d 50 ik
REE T X DR U2 BE L. WIsmst
AL ERED Nat 2 ATk L, NaFvy /%
N R EERITEERBIIA%30% T+ 5mV LITFiT
Ty, xpeNagv vRAZEBLEVCs' IT
Zifad 5 305 T +84mV Dl ki L 7z, &
2O AR IE305 TITIE S DL kit i B & L A3
bihote. FRRAERT F 23 H0w5 LIERR
REL, Na BizAE LIFHU EDREHTE
7z. CIm % b b\ T b FEMBIIATE20 & TR RE
L, 35 F-ofgsceny Ca BRIHE
T&7. £ TCl” WiFHHT EGTASIKL B
BHWEERML, 14 v{kCaE®R 8 x104M ¥
T L7, £ o#ER Ca Biftid 1/5 LT
L7228, Wi Gra i3 2 f5iclimlz. oz k
VXURAENaE o Ca « Na 5 % v R Lk U CHRIa N
Ca A A VvkERER%Z b2z %R LK. LKk
#5 T Ca s Na F v VR )LpSk YR T O Ll
CHEHCERT52 & 0—>DERE LTl
NDA F 4k Ca REETIE VW E Ebhie.

#* (57—69)

H=ITE T B IRERERBF 2347 3 5 B #Y
T, BRRERHIEAREE W CEME (PD), i
Bif (Sce), R EMEEE (G) OBl R & U

O
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[ LT 2Na X ¥Cl o—JF# flux (J)
ZillE L., BRAMPIAEREFE I PD=4mV
(BHA F AL, Scc=47 pA/cm?, G=109 mp/
cm? TH VHEM~ (out, FHME in L F5)

EROATHRBEL2IT-> TWH T L 2TRH L.

Scc IXF 74D Na*, K*, Cl- JEEE KL,

WERERS L TH Scc S h 7z v, Flux
1E, Jaut=7.8, Jn.out=5.3, Jain=43, Jmit=
3.9 (#moles/cm?+h) T FEHI~mF T Cl~ 2% Na*
D 2ASERIE I TV S, Eiz Inic EIZ
EZE lux & RHEIE0H L Tt &
Sce & DHEIFE L, Jort—Jnt =083 Scc D
BHRAED Sz, 10 mM theophylline OH%FE
5L Sce 2#80% A S8, flux 1 Jao*
DB wEH % U 72, 1mM Ouabain 123E
I FE R BEIWThO fil 2> 5 B Scec k5 & O
Jnat BWASE. DLEOERME D #<EIRK
bRt iz 313 5 NaCl fEBhmdiF s, SEEMER
NaCl L% & & OF Na*t-K*+ 25uifissfrs, #
BB Clm #fikshis X Ov Nar-K* 25
%R BRE L, SEEMBIO NaCl JLifi%k R a58%
Ej NaCl it OHEBIE L o TV DB DL
zbhd.

58, [RiBE4 A Bk S R F LD, Sk
Jr, REBRE, BE R, & W P
AEEF (KIREX, H—43)

ISR OB RE DR EENI S W TH b, RS
7o 0 WE L, (LRERUE, BAEELE DM R IETEIC
MBNENRH D, FOMWELE U CHRRN, iR
My, FiikeHET50ERDS. WEi0R
ni, AV, JREECy, (bR T v ¥ v L i fHfEA~
DLGA =] 35 &, IRHERFETI

1. dni _ dC;
hi=—4 at
aﬁéﬁ,@ﬁ%?m-%¥#0 &@TC%%—
DEHBMH Y,
1. oy 494G _dv__ d(VCi) _ dn;
L=V dt +Ci—g dt dt

L%, RISWERBMmE LT 518 IREZE
{bDOBEZ B L5 NEK (LEFR, RE BAK
L) OBRBOTILEE» DEETEHBEMTH

— A XU T =__._dni
5. —fEEIF v 3T 4 L LT B= V) BE
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#TBHz LTk, Hhx

—Li= dni _ dn; _ d(Vp) -B d(Ve)
Tt d(Ve) dt dt

ERRILTE . CORBROESE BIXLENS
DIEGIE, BERXOLELFASETH D, HE%E
PRE DL BE D 5E > B — R % K BE 53 IE R
iwkdbhs, SHE4 RETH © £ T Na')
K+ 25k, IBEEZ(hA X BT [HY) (HCO;7) 221k
2 WRE AL TRISE L, &1 4 v OiHuiam
B o - E B BT DR & S TR E L e,
W, EFIRIC W TSR T mW/ g,
Na* 11 0.8 zEq/seceg @ 1% iA, K* ik 0.1~0.2
pEq/seceg DIEHAB S h o, BETIE M~
@ H* it 0.06 pEq/seceg & & 72 %%, T DHIT
13 CO; » FEAHMBE TN TS,

59, KEMRETHRN ~ © D-7 F U EHERD
7/ T —EREICOT. REBEEAN, HERE,
A & (BEERER B, 4

v % DTG AIET energy B AHG 7 FY
PEOIFGINERLIZ & D 2 Tv B IS TH
5. U# L D-glucose iZkif s T & DEREX
S (anomer) @ a-D-glucose & f-D-glucose
LREDRD 365% & 635% O H & TIRET
LEFRABICT » TV B, TTRHZRBTO
insulin 23413 e-anomer iZ X D{REXH, E/z
B.B .B. ;@iiiyx B-anomer D HIMEERAITH S T
EAMREXRTWS, i ~D D-glucose D
$Fn#E1% Lineweaver-Burk plot 2> 5D B4 D
Km #% a¢-anomer G 6.6 mM, pg-anomer T 4.4
mM Ch 5z &b p-anomer & OIS a-
anomer X DEHWZ ENb» S, RERSESE
% X 57 K*-rich, Ca?*-free 7z ¥ DFEMTIX a-
anomer OIFIAZL ORIV f-anomer I H~KY 2
EiRYE L7e. — B HEOu% %% + % phlorizin
% 72X ouabain DML, & %\ ik Nat-free Gif
7r & TiEsic p-anomer DEGALIL e-anomer X
D HaE < Ml hi. X 5ic IAA, DNP, PCMB
75 & OIEHAERVE a-anomer DIRAZ % X D
BRI Uz, DAk OREFITBMmIaRc 30 58
WRERPBE— carrier KX DB hbh, L»
4 a-D-glucose X » % B-D-glucose st LA
BOBWZ EETRLTWS. L UillaRcRd
Fhiz D-glucose DREHFRIX KT KX DRES
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L, FREERIC ISR % 3, L0 a-
anomer DHFNBX DEIKICKIGT AT & 2REL
Tnab.,

60. BRICHKIT DM+ YERRICDOLT. LB
Rk (BRK, =, HREY)

AT T DR 2 IEE IR LT vtz
o, 4C TR A B UREIC 2 5 23R
b EF EABRIIAKREHHE L CEL 7 DBl
%. OIS % temperature reversal &\»5,
Z DK B 50T B e EE A FEILE
RIefiH LB EokeA+voms 2 HlE L
7. X ORER, IFKAVIRABT 3TC 6 BRI,
BRI MR 2 BT 5 L AEER Y Yy a1 £
VIREE ((K')s) V3#937% 14 hn L 7. Ethacrynic
acid (EA) (5 x 107 M) iz X b temperature rever-
sal ZfHEF 5L (K v3#917% 8 jn L, Oua-
bain (1075 M) iz X 2 HE CIIN2BHET L .
F F2 B 1A m-CICCP (10~ M) Tl % & T
Lic. RKHITHD glucose %4 % In W IRBETIE
EA itk 5 KY)s o#inigigshnig 2 - .
K BHEEMNER T X 5 AESEEMIEN S U v A
AFER (&) ORIEHRTIL, FFAKEEY
D axs (X 8.97+1.12mM (n=7), K5 & 1K
D ag® 1% 6.20+0.47mM (n=20), temperature
reversal %0 axs 13 10.87+048 mM (n=5),
Ouabain iz & % temperature reversal [l ERED
ag® 1% 5.34+£0.38mM (n=6), EA it & 5F1ER
D ae 9.50+122mM (n=12) Th-7z. EA i
&£ % temperature reversal [HE# S K* &b
BB B, AREOBKERE T Ouabain
R Nat-KY 2ol v 7 L Isifal v 7 D 2 1
DFT VT ARYTHEEL Tw 5 LifERSh
7z.

81. % 70 EfEOKEROIMIEE. £
MR, AR AR, AR, JNEISE, A &P
(CRBREER, #=s:H)

B » = VEEAIRNE K B NER 2 E
BEFERL, MIEANKER &IREMOHER L B
RIREEE 8% U 72, xIER OALIRAIE OK TG &
i, FIER, MRS X OMETES £ R h
2.92, 61.6, kX "2.64mEq/l Th5. MFES
v, BEERES XCREERTENEN 5.7, &

B oW X

X 08 68.4 mV GHIASIHIE) TH -7z, ThbDfE
PRCUTERMLENARZ AL L, KT 25
TR A % iy, BB 538 20mV, JFFEE
25489 10mV BEO L b WARIGE - Tfikb
R by, EEEMY v-S1 w251
5 Ll K OFHEET ERSEIC L - TL
DIRDELRICFIIAHCIL80% FREE F Ty T 5.
rBFEMZ, CN- 252 Th K OBEKLENA
BUIRESMIEIC B 2 b, HBICEEREne 2
U, ECREMZIHT 5. chicxtl, ERE
PHTYSA UERERESES L, MENKY off
PIRET & X DROBSEE 2+ 548, K L&
REKILFENNELIERT 5. [l 5, CN-%
R SE5 &, MEORSEE e KY KT2 D
bt Dhoz tipby vaSq vid{Thoic
LYEA L, K' #nkzEE L, CN™ix X h &M
OBEH/EH L, HY 2 Nat £ Cl- L &ftho 1 A+
VIR B Lwv. Ak, MA~OKEERR Y
THRRI, B BEOmMBERCEEL, BB
DHEBRL VRN TH 5.

62. *Na efflux [C&LIFTI 22U v D%
R R FLA— FFEEX, B4

The effect of insulin on #Na efflux in
crayfish nerve and frog muscle. KITASATO,
H. and MURAYAMA, K. (Dept. of Physiol.,
Kyoto Prefectural Univ. of Med.)

The eflux of ?2Na from Na-rich crayfish
oesophageal commissure nerve bundles and
from frog sartorius muscles was examined.
Insulin of 500 mu/mli consistently increased the
rate constant for 22Na loss, and the increase in
rate constant induced by insulin depended on
the external K concentration. Although the
rate constant in a insulin Ringer was larger
than that in anormal Ringer, in the depen-
dence of the rate constant on external K
concentration no difference was observed bet-
ween in insulin and normal Ringers. In order
to estimate the affinity and the number of Na-
binding sites on a single carrier, 2?Na was
effluxed into a Na-free Li Ringer. The plot of
the logarithm of 22Na efflux with respect to the

logarithm of ?Na remaining in muscle in-

Q)
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dicated that the number of Na-binding sites
m was two or three. The number of the bind-
ing sites was not influenced by insulin. The
Lineweaver-Burk plot of the reciprocal of 22Na
efflux against the reciprocal of the mth power
of 2Na remaining in muscle showed that the
affinity of Na-binding sites was increased by
insulin, while the concentration of the inward
facing carriers remained unaffected. These
findings lead to the following scheme of Na-
K transport : each carrier has K-binding and
Na-binding sites, and when all of these sites
are occupied by cations, the carrier rotates.
Insulin increases the affinity of Na-binding
sites, but does not change the affinity of K-
binding sites. This work was supported by the
Ministry of Education of Japan (Grant No.
157025).

63. 1B *Na OMHBST # B-TH4, *Na ©
2, 3oME. BA®E, WHEzr (G,
B, UG o 55—k ups)

Nuclear magnetic resonance of tissue
’Na : some characteristics of bound 2°Na.
KATSUKURA, Y. and MONOI, H.* (Tokoku Univ.
Sch. of Med., Depts. of Radiol. and Physiol*)

(I) The ability to depress the resonance
intensity of 2*Na was widely distributed among
subcellular membranes including cell mem-
brane. [Biophys. J., 16, 979 (1976)) (II) From the
relaxation data reported by Shporer and Civan
(Biochim. Biophys. Acta, 1974), we estimated
the correlation time ¢. for bound 23Na in frog
skeletal muscle (effective zc= 4 — 9ns), and we
suggested that the fraction of bound 23Na does
not exceed some few percent of the total 23Na
population. [Biochim. Biohys. Acta, 451, 604
(1976)] (I1) Effects of alkali cations on the
nuclear magnetic resonance intensity of 23Na
were studied in rat liver homogenate. The loss
in the resonance intensity of 23Na in the
homogenate was able to be divided into two
components, one of which is abolisshed by the

addition of Cs* (“Cs-sensitive component”), the
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other being insensitive to Cs* (“Cs-insensitive
component”). Both components were sensitive
to guanidinium ion. In a pH range of 7.4~4.9,
the Cs-sensitive component varied remarkably,
but the Cs-insensitive component remained
virtually unchanged. The sequence of effecti-
veness of alkali cations (300 mmol/kg sample)
in restoring the fractional intensity of 2*Na
was : Cs~Na>Li~Rb>K. It was suggested
that the sequences of effectiveness of alkali
cations in abolishing the two components are
quite different from each other. The present
results suggest that there occure, in parti-
culate fractions, sites whose affinity for Cs* is
sufficiently lower than that for Na*. [Biophys,
J., 16, 1349 (1976))

64, BB B EROBREREE 73/ HBIck
DEEME(. EMR, FEEEE HE =
(RK, B, $4m)

NG LR 31 B I iR & B L OM®
COWTHANS 2D, 7 v MG EaoLEsE
2T, BEAOHEEZT 7. 2T EMBEL
ToOZEBGb ot 1) INBHEER S Ui
3% L substrate ITHEFE L, RSB HOY
—FEEET 0L, BilELE E TR
U, bEo/Ng (BEEEEI Z7nY) 25530
BdHB5. 2) RESITHEOLMETH /-0
mV H 55, HETHRV LS — PRI g
PLTIEEY —20mV LR, Z R UBRIEHTI
LI TE O MQ LKL, TEfiRwL, ¥— M
RETHEFY 30 MQ L Evs.  3) Ouabain 0.4mM ¢
B ESRCTRELIE U o, #9305 T —40
mV (%3g), —10mV (FiZs— ) £THEDL 5.
I8 (— 5°C) TiX{yl55C —25mV (&%), —10
mV (AiZy~ ) ETERETRE D 5. Lrl
IAA (2mM), DNP (0.2 mM) 7 & Cit 1 BCH
REREREBZSNR K v, 4) Ko OZLTIE
5mM 55 80mM £ T x5 L ~20mV (45)
—15mV (BB — ) $T# b k. 5) 5mM
D-/ /2~ A TH10mV OBESKE, 20mM 2y
TR 20mV OSESRA LR, UL,
IS BREHOZEMITIE LA LR Sk,
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65. Na*, K*-ATPase & Na', K* 0ifERry
binding. ZEufE— (oA, B, HOEE. N
7=k, B, folud e

Na*, K*-ATPase ¢ #Na binding O A b F ¥
—Fe7ry FOFIZX D 2BOREHENER
bz, —oik low affinity sites “TE\» bind-
ing %R L, choline-Cl it X » Th#ix i
% non-specific sites Tk 5. flix high affinity
sites G, #EEEI/NELK K, Mg, Ca itk T
Mz 53 choline-Cl I X » Cikilz 5h
¥, Ouabain iTX v 2 5+ % binding %R
T, KRRy site £E % S5h 5. O binding i
Na*, K*-ATPase ¢ phospholipid #5455 T/ { &
BETiEs 2 &R E N, K binding sites (X
K Dt hiz %Rb #FHWviEi X7z, Rb @ bind-
ing $IERREM: low affinity sites & BFSRAY:
ouabain sensitive 7z high affinity @ sites 23
HBHTEBRE hiz. SEER binding R
high affinity sites OB OWVWTEHTH &,
Na (~ 6 nmol/mg) Rb (~13 nmol/mg) TdH b,
ATP iz X % ¥ B {k, ADP binding, ouabain
binding IV d ~2nmol/mg THH, 1Z
O ouabain #3454 % ATPase —iz ATP1,
Na3, Rb6 24T 5 LR Shi. Thidil
fac ATP 1 2 35S v B, Na3, K2 536
i Ind L EREMCHIS TS &K 5 T
5. Rb OffindkZx 25, Rb 23, Na, K sites
AT 5 LET 5 LREmEORE K3
T5.

66. MA-iEEHIE LRIRBOBREERY TO
KR TFIcdiF288). (LRMHBH, FEPEZM, &
Brfs (REA, t, 4:3)
RO~ TH B A Y O BRI LR
JaDEERTE ST EEMC S XIETEDR LT
4 F VOEEROWTHEN. MR OEER20C
2L TCIRTYsLE, Fy3vmV (fHana) »
S REERIRDS LT, 305N EY 23mV
Linh, DB < & D SR RE—EDM
R L7, ZOM, BEEICEIEE A EERBH
b sz, TC 0P &L TRE LEERI,
1075 M ouabain Z{EAXETH, Kz K B
£z THANTRD Lie, K* BBk
TP U7 EEREE 1075 M ouabain i@ X - T

LU I 2 o Tl HRAEAER] 1074 M DNP
BBz 103 M IAA T X » TH I L
7. &5BE@ NaCl (2mM EGTA %41 Wic
RlLdE, Tihobbillafy Nat jRESERT
HEEZONLANEY Lch tEFRCETE—
WEY R EER OB ALK b, BAZEFELD
33 ~4mVRKELokdbLbLiTR-Tc. &
D—EE AL 1075 M ouabain i€ & - THRAIC
Yz bhni. BEL2 TC»53C KT TCHEE
ROVEFASIICIRA Lic, BAEOfSR» 5, ZEEH)
WChb4 Y OBKELREMETIE, TC oK
BFekswTd, BERERY T PDBRERD
LTWad, H50IE, T EdEHLS D
LDEEZD. '

67. MBICHTB7 I /BELUFYIRT R
4 FEEENEEOMIE. DMIER, &iAkH— 2
ek, B, H—EH)

Fv—H%—pRick D, in vitro T, E/LEv b
FIEEIS BT 5 HEA» b0—FrET7 7 v 7
AMERT T2, FYINTVIVETV VD
%% Na 100mM CTHIKT 5 &, WAL DHE
—@ Michaelis-Menten Kinetics 753525, 7
Y vk influx /YT VY VvOR6
e, MEIRAEARTIE S h b &EExbh
%, Z Uik Na free Tz 4 < influx 237
<, ANEO Na iKxigicikF+aoesl, 7
Yy LY vt Na free T3 Na 100mM ©
BADDBH O influx 350, Lk THE
% Na free OLHETTIE, Y IATY v vn
7Y VKR E N T A BRI 5D TR AW
LEERTE S, FYYASLY YD Na 0mM ¥k
X ¢f Na 100 mM iz 331} 5 influx % Lineweaver-
Burk Plots ic& % &, WMEED, H—OEMBEHE
BB B, pOLORK influx E—FT 5.
LT UEkEEZ NG, O L%H
2 5E Na OF#ECIPbLLY, 7Y VL
Yy vy influx ik, 7Y v bhuvk
Bz bhb.

68. MERIRHERRICIITR T 4 TOM U HlEIE
TBRLOTl. HAREH F HE SN
FEE, B MR, HR B (CRIRE
K, F—HFTA, B, HEITEEE. ZEX,

o



R, b . BAPHER K, 2—2hgher)

SWER fibroin &KW T DEREESEK
BRI R O E ILIRER 2 SR D ion MK
PEXTHZE LR, o K REEZ RJ 5
WIRBART L, KM B, BotEs 2
WllE X hiEE XK SFHEM X b —/iT
BLHES Nz, Lt - THIEREAE R IKY
DHIE BT Cl- DT 5 E @ DBEET 57
B % 2 Bivie. T ORI OILE IR DM
Ja& 28 LT nerve ending 2SFEIET B EE RIE
THBRTEMNZ bR, BRED ACh 0ff
S5 CHEBEMIBISME Lz, ZOBA R KT Dst
WRIREZ T 55, Nat sk Catt oipE2 |+
F5 EHRT BHMAICD - 7. ACh 1% KF, Nat,
Ca** DIZxf§+ 2B EMEED, TORAZD
7o BT AREMEDSE 2 DT, T OFRIRAIIEICIX
fibroin Z-JRER OFIIRMNE R T, F AfmlafE
& Tz microtubules, microfilaments 23485 iZfF
FELT % %3, colchicin, vinblastine TILHESE
DETTHE Xhinds - 72D L cytochalasim
B TS AT U 7z, Eo Lt HEHIA fibroin
DIRE~NDHWBITE O X 5 hEE2 5250
%, °H glycine O D ALEMREZFIA L 7= Fik
THET 5 &, ACh, cytochalasin B TR D
B ElE X hie.

69. RIBEOFMBHATMEOREMEF

6. I

10, £ bRPOYDFF—ERLTIFRI v E
¥4 —oOWse. FHHEEM SHEGES mAr K
. ERET (BREKXR, HT4EHE)

EREWIEREZ v, IEE e RO UK R,
BIOCHRIBAWEORTZ T8 » 2. 1) R
UK iz UKI (MW 54,000) & UKII (MW100,000)
PEET B, UKI 53% b %% T UKI 2R

pepsin ¢ UKIII (MW 33,000) iz Zs{k35%. 2) -

ERREZOEEMET S L UK i&Hkix 8,000~
12,000IU/1 T & %5 D%l L Arg-Sepharose £
Nitro-arg-Sepharose % H & TIE R & DEIY
122 ~5£5T, R Anti-UK OFFFERHER S
N7z, ¥ ACH-Arg-Sepharose [N*~(e 7 3 /
AT AN)DL-RETAF=V~FIINT AT

e 239

. B2 & FEFE-EEK B H—EH)
¥, 73 /B E ORTIENEOWREN T B X U0
WESR SRR ORI R P T D0, 4 F VR
Eoomhis, EEEE BT 2 BOBERXRED
NERRE, OB OREAKT 2 AN
7. 3ET7 I VBMORKRELTTF = v (Ala),
Y v (Lys) X OV7 R85 £ VER (Asp) 2/
B L, FOBOMBEMEIINER TEST
%X, Ala, Lys (3dtiz Michaelis-Menten kD
IRERFEL TR G E FE I 525, Aspld
EEACEE Y52 I\, Ala s Nat i
SELAKET 5%, Lys Bio#i: Nat iofkKEL
7. Ala, Lys Ofifapy & Did 0%, HRGHNC
Na*t @{RETBDIE L, Asp O & DRARIISE
4z Nat ikfFT 5. Lo - TRiRSROE
HEAEE, Ala 03413 XA, XANat, Lys, @
&1 XA, Asp RESKHCHED XANa O
LE2 50 5. Ala 40 mM FRInCRNEZ oW
XE I RETIE, Asp D& DRALIIFRZET, Lys
13 Nat 3T 5L, Mz 5135, FiAla,
Lys O#EEAIL 0 ~—100 mV DOEEAHEH T
MOEBAKRTFEERL, RELY v TIHAT 5.
L EopTiL> &3k EEIz s\ Tik Nat ofF
SALEER T vy v LEREREN ) & LT O Tk
7, Na® DJREME SR X CHEEARCH < BR
R I PAECEETH S LiEmIh 5.

% (70—88)

Ne77e—2) AV, BOCHEME DO UK
(SA=95,0001U/mg protein) 23z 5 fu 7. 3)

Anti-plasmin 3 UKI (AL TWEEEZD
hro5Ek % & %,  H%5F anti-plasmin 2%
7-. Pevikon block electrophoresis (pH 8.6) % Ff
Vv, Arg-Sepharose i%{H¥; X D anti-plasmin %
SEEREEL, ZoOfEHE positive peak =D L nega-
tive peak —>DEHIY> D anti-plasmin %3 §E 57
X7z, Positive type 1% anti-trypsin #&E#E$ 4%
%3 negative type 13 + Y Y VRAELEL,

%5 anti plasmin & —F T 5D LHEHSH
7o 4) =& ARIEREEO G-50 7 LiFE
T, BEER anti-UK 22 7. G-15 TH /L@
L, S5IcED anti-UK OFEX KR L &
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23, —i#fix anti-plasmin EH:ZH T 5EB3 b
-7z

. #EEmEOWE. mHEGET, ARE
7, BESXTF, HAZE, EHEE/ UUAE
K, HARH)

FUAMEIYE Cd 5 e-aminocaproic acid (EA-
CA) %> trans-aminomethyl cyclohexane car-
boxylic acid (t-AMCHA) $##&%% #§l 3 5
25, HAREZWHI Lz cis-AMCHA < lysine
LEAIEIERZ R L. £CT, HET I/
B, BIUCLOFEROHERMEWEMN S X TLD
BREERALIZ D W TFEe, IFmifitaE (CHso)
x5 fHEE, SH %2i%o cysteine=home-
cysteine > glutathione %354 {, >\ Targinine>
lysine>norleucine>ornithine>t-AMCHA =cis-
AMCHA > citrulline>EACA DT d» - .
GABA, g-alanine (Z}3BLE/ER A5 Shinds
72, FEROFEER O MEY: (C (1, 4.2) Hs) D
fHE % 5 & glutathione >cysteine=lysine>
arginine HFLEDIH /)L~ 7T t-AMCHA>
EACA>cis-AMCHA %4, CHj X[+ 5MEL D
LIBOBLEERABRD bk, C1s iTxl+ %
VER Z Mg B & - 7= C1s @ acetyl-L-Tyrosine
Ethyl Ester (ATEe) D k& e 1 3 2 B T4
=& Z % cysteine>glutathione=homocysteine
i<, t-AMCHA >arginine>EACA>cis-AM-
CHA>lysine [JEERTF o - . Bl E2» D
cysteine, homocysteine, glutathione 3 Cls %
JiL#E + % %% t-AMCHA, cis~AMCHA, EACA,
arginine, lysine |3 Cl DJEME(LER,  F7-1% C3
convertase D EL (%2 SNh 5.

72, & bIAFERFICFSTD es-macroglobulin
DAIBEE. (LAY, EIIETF 8L B,
A (FaEXR, B4

BUAKERSIZ B\ T4 < O inhibitors 23FEL,
E /LI C plasmin Q272D R D FEET 5 2 & 2340
B Tw b, —F, A in vivo X in
vitro TEEAELIZEBHLPZ I A TV
5. ZO—RFFETHREEC OV TOMPIIRT
BERTVERV. bhbhiiZ OFELHRT 5
BT, H 338777 antiplasmin & vWpbhvTn 5
M ZHER L, HEEHCRT R,

i3

R 1) Mk UK, plasmin & complex ¥
B UBLZE 2 7% %5, proact-SK ¢ plasminogen
activator fEFI & IE L 7. 2) @M X plasmin
& complex T 5 &, —ILHREERIAEET
DOERMEII0% AT 52 & 5 5, comfoma-
tion 23K E LT HEE B iT, PUREDZL
TH5LDEELB N S, 3) a;M-plasmin com-
plex I plasmipogen, trypsinogen DEME{LVER
V7S, 1 ficin, trypsin, chymotrypsin % fH
ETBHT LD, HARMEEERCLVRL - T
WhHhDEFEZ 5N 5. 4) asM-plasmin com-
plex 137« 7V vERTH % BiP, BSP Zisff
+5. ThBDEEN a;M 2372 A1C antiplasmin
TH5HETHOMMEITLL, L AEKOINE
&% 3%, fthod inhibitors 25 plasmin % {f
ZE Lfhod protease FLE itk L plasmin {Eff %
HIR X1 5 regulator TH 5.

13, FFRRICHITDIGHRAEMRRICETS
Hf5E (55 8 #R). Bilokinase Q&R EHICxT 3 B8
FERHERICOW T, KEE & RHAEF FE
BE SIHEHE, AWHT, EBEEZ (BX
B, ) : '

FTCREELIL BHERT 75 X — &5 —,
bilokinase (BT BK &t ¥7) OBFREHGEHE I
DWTHRET L, AREE AGLMe o33 5 AR
ROV TDETOWE LT > 7. SHIE, 20
BD, TA¥=vddWiiY P VOgK=AT L
HE LY, BEEBERTFC L TRREPEWE
BE 1T, £, Blombick, Svendsen, Claeson
Btk - THIZ X h 7= tripeptide chromogenic
substrate zx}3 % BK OXEERL2TN, K&
HRERIIT 21T - 7. AR UK & 500, 7
FA I VOERFRIEOWTHFN, BK & UK
& DEFIC D WTHET Lz EERICTH W tripep-
tide chromogenic substrate jx, UK DB TH
% §-2227 (KABI) £ 5 2 3 vOEHBETH S S-
2251 (KABI) 0 2 i TH 5. R : 1) S-2227
x4 % BK @ Km {Hix 10*M OF— &4 —T
Hotz. iz, UK o Km {HH 10t MOA— &
—~THhh, BK & UK LDOMICIFEAEE T I
Pofe. Vmax I D ERIFEEAERP T,

2) S-2227 i34+ %577 A3 vD Km {Hix 1072
Mb5WiE103M T, BK £hvvt—4—%

"
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BWIEY —F—~ KB ERRLE. 3) S-2251
i3+ % BK, UK @ Km fEridtic 1072M O A —
X~TH-Tz. :

4, 99 £ BRFER OIS I F
BOBEIHOBRRICOVLTORE. K&
LI, HESE, FOET, BEED, AKX
T (AR [E £

vy FE, L LISRIARROMEDE 7 VR
BIZAWShS, LrLard, BETHREY
FEOFIARIC 2 W T, EMfE» DT RILFEN
ZBhT Wi v, HELIZY ¥ ¥ ORERORE
W, HTe P OMIER LR T v TER
L, Y9 ¥OMPEaERTlRe tofrh X 0 b
antiplasmin V~UL23E < plasminogen mAMEK
W E R ER B L, SNy Y ¥ O MmE
BEDIUATEME > W T, fibrinolytic autograph
¥ (Todd, 1958, LIF Todd’s #: & IEL) It X - T
RS 5 7 QIR 21TV, RO
AEFERE 272, THEXRBIRD activator {Hik
RS THTRTH 525, ERH@ incubation T
X 5T, FORESARCRIND Z LHFREDL
iz, 2Oz Todd's g5 fibrin film
1, TR ENR DD TH S T EBRERE
iz, ZORI2>WTOMGTEE® T, Tood'stk
X 5wy ¥AMIRD activator M DD D%
1, 1) f=r:8~10p, 2) fibrinfilm
1% 0.6% bovine fibrinogen (Armour) % > 140
¢ OEXXE L, 3) incubation X 37°C i224~72
TS5 2 BRI TH BT L 2RO, TDEK
BT, EXYHERIMIRD activator 1, FHE
BBWIERBEDMID, HD5WIEZhLOMER
D OLNBHNDH T ERHLMC L.

75, EMBPPRONMbd S OHERECE KIFTE
SHZORE. FR 5 BEMY GRILHEAK,
A TH) o

B : 52552 (NO) 1o & 2 r&misimia (ke
HRRATERANE, FRIFHCRATEMND) Ik XETH
HERR U, Hik: 8 ~12/4H C57BL/6],
C3H/He =% 2% v T N0 80%, O, 20%,
100 ml/min @ open circuit QAT CTHESHIIT
FER[ER A 8 o, BRECRATERINAE (colony
forming unit in culture, CFU-C) {% Bradly &
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Metcalf ® H i B U 5 x 104> B Eimia & colony
stimulating factor & ZERFER L L Hic 7 B,
5% CO, THEL 1 ar=—%D25(L D
% O % CFU-C & L 7. HRFHF ol 5K g
(erythropoietin responsive cell. ERC) ix Krantz
DF L liquid culture T 1 x 108 OFHiE
[ 72 hrs B35 L% @ 6 hrs iz %FeCls 1 xCi/
ml % Ah ¥Fe D~ A~DI DiADE D » THHE
W LORIEE Uie, fER KM 0Z&(bT
fE Ht 13 5 AMOERIBAT TRELAH LI
ote. EFRMERETIE S A BB TICER
BEDOHIMEL I 5 TWie, —F, BmMIREIEIRA
#$EL A LIZ U 5 HEA Tl cantrol i~
0% TREIRA LB B hic EREAME R B L
Twiz. FismaoZcirginlagk CFU-
C, ERC, & diciRAPEMICH » 7. T ERC T
131 BHE40%, 4HEN%, 58B60%KRIFRS
LT 5EMod 5 & & PHEShk. #
82 BN AV EIE Il B o4k, HETE
BT BIERB A SN, Ele L3 BiRliED
EDQVRLTHEF LTV EPIEDWT, 1) il
JaE g oS RmE, 2) WRMmao B o 358 0
#l, 3) H{bicLIERFIHKETF (colony stimulat-
ing factor, erythropoietin) DWAMNT X b #HHiE
2 BB B LR Eh T LE S i &
DFREEERHE 2 BN b.

16. ALFRD TSR3/ —HY « FOFR—4
~ Ol e TOLBIEAFEORS. ML B,
FIATF, WWARIE—IE, KRBT (MF%EEX,
SeFELET) S

ABLIIE, S RI VDT IFR—&
~ (M-Act) & SK RXVDT727F_—K%—L755%
Tr7T 75— 4%~ (M-Proact) L& EHTE
5. ChBOETRFHELICT 5 ENEL,
DEEREMET D - 7205, EH S CM-Sephadex
chromatography %17 'C, ZOMEEHET S
Lk L. %7, Xbic DEAE-Sephadex
chromatography & Sephadex G-150 gelfiltration
DIBERTTV, 1FLDDAF A INTIENRT,
M-Act QOHJEMES 580 EE CHED B EHN T &
72, X Bz, Z# b CM-Sephadex chromato-
graphy %fF - C% 7 M-proact Z&/x\ M-
Act ZRWT, TOAEBIERZERT SDHE
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TOERZIT-72. 20O M-Act i1, MR
ERERTLETAERE IS 0,  DEMT t-
AMCHA ¥ XX EACA 2 X » CHLIET % 752 »
7z Eiz, TOM-Acti3 7’5 R 37~ 5V OEH
LERITSLFATL, VYT~ vorElk
{EhfFote. LinL, 20 M-Act iZbFrm~
FYVTHEEN, DT 7 F - & —JEREY
Kliz. ZDZEMD, M-Act IZLAOWRET
BCHELShRVWE S KBEIh VWL S, &
AR L COLMEWELREEL 5 T & 1EHL
W, Flo, T M-Act 1375 A3 7 —~FVvER
WEEN LY ~FURBEELEWAED, &
¥4 V%%ﬁ@bt{ﬁ>o7’t.

1. MEZHEEOLAOS—. Exk B, X
B M KRB (REEEEA ATRE
BF o rREURRE, THZEHR® « £k, %)

BHRE u, 512 %5 RME0, MKEEVEED
TIEFETHIBE Lo oSl B TREREAZER L 5
XS EREELED, ThEMTER AR
X OMIR AT 4D 0, u, VEUTRE L. &1
ROTFHBEE h 2HEL, 0, u, V OIS Fh
FHh 2RI E5 2 L winie. * BNk
EIZ X DIROFEEREZHESNZ L, Tbb%Rik
P OMPEO NI I RERACIERIFASE T, 8
BHFARET DA ORENEIIFE ¥ 5 R T
THME D DFENITAE . MIREE T ORI
EEHE 2400 7 7 2CHET 5 iz k. b
LOERCL ESVWCEFTARE L., FOERIR
OEBREEE 1e & Lick %, EAOEEhZh=
Curre (72721 C, n ZSEREMHT X DE T 55EH)
TEDLINDZIDEEELR, ZORH» LETEFE
WIEE h % h =1/2.Cureo (72721 Teo 1EHHIE]
BRAR) LEDLLS S, FRINEERLT log
(2h/re)=logC+nlogu %5 %. zhbd 20k
AR OEREREED TIL L —FH Linr SERE
ELWEEzbNhE. ZOX 5z OERRIIM
VRIS O etk & AR DTSR & OBIR % B 1028
b, BREROTMIFMEN G2 bhiug, £
BTHD S FAROHREERITTHT 5 2 & 537
REL Ik o7z,

18, MRS ICBE T BRiSE. AT AR
B B BT BE R GUTEAT, B

3

)

2T 2 FEFIFEAL [ §i5 K B 51 (contraves low
shear-100) & Fj\»C, 37°C ¢, 4.6~0.00062sec™!
DEDLDTERNT VFEE 1 5 MEFEEZH
FELRE L. &k, TOHEER —E0fg
{4.6~0.062 sec™ 7z & Utz 0.046~0.00062 sec™? %
FNThO0R) THEBEATZELE LD, Thickk
o THEUBTFVIEHOZE(LE X-Y BkEHE
FRU, BEEF T VY AnAMOREE R HEIE LR
BHECOWT, MERE % RIS LR R ks
B, TFOEEOERT & & dicAkRLR %
7o, MGREEEVE, ~< b2 Y » ME (Ht) E#SH
EMCHERCEMEE L. Ht OmEECs X
ETREIR OV, MmiEIE 4« OEE&TOR RN
HEmz, Ht 22heh 0%, 10%, 20%, 30
%, 40%, 50%, 60% R L =R ¥e iz D »
T, FEZAET 5 & FMBRIEEMIEORE,
Ht ofigne L@ i35, Zofmi,
TOEREMEMNEEE LIRS, &, 747
IFVEBIOT 4 TY I VDTIRIVIRE S
SREEYLEY O™ Na ik <3, ATHIC
R 2R MERIRENE T, MMEKEE LREL
DEHEMCERT 5. 2L, FoEEz, Ht
BREWIEEKREL, 74 7V 2 ¥ v HiREY
ORI, 74 70 7 5 ViTl L ic/h X,

19. FROMBHBERA PH ICDWT. %, %
BRE, B Bl BEEH T WMk (ZRE
K, AT

M pH IXEFRNE-EHEEE 5 2 25 5 LT
R DOIRBED—DTHBDHE BT, MKICL D
BRIER AT 2 L CABER N F Th
5. BEM¥E pH X LMz DWW TWwbd 3 flask
pH (pHe) & LTl X545, FRILERAIIEA pH
(PHi) BT ZONHEE LV LIIES5E T H
. bhvbhid§ T4,  higiigE i pHi
ZRET 5 H e FHE L7228 (Enoki, Y. et al, :
J. Physiol. Soc. Jap. 34, 761, 1972), 4[aX 5iz
Zhz®RL, #ME @B Aitizo v T,
trapped plasma OFEZ LMELTEXP  TH
BRI >0 R I2 SRERBHZ D W T OIE 25T RE T
FEERRE L. ZOFERAV, 3SEOWILE)
W, v, vt, FXOMY (DPG/Hb, /LM S

FhTho, 1, 2) iwonT, CO, FEL LY.

(:1

O

&)

@
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CHEETHEI X - T pHe 22X & 723E4 0
pHi % 100% oxy 3 X18100% deoxy &HTic
HE LT pHi-pHe B3R 2HH L, —EpHe F
TO pHi fEZ I Lz, £ ORE, pHifE
IRIMERN DPG SRICKIH + 5 2 &, Ei
deoxy T pHi 13HIC oxy & T OEHIC
HLTHWZ EREFE L, @ L 7z, %/ pHe
& O pHi izBI3 5 Bohr &% (4 log Pso/ 4pH)
% CO; MET 4O KEERBETICRD, &
Fhmic oW TR Uz,

80. MEREIEIROME LERAEN. B FL, %
IR1H, RILFEHT (EREKX, S8 - EK,
[, z:2)

b TR VR R > TR E W DT & s
EEE OBRZIBE Ui, Bk By FeL
% R DR TS X OB ARBAS RN ~Ft
BIHITHLAA TS, 7 LHA S 5 B E 32
flicbdic b, » 72 VRHEE2BET 5 &g,
INEOBRBELCHT HEDISE, EHIREDIR
WG 5RO Rz, BRL7cH 7+
JLPRHEIZ DWW, euglobulin 40 f O 751,
EEE ~ESw Y vBRAETS &,
HOBICHET A 2ol HIE LA T
WIEIEERE & BER & Torh, BERTIHE
B UCEL BRICGEL, ERRi S
FUTHERIE Uic. TOHH T, FRISHERIZ
L, BHERIU~E v 7Y VEDEELT
L, fEH7 A MixfaER Ui, —HBEALAE
BEMC LFH LWEEZRL, EEERES T
BRGS0 o T WO G CII A TR
X, BHER L O~ S r 7Y vELHERTR
L, EE7 A MIBEER L. 72 L NRIE
EARIRTEME DR ICIE, AT e LRIEESMEL 5B
iZoh, BUETEMET L 7 AR HEED b,
Fio, B 7w /L NIRORIETEN & R OIRIATEY:
EDHITDNWTD, HTRANEEORIZFARD
{@ﬁﬂﬁ§%o7‘c.

81. FIFHF IO = —ERkcH KITTXERS
7 v MREREY 0 2. Julfng, BENE
(Rdethok, A=)

Effect of irradiated rat spleen extract
on the erythroid colony formation in vitro

W 243

(CFU-E). MARUYAMA, W. and KASALI, S. (Dept.
of Physiol., Tohoku Dent. Univ., Fukushima)

It was reported previously (1976) that the
extract obtained from irradiated rat’s spleen
contained a stimulating factor or factors of
erythroid colony formation of rabbit in vitro.
After that, it was elucidated that the factor
was thermolabile and non-dialysable, but the
activity was lost by the trypsinization (1976).
These findings suggested that this factor
might be a protein or it’s compounds. Stimulat-
ing effect to colony formation, however, was
able to observe in both erythroid and myeloid
progenitor cells in vitro with 0.8 units/ml
erythropoietin, and positive linear correlation
was observed between erythroid and undifferen-
tiated or myeloid colonies on the 3rd and 5th
day of culture. The growth of colony was
determined with two parameters, one was the
numbers of colonies and the other was the
numbers of cells which consisted each colony.
As a result, these two parameters were increa-
sed by the succession of culture, for example
the average number of cells per colony was 8
to 16 on 3rd day, but this was 16 to 32 on
5th day, and the total numbers of colonies
was increased on 5th day in general.

On the other hand, we attempted to frac-
tionate this spleen extract with ammonium
sulfate, and obtained five fraction (F1-F5). The
most effective stimulation to colony formation
and its growth was occured in the culture
containing F1 which was derived from pre-
cipitate by 40% ammonium sulfate. Also
appreciable stimulation was seen in F4 con-
taining condition. F4 was derived from pre-
cipitate by 60% of the same solution. However,
it was not clear now, whether the effective
substance in F1l, F4 and in other fractions
(which also contained somewhat stimulating
substances), were the same or not. So the

study is in progress.

82. M|iRgEEENEORETICHT BRI
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WREICOWT, RFEFH, FEEHE TWEX
B, #—:3H)

TAYY v (#&JEE 20 mM) C collagen iz X 5
/NS % 100% B (aggregometer TIE)
L7248 Fidds v T, ADP DiiMREREER S
FLLTUET 5HEER  ko. TOBFIE coll-
agen O 2TLHRIRELEEIEED D TH - &
2, ZOHOERT, HETOMED collagen
HADP OERZTIHES € 5 T & &R T ERkH
Bxl. £z, collagen-ADP OBk & 4R
DBIR A /MRS R R 2 R ot O W E M
thrombin-collagen 3 J (8 ADP-thrombin fiijic
BNTHRDLNBEPEPEMD S & LTROKE
Exd Ui, #5532 : 1 ADP ThRELZERIES L
ZREE T O thrombin OILFENE, collagen OILFE
K& Fkic, ADPORSEERS 2 ~ 35w
7z. IL Collagen TREL BRI TS L XHET
@ thrombin % 7zi% ADP O 3k 77 i%, collagen
BEROBRNE 1/2~1/3 i@ X ¥ . 1L
Thrombin CRELZEHAL IR 5 & &, BETO
ADP OIFIRBRAEK 1/2 gk < &, BE
VER &K LORETLEE X &7z, Collagen DILFFERRT
1, ADP R : FfROBm &R Lo, £ DN
VBT I 2> o 7o (I, L i3 ¥ PRP, 1 i
Cat*-free Tyrode WIZiFdE L7 /LViF@y 3%
IR 2 LT 52 BR). &5 : Thrombin, coll-
agen, ADP ®5 b fhp 2 BOLFETE B w
T, 1EIHETOEBETCRENTD, o 1ED
BEMERIZELLITTE L.

83, IM%EE - BESE VIIE ¥ & & ¢ plasmi-
nogen activator O}HHE. ZHEFE, JbH
W, EHEY WEX, B, $—4H)

1 RS ERIRERERRE v ¢, SREnE
fEESEIC & 2MEEEGEE VIL KT 2 5 i
plasminogen activator DJgHiEIEDRENT &%
7z, SEER X DEDMT L7-A % O#%k% Hanks K
TEEER L. BRI X b S @S2 5%
B1, ERIREIZ 0 LTSk % ik & BRI
B L, 3DIBDIT2 W T VI K FEREEE,
Act &% l%E L7z, Adrenaline 7x &% # 54
5L, o VILRFEEGRE, Act fED
—iEMED_EH MRS Sk, T OVILRTSEE
Pedm i B, e FIX EPRE AR OURFER

iz

MzEHey, e PVIIEFROECX > T
OFEESRMES N, e, ZoWERVILEF
LRMUTELOPLIBVWEEZTWS, Al
RIS X 5 VINET, Act ORid- 3%~
1 3B biF 7. 1) Adrenaline, bradykinin
T &, VIDETF, Act Lk OEH:D
kE»BED Bhie.  2) g-stimulator ¢ isopro-
terenol, salbutamol ¢i%, VIINF @ LiGkED
LRSS SR, Act l3E®bhkh o, 3)
Mm% PRESE® papaverine T, WHEILITHELED
TEBRD NP o, BLEDRRS S, VI
EF & Act ORBESRL 5 LHFSh.
& T, TE O AME OEIRES) & 13 BIR7R
WTHSH S LHEFShi.

84, [EEOAEX & F cells fE& DR BA
B, ARLF EIIRRT. SARE (85
K, BB, HE - MELKY

Reletionship between F-cells value and
the size of spleen in rats. SHIRAKI, K.,
HISAOKA, F.*, SAGAWA, S. and MIKI, K.*
(Dept. of Nutrition, Sch. of Med. Tokushima Univ.
Tokushima « Shikokuw Women's Coll*)

Blood volume, F-cells value and blood cell
pools in liver and spleen were measured in
splenectomized and .splenomxegaly rats. Sple-
nomegaly of the rats was induced by injecting
methyl cellulose and the weight of the spleen
increased by 5 folds of the normal rat. The
splenic pool of blood cells measured by a tracer
method revealed 1.1% of the total red cell
volume in normal rats, whereas that of
splenomegaly rats was increased to 13.3% of
the total red cell volume. In the rats with the
enlarged spleen, the concentration of circulat-
ing hemoglobin and the hematocrit value were
significantly reduced, but the total volume of
red cell mass was not reduced in comparison

with normal control rats, because the expanded

‘splenic pool of red cells was accounted for the

total red. cell volume. An' expansion of the
plasma volume was observed in the rats with
the enlarged’ spleen, and the expansion of the

plasma volume resulted in an increase in blood
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volume and a lowering of the concentration of
hemoglobin and the hematocrit value of
circulating blood (hemodilution). A concomitant
decrease in the body hematocrit and :venous
hematocrit was observed in the splenomegaly
rats, therefore the ratio of body hematocrit to
venous hematocrit was identical to that of
normal and splenectomized rats. Red cell
volume was reduced significantly when an
enlarged spleen of the rat was removed just
prior to the measurement, and the decreased
volume was matched to the red cell pool in
the enlarged spleen. Accordingly, the ratio of
body hematocrit to the venous hematocrit was
decreased significantly mainly due to the
decreased body hematocrit or decreased red

cell mass.

85, RIEY N ICH B MR L ORRDOMHER.
BAEI, FRIEMILS, BEA (ERD WD
W k(A © ATE)

=RVYN, THAFFALRIEH =74 F LD

e, WESABIOD LI 35 & OBEHESERIBEN B DS

COWTHIRE 2T » 7. MBI 72T B
FOREDH (DATRER) 81030 Cl
B XU Na, REEFEIZFELITHo. B, K
GOT, Ca "TiX 0.5~0.8, chE 35k O triglyceride
(T.G) ¥ 0.1~0.2 DBl # R L. GPT, LDH
KIOz2vRAFr— )LORELIOIUTTH »
7o B OBREEEMETHDINB, T4 A
KKBNC L BT TR TV 7AT s vORRE, 7
NT L VS EOMMRED LR, o 5 EDED,
IEHBED b 5 v A7 = U v OE MR
LEILNRD B MO IS VAT = ) VEED
HE, 7~/ v 7Y voRSE@ED. IR
SRBICHETS Y VIEE & X O leucine amino-
peptidase, (LAP) ®iF» Al-P 7¢ & 3 flHIcix
FEATHED BN -7z, MiER X OHENETE
WIEBE R L DILREEROLTH D, O
TR VEEEOHBIMEIIERD bt - fo. Y
NEBVTHE FVOBE L FRCOE-HE & O
I-BE BT Ic 3\ CRIRIEBREEH L T
BE%% BR52, chE, LDH, T.G XY v
BER EOBRELTRFAED LEEIR L SE
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BEORBIEEIBRED L CATHTD 5.

86. BEiLaERERFOMAGOMIR. HbER, A
A&w, HEET HPET BFEEXR E ®
k) v

He PWE, ~E/rEY (Hb) RESE
WIEET « T Y ARSI EL, TR
VIESMEVW S, BHRERARICIE, e, Hb
IEERE W & FABIRIIEL, 77 A I VG
WA 5. BEERERBE, Mk G I,
Hb CREFEX VERECHRESIh, ~< 7

Y v b (Het) T, RERPCEST5MHME
FUI D, [RUSHAFCIRIBHTER & A5 U CHAB
T35, WTFhHREPTS 5 A I ViGHOHEER
R LB e S v, L b K REH DR
HUSHES & JRE X 0 sk MR B E DR~ DIRH
BIEE, JREKRE XSG LAE. Lrd, Th
LS LTREDSWEEMBEEEPAE B
DB EER Lk EIREFED A/G
LOMERT 5 A I VEHROEE LB L, R
Jasmr A/G LLORT Ll ST I R IV
ML RR L. Z o3k, mits 5 A I viEkE
BT AT IVILE » TS 3K L e T%
25E, ROTW, BiakERO 77 R 3 ViGE
VISR VR AR AR T A X D EET S
LDEHEZBND.

87. AT bO Uy bEBFLREKRE OBER. E
Fif0ses, BAER, A=, S, M
AR (BEMRERT - FNK B NESED

Sy FERMAWT, EIERE (Hik 7,000 m fHY
ORIE, 6EHE/E), HbaoS oS (G
lkgihic 1g&4), WM (2~3 A l@, 1~
2cc BX M), BIXCZhLHOMERIED
e Ht {H2 b o8 MEER L, ALEIEXRD
BE (GOEER/A0EER) & HtEE OBR
RIS Ui, ERIKOERL, 205KV
Tw5b, £ :AFBBEDZ » P 25REIC D
F, BOBODNEZIBAMIT 7. Thbb,
MR, EERER Eb=-SL MESE, RE
+#EfLa oS RSO R X MEE+ H ORI
SNTTHS., EB2 : AE3BEDF » F 2 5H
b, BOBOOREFROBRET 7. Tixb
%, *HIREE, b= RS E19E Bk
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L7l BERBZI9B -SRI LR, ®T
BREETVoOEEASHM I, BIKR
SHKERB 2T - LB O>WTTH 5. ER
KTRCIES<OfEZERL, Ht HEALSE
Bk & DEMR 2T L. ZOME, BESIV
Fba "L B XD Ht OB kot
ERIEALEEROBES RS L, FAEEICL
D Ht [HDOMARLELERKEZT Ul EE
FROBIEPHMIC X ) A Ht B2 T3
LHELBRROEED WP T 5. affitkicon
T, WEMOMEEREEEE T 5 &, ER1,
2 CEhENR0.78, 0.80 &7k o7z,

88. FRliEk® in vitro aging [C& &7 5 #EfE
A pH & RFIEFHOELICDONT. /NTLZ, A
RS R, RH%E—* (RIRBEA #% « KR
K, B, H4E0F)

EALFRMIRDOHARD A 7 = X 2% FFHA+ 5 T4
HD—2L LTy ¥OMmEw RIMEKICEL L
WENCZEe4smE L, 37C T incubate L 7=

1. B- &

89, FIRAIZANEB?F=LA 1oL A
2 OYFEORE. HENHE, =H#Ek (LEX,
B, WED ’

Ethacrynic acid (EA), furosemide (FM) 73~
A A X~ D adenylate cyclase (AC) jEHE % fH=E
T 52 LIFEEICHRE L7, EA (1074 M), FM (1073
M) &3, ADH iz & » TiEHlbEhiz ACZEL
<PHEL 7. FM (1072 M) 138k Eo AC B2
EL X wicd2b b7, PTH kX DGk
fbahrz AC ik 2% L L L& L7z, EA(107M)
3 PTH X - TiEMbIhiz AC %2k %
L7z. FM (105M) iz, LD AC FEEZFHEL
Wiz bbb F, 1-adrenaline i X - Ti%
it I EfEE L 72 EA (10°M) 3% 1-
adrenaline 1z X » Tk a i AC 2k < FH
27, GTP @ analog ‘% % Gpp(NH)p (107
M) i%, ADH (0.5 mU/ml) OREEEE AC FEHE(LAE
F#%143% -+ 5. EA (10¢M), FM (10°M) ~ 3
KZDIEMEFELIETS. chboz & »
B, EA, M3, &/LEViICX - T (LI
AC FEHEZBIAET BERAZD » TV 5. %

« PRk EE

D£ED C.P.C. It X 5B L mERAN pH,
Na*, K* JRESIMEEE & v d
Le ket U, RIMESORMIRD ¥ il 1E 1%
80~120 mOsm CILEIC X 5 %1358 D 50T, T
DAV 9 Bl incubation = X - THZE{LL
i oic. ZOROMmMEP Nat, K, pH i3%h
Z4 19.1+2.71 mEq/1, 93.5:£4.68 mEq/1, 7.58'C
o7z, 10~175E > incubation iz X &% 8%
WB DRI 2 Wk % 8 L, Nat:3l3+
2.14, K*:75.0+285, pH:735 &ixo7z. fthod
2 BOHEPTIZZE L <L 160mOsm D) k¢T3
AL, Nat:6L7+113, K*:56.4+552, pH :
120 Lin s, ZORERDPBROIL HA L 7.
RERPIIERPII—EOEE2HE B E R4 I
B UARMRGFRO> & 5EAM R E(LIES.
FEiz, FROIROPRHHETTERC & 0 BZEETINB
LY LB Lz iR S e 52 L 2RL
7.

1) Nagasawa, T.:Osaka City Med. J., 1976.

iR & (89—94)

7o, THBF) R # 13, AC system o catalytic
site D& 75 5%, GTP sensitive 7ok /LE VVER
% catalytic site i858 LTI X H12:EH% b
HETERAZ2ETEEX bk

90, bFHTNEREICHTS O EmikikEc
# & [F 3 Ouabain OhE. =AKKMH, HHE
IE, RERAK, EXEE BERE— =ZHET
AR SPRA B, H—AE - KREX, $=
AR TH*)

ek, e H=/LENIEC kT 5 short circuit
current (SCC) vk, Na* OREBiE% 2 KLl Tw
53DLEI N T & 2. L, RIBERERE
ouabain Z¥FhNd 5% & reversed. SCC (RSCC). 43
Hbh, Zhix Nat OREB)EXO R CEEHRE
HETH o7, S, bhvbhii RSCC O FBIHR
ZRETT S EMT, MM AVEBEZRVe
= UEREE AR ISR ouabain (4 x1073M) FRhnks
o#ufaR Clo, Kt IEBEZAIE, ROT—2&
L EE U7z, Ouabain bz X b #jap ClI-
EEEREEOMME R U, FERE» HRE

O
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I~ OREBER%FERIT 2 <, F72, RSCC i:sh
il Clm REOFE L 5 JixwvwT &5, RSCC ic
Cl" OREBEEEOBSIIE 28V, Mmiak K /&
BBV, ouabain iFmic X D EEBRETL, M
R K $EOR 2 E25b® 5 &, M SR
R~ DREBMR R T E X M. F72, TDRSCCiE
RIS D Nat JBEZE U THEE,
X BT IRIEMIz acetazolamide (5 x 1074 M) %1%
mt5E, zoRSCCHABBIBET L Linb,
H* (HCOy™) oBI&H»% 2 bh 5. BEXY,
ouabain % fin B @ RSCC if, Na* % X ot HY
(HCOs™) DRETMEE DMERRTH S > Lt
hix. :

81, b HTNEBRECHTIFARALEY
OIEREE. HikE— WHEE THk &
FFM, AW, ZWEST (KA B P—H
)]

AR /1€ v (ADH) ORIIARTEREHT 3
¥ % microfilament O&EA % HiWT, micro-
filament 2GSRI HEET % cytochalasin B @
b 4 = VBB R I o B B R AT L
7o. BEIESUFSIN cytochalasin B BiGlE, b+
= VBRI AGE @I I A D E DRSS
Wiz o743, ADH o/kE@:{Rere i, 10
pg/ml cytochalasin B JBIEHIRIN6045151C, 15
Bl hiz, 7= ADH Offiay messenger
TdH % cyclic AMP O7GERIERAEER D HED
fAE% 51372, Z @ cytochalasin B iz X 3 ADH
DF#E/EME time-dependent, dose-dependent
CH BRI, & BICEERR M 360 mM urea iz
LB e % H = VBENRAEEMAREE R C 5 LT
b, MBI cytochalasin B 13 F B ObLEL)
RERL. O LR M/MIEETIETS 2L
b FH5, urea IRANC X BEEMEICIX A B
FEOHEELZBIEI R v EBHTHD,
microfilament [IM/MIEFIZ L, Xbic distal
site [T\ T b & 4 = VEERLIK -zl % #5913
KROBWIBE L TwEhDEELBhE. 4FH
D 52 B ¥ 52 1% microfilament %% intercellular
channel 24 L7c/KOBBIZEET 5 & v 5 R
ZHENCXHET 330 TH 5.

92. EMPRIMEICHHTEIHAF Y HiBE b1

* v EORGEM. MR B, NI, £
F. EHREE BER F (KKREKX, #2430

B A = VB AL IRAE S R D pH 2/ Sb
B L CREHICESR L, REEA 4 vkl
EROREE B 22 L 7=, Acetazolamide 10-3~
1074 M 4 &, B EAE RS e /A S Bk 15~
05 LB, TORE, FEANL SERTERDT
AT alkali {B U723, FEEREISOSHEM Tl K
0.38 pH unit alkali 1k U7z, AL BFEAES
iz, acetazolamide VIAMIEPY D KRG KEESE %
PR3 2 FTREMASRIE X 4y %, Ethacrynic acid
1074 M 28 M 1 i+ 5 &, $#%5rh 0.06 pH
alkali {b¥ % 22 ¢ OFEEL, X5 LHLETK
0.09 pH alkali {k U7z, JEFEH 7 %HER TRES.
A 0.07 pH B (b L, % O %K 0.19 pH alkali
{t. U7z, Ouabain 104 M 4FJ(A] 1 2375 C e
Z{bd B\ ik 0.07 pH Eeitk(t Uiz, PR 3 45
L TiE 0.07 pH @ kit 0%, 8 S »» 5 0.16 pH
alkali {LL7z. KCN 10~4M %l 1 4 3E %
V3185447272512 013 pH alkali {LU7=. JEIFREA]
SOMEMTHIREBEL»DRIS T 5 25, 04
A, K 012 pH unit (b U 72 DIRTIREG L
7c. Ouabain 107 M &J&AERH % v 12 KCN
1074 M ERERIREREROSEE K, ClI- oBjig
& BT L7, BRI v Tk K 9
Cl” oifix H* O & 725 WizBE LS - T
WBZERPRINA. 2EL, RO
HY-K* 2520 & 5 Tl vwEEx b h
5.

93. #MBEAE Na FBMICd &IFTERIREEARIL T
YORE B R OEREZ (HBEKX NE)

FRBEALEVIZIZS v FEEATO Na g
Thi R TR RE B B 5 X O NaK-ATPase 754
BRI EHEAOH 52 52T TIRIRELCE
e, 7y FEMBTHRROZ &R Thh Ty
LT EBHBATYS. L LadSrolEt
BLTREETFERFT SR TRV, DR
DOHAL LT, WEZ v FiEEGRS OB T
IO KB B OBRE 55, Yk /LE Vidal
KoZwmE s A S, 0SS 2 kivic Nak-
ATPase (Na-pump) {FHE2FIE L TW5 & DfEE
HRLI. Z£ZTEEE 5z, #Na 2V
BROBETocd 25, FRIFEERTS v ¢
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DB RS ATD Na-eflux © rate consant X
0139 min™! X IEH T v FTO 0154 min iz L
TETFTLTWAZ ENRINE, oz Erb
kIR A L% v @ Na-pump FIEIERE, ¥k
EVAARED Na, K OB @R L X 27edic
B 2WNETLICE S DL BEZBID.

%4, BIEMAMESELRPREIERE & O
12, REET, OGN, Hhpik, BPET
BFEKX [ g4
U X AR - BIE LB L EE oSl S
B SIS » TEX 3mm, 5mm, 10 mm, 15
mm ¥ X% 30~35mm ORIF T 5 ~104 D =
F AL (EEE200 3 7wy, Hl1fERL<—
JVIRTBER, BOTRREM) SR UWE L TERE
B L LEORERE mA) W CTHERER &
BEER, BEESVEFER - U 3 X OB ER O& R

8. H k-

95, /\EHEESIC & & (F THEBORIROE
B ERET (FILA, LRI
CINBRISICRTE T BB NAIE, & DL,
BRI 3 B\ T BRI & NI REIR e 52 5 T
LTk WNBERCEER 2 HER BIELTY
L2 L1, TTCRHELNTDS., Lo LD
Fh S DORIRDEEET T LTI, EDX57
BER 3 LT LTV BB DOWTIEWE 2R
Thd. BEFISNV NV ER—L, VT4V A
FALWCHE LA XB2EALTCER 2 T
v, oXQXd Ry 2. 1) KRR
BEEL i 10cm OF X 2> SEELTHTT5
L, BEEERIIET 5. 2) BRET/MIRE
MEEELED L, WEEPIIET 58, BREE
T X5 T 5 EMEEMINHENhS. 3)
HRERC/NB RIS 2R 5 &, WEREEN IR
iz o TG D.  4) NSREER 2T
222 &, FIBEIIFRIRL, % OREEEERD X
5k LT %525 R FHEOMEELE
R S S, Eh, [BREE D S S EIE
B DEEEE I OMEic V<, —k
DTCHEINRPEED B,

96. [REELEBICE T 2 B R - FIREES OB

t-® K

BARTEE LOESTTER LRSS, ERARE
B, B U7 ROMERESH LIckR, WROM#
%7z, 1) Rep Na, K, [REZREE (OsM)
TEHLL, REHFRLHTHE, KERELR
BHEROAZWRETEL, Na lZREDOSVE &
T s hAEMIS 5. 2) Na, K, [RFE
He B o RSRIC HHS Uz IRIE TR O P lE 2 1
i, #0kEORMBERESEEEREz LTS
By bT5E, 1) REFEPKTREILEE
&, BESEIXEERBRCHE L EIFT TR
X, #hFh, ELAOEE%ZD - =ELAIRG
wHs. v) REOHMEI RN OR
ROEEEHAIEGRICH 5. »~) Na CTRENER
BEWE ZIEENEROBRSESEL LD
B S 558, —iic Na giit B3R E ORI
EREEIhLT .

W Mg (95—98)

. hipiE—, HREFIE, RIREHE, KEAFHE
(R, R, [GHE
BRI BT 5 REMEIERO—-BRE L
<, 4ENE in-vitro OEHERERIC X VIR
{81 X b $EREfEl~ 80~120 cmH,0 OEZIZ, X
Biz GiRE% 100~5,000 mg/dl & Zx TERE
7, BB OMIRIEZ BT X % B & Lt 3
% & & IMBEERRETT o7, TORR, &
JEEIEE 10~40ecmH,0 O¥4icii In, Try B
OB, G EBEITIEE A EBEBA BRI,
80 cmH;0 wix In, Try OEEPHH X h, G
(500 mg/dl) @ B ZHEREAIC I L7235 -& O G
BEHETT 572, AR In 2NLAEEDG
OREBIRIR I E 2 52 I s 72, G OINIME
ZE LT HEROMHNEOBINE %5 DA TR
BoEmER L. Ll 100emH0 DL ko
Sz h s Gk o—EEmn»Lbhi. In,
Try OB FEAE LR EW 201 e A LH
WE iz, S SICRERAIGIREZEHL T4 280
emH,0 DL EOETGHREBSIRHE h 5. Zhb
DT 2ix in-situ TF » MNIIRREE 21T 4 Z28E
DORkHE & R, ERE 40 emBL0 BT TR, &
B DE & ERRIC G OHERNINE X WG E RN
MEPEETCEBE X bR B, £z, ERINC
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100 cmH,0 DAL DE 2N % 7 Aic i AREE
iz % brushboder cell DEFIDE ., Pas Gefhik
DETHERD Y, In, Try X RGEEHEET
DLDODOERERERT DT LWREI .

9. NARAZ—FTFRICHITBIAEE~AIL A+
L —~EDRIECDOT. ILAEE FH O
FBEE (KIREA, )

o EEOE T bOMATED Fh & 13 R
D, NEMEMEIE O IREREEH T 518
REREITEh 2 WERIRH 5. S4H, b
PEEBRICHAWIc AR Z —DE TN THE
WERRILSFEELTEY, LirdZoHoimia
D& WA peroxidase (PO) 24 L TW5 L
EBRFIBNT WS, kb, St e LTl
M sh s SIMEREEDO SR OMBELH S
it 5 HT, PO % 3, 3'-diaminobenzidine
2T bR RE L, BFEMEIC X »
TXDREERR LR, S FIRER SR
¥iF 5 PO EHT SRR oMz, HIFE/NMEE,
IR, MiaB i+ 2IENEs XAy
RIZBHET 2RI RRD i, LYK
BERD b o e, BLEDHERE, ~ARZ~
OE TR MM PO 24K LTED, 20
IR B E O BEA AL Matk O E T H
5ZLERTLDOTHD. /T HHMN PO OEK
BIREENT, EOX S RGNS 2EY LT
WEDPZDOWTHLNZTERDP - 7225, PO
ASHENMIERSHIECAZE L THWB Y KV — AT
BRI TH SHIMBERICEET 581 T, Th
BINIREIH S W), ZOHTRESh:
DTHZEFRNESTH .

98. FTHRBRREDHFHIE 1 4 » BT O £ I8
PEVERZE. FURT4E, UMk, FHBEE (R
ok, B KR HRBEEE - BEEKR AN

9.

99. HifE CO. MEDET LHEMRHERH O H
k. BESEERRER, IR % (R B B—
45

JRER L 72 = TR O RRAEMFRE & SHBIIRIA MR
20, JERTEHE L 7c D B A TR SR TEE D
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Studies on the billding of organic anions
to hepatic surface membrane. TOBARI, C.,
YAMADA, H* and TANNO, M. (Dept. of
Radiol., Toko Univ. « Div. of Nucl. Med., Tokyo
Metro. Geriat. Hosp* « Dept. of Int, Med., Jikei,
Med. Coll**)

Hepatic surface membrane was isolated from
overnight fasting males S-D rats by the method
modified from Ray’s and Neville’s methods.
Binding study of I-131 was investigated in the
presence or absence of rat serum -protein.
Inhibition of I-131 binding by other organic
anions, such as BSP and ICG, serum protein,
cholic acid and glycocholic acid was studied.
1-131 BSP was bound to hepatic surface mem-
brane even in the presence of serum protein.
However, by increasing dose of serum protein
adding to the reaction medium, bound I-131
BSP was gradually liberated. The optimum pH
of I-131 BSP binding to the hepatjc surface
membrane was pH 6-7. Binding was decreased
by the tripsin treatment of hepatic surface
membrane. Therefore some type of protein. is
working at the binding site. I-131 BSP binding
was inhibited by BSP. Inhibition pattern of I-
131 binding by BSP and ICG was markedly
different. Cholic acid and plycocholic acid were
hardly to say to compete with I-131 BSP.
Therefore binding site of cholic acid to hepatic
surface membrane is probably differant from
that of I-131 BSP. I-131 BSP was also bond to
the isolated kidney membrane with almost
similar association constant. Futhere studies
are now in progress to clarify the hepatic

uptake mechanism of organic anions.

% (99—110)

TSR LR T 5. HIRMR DR LIRS 2 W
PR D DR Uiz, B Dl CO R
C-v&d3) o 5 ExORECEBRIE I
LUHilaCO IEE R T I8 5 & £ d /< Wik Rs
WERA LIAY, TORINET D, Z ORFE% torr
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L, C-v_hBDETH% torr £ TMEL
g —4C0; & Lin, C-v~Let —4C0, DY
CIHEEHRBBER T B . C-UULB—FETH
TR CO JERE DIE T It BRI < —4CO. 1A
CETHo7. Tinbb, PRILEZREICNT
BRI E L CO, FEDBIMKIFET HDTIFERL,
—ZRBD ACO, I X » THEINBHZ LD,
LRI HE Lz CO IR AIC X B +4C0, DfE
BLRUERICGELR. ZhbDZERD, iR
LRI D 5 —E R ORI £ hicEfboic
SHZEBHHENG. HifgCOREDET TS
F ORRETERE L BIPR OISR, HMEMRD
A2 TRAD LIAD 5. £ pH=T157%
YD AT CSF CRERMERAIZ R U Ty C bR
RIS DA COp L ~L DI F Tl T 52 &
b, TORNTO CSF REREF D51
FrADOTHD, Lich o THIRIMCO: DfliEEh
BOEIRWEDTH S LiEmIhic.

100, EHEMFFHBO CO LSk OHE. K
H&EE, HE K, BZARE (LEkX B #H—
£ETH)

Evaluation of pulmonary CO diffusing
capacity by a constant flow expiration
method. OKUMURA, H., ONO, T. and MOCHI-
ZUKI, M. (Dept of Physiol., Yamagata Univ. Sch.
of Med., Yamagata, Japan)

In order to increase accuracy of a single
breath method for the pulmonary diffusing
capacity (Drco)y Hs and CO concentrations in
expired air were measured sequentially at 5,
8, 11 and 14 seconds after washout of dead
space gas by using a gas chromatograph. The
lung gas volume was also measured after the

expiration by use of a body plethysmograph
"~ from both changes in mouth and box pressures
during a Valsalva’s manoeuvre. The lung gas
volume obtained from the H, dilution method
was about 500 ml smaller than that obtained
from. the body box, but fairly constant during
the expiration. When Drco was calculated from
the change in CO concentration in expired air,
its value largely decrased as the expiration
proceeded. When it was evaluated by using

i3

the initial Pco calculated from a H, dilution
ratio and Pco in inspired air, however, it was
fairly constant, independently on the expiration
time, This fact seemed to suggest that the
uneven distribution of Dr, in the lung can be

disregarded at least in normal subjects.

101, E5EMHEo O, {8HZ CO HHHED
WmLICRIT 258, /N R, BASE 21
BFE (LK, B, $—EHm)

Analyses of the O, input and the CO.
output during a constant flow expiration.
ONO, T., OKUMURA, H. and MOCHIZUKI, M.
(Dept. of Physiol., Yamagata Univ., Sch. of Med.,
Yamagata, Japan) .

When aleveolar air is exhaled at a constant
flow rate, the O, uptake (Vo,) and the CO,
output (Vcoz) values during a expiration can
be given by multiplying the lung gas volume
by a time derivation of O,/CO, curves. When
the lung volume is measured previously, the
Vos or Vcos values can be instantaneously
estimated during a expiration. In order to
increase the accuracy' of analyses the O,/CO,
curves were converted to digital values with
A/D converter, and Voz/Vcoz were calculated
along the expiration time. The calculation was
employed every 0.8sec. from 2sec. after the
washout of dead space to the end of expiration.
Then, the relationship between VcoZ and
alveolar Pcoz (Pacoz) was derived. In adult
human subjects the Veos valﬁe at a low Pacoz
range was always reduced exponetially, whereas
at high Pacos, it decreased linearly. A similar
relation was observed in Vo, values. The
exponentially change was considered to be
ascribed to a contamination of the dead space
gas and the uneveness in Va/Q ratio. Applying
the Fick’s principle to the relationship of Veoz
to Pacos, venous Pcoz (Pv) and pulmonary blood
flow (Q) were evaluated. The Q values ranged
from 4.58 to 7.51/min, and were a little larger
than those obtained by a C;H, method. The Pv
values ranged from 42 to 45 mmHg.

O
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102. RN ZHHEE L F-V ghigoEF.
BARED, = REA bk SER EEHE)
EHA 84, BARMMMEEE20HZIZOWT O
‘1[EMER X % closingvolume (CV) &, F-V il
WEREL, MEOHERGREHRITLAE. £OH
£, F-V OFEBEOEMEE CV/VC, HBHHD
Ny =B LR (dAN/dVC) BEZEBEBL, S5
i RV/TLC & CC/TLC BEECHE %2 T L
oo ThLDZ LD, HABEEOHEM, K
I OE T BB N ORI B IcBEGELTW 3
CEDBTEEINE, COERHED 5k ®, EE
Ao BiE, WisBERE OSBRI P-V iy
L, [EER-HAEMKRCD L SEREOL
e TEOMENECENCL 545D 5HDE
LT¥ a3 v—oa vERSRE. P-V, R-V Bk
EAEEBETH DD, ¥ V—¥a VOF
/77K o, TORKR, 1) MoLRHET
W SO EIE P-V - 7O TE %
D, ZHBIEMRICGESIFEREOREITE—IT
%%, F—® P-V TREEEGSEINT 5L
—ESE, [[A—oREsk CXR) T V 5880
F5 LTS, 2) CHBARKIFE CV i
m+s. A—oCTIXCVIRRIZEFIL, F—D
REESCIE Vic Bl B 75 E DG DHIE L, #b
e LT, BADTR SN ORESHE—TL
MENE R E TS ETEL S5, &
ToF DIRERI&ED C, R Tithld 5 2 &5
Jhns,

103, 2UBNEHAED LDHBENEICHKIFE
$RE. MUERE, TIgMER, HUFE &, EHR
RIA (dek, JEEHE, A=)

RENRET TR % 553 5 & DA PE DIHEN
THNE IMP, MBEESE Por &dITEIST
5. L»L Po, OFIX IMP OFEL D Hi35
IR BRPRT & 2R, IMP BB ORER
HEBCHAT S EEELT, 7= ~OMBMHE
ETNTDONWT Por OFLEFIE T 5 &, R
& 7% S OBA T Lizdi - T IMP %55
T5&LEPor OWAHRELLEBET DLW IRER
Zxilc, WMETHE AMOE T, B
Pop & LEHHEIS & 28R T 5 D Tidin < &0
DOFTEFDOANET I LEBEZLNL S D TH
5. —ODEF & LTIMEORDIic X B HirEsE

% 251

OB AT IHE N & 5530 B W R EE X
hb. 22 ThhbhEEH#IRN~- ALY T~
FARBAL, ThEs< DI Uik FHZE
XHDEEOFELBRFT LTS, 1 5HOME
X DG Posr 13 0.7~2.7TmmHg EH L, K&
WREV: 3 ~9mmHg T L7z, 7 IMP D[f]K:
BT » TS, BREO TR IMP ©
BHETRLTV5 EEbh 3D THRET 5.

104. BMKHOETEFERICK § 5 aceta-
zolamide DFHBIC DT, JEIFHE—F, MILSF
A& (bR, B, NE - REE)

HER35TH A Lic. R—G.O.F. THilkzE
A, MERRUZ2, EBRLIZE®F #SK (VE: L5ml/
kg, WK - WEAELL 1 : 1.6, IR 20/, DATF
N.V. Luggn) 26045017, £omAHls (Vt:
30ml, fhpgEFE C. AT H V. &HE) % 120
SHifF LI E vAE v— 22l Uiz, 1258
11EH D PR R v 45.1 429580, {lop 1 BANX
B SSIEIR A TP Uiz, 528k 24 H. V. & [RI;
iz acetazolamide 15mg/kg (BLF, a-#|&B%)
FEHELR, HV. b 57 pH & TL
PaCO, 13{& F#%, BE IIZBHALKELZT LK.
HCO;™ ¥k, H.V.[BHIA#605 LAk ic N. V. iic ke
LEBOET M. KR, 280 HCOs
I EEBIED oo, D& S BIFRERT
1086rh 8 BT 12.8:-20.880C, SR 1 ich LAE
DEMEER L. Th b ORIE, a-flick -
T, 1) CO; peabstigtnd 5205, 2) Eroo
HCO;~ #HiEBLETiz, chloride shift 2 EEXh 3
D, 3) X Bz “carbonic acidosis” DA T
B0 D < D pBURIEV., VAY V—ZFRE
B a-Fl2hn & 7cE5k 3 B, MERE IR R R 53
23.6-22.3%) (79H) OREL, 291+103.9% (6 5H)
Dbz, %X, pH, B.E. 2ME <L R
¥ acidosis DFFEDBE Z bhvic., TnBERAL
WL BATAR: D> & CPK ORI LR B A Bz,
RO HESEOMAZRERLTHWEEEL BN
5.

105. 21 hypercapnia FFOF%EH H B &
in vivo buffer slope. jH£&Zs3%f, BILES+,
EE R, EHEREY, KAHRT (TEKX, &,
BARHE » SRR, IR, BB—sRTY)
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Changes in plasma and extracellular fluid
volumes during acute hypercapnia, with
special reference to buffering capacity of
the extracellular fluids. HATA, N., AKI-
YAMA, S., TAKANO, N*, HIRATA, K.* and
HONDA, Y. (Dept. of Physiol., Chiba Univ. Sch. of
Med., Chiba and Dept. of Physiol., Kanazawa
Univ. Sch. of Med., Kanazawae*)

Volumes of extracellular fluid (ECF), parti-
cularly of interstitial fluid (ISF) are important
factors in determining chemical buffering
capacity of ECF .during-acute hypercapnia.
Effects of CO, inhalation on plasma volume
(PV,, T-1824 space) and ECF volume (Fe (CN)g*~
space). wére studied . in splenectomized and
nephrectomized dogs under Nembutal anes-
thesia. ‘ISF .volume was computed as. ECF
volume minus 093 PV, where 093 was water
conteht of plasma. 12% CO, in 30% O, was
administered for 90 min spontaneously or by
the intermittent, positive pressure breathing
(IPPB). In spontaneously bredthing-dogs the
PV was increased by 7 % at 30min in CO,
inhalation and thereafter was recovered to the
control value .obsérved during air breathing.
In IPPB-dogs the PV was increased by 10%
during CO, inhalation. The ECF volume  was
not changed by CO, inhalation in spentaneously
breathing-" and IPPB-dogs. By using these
results, the percentages of tissue contribution
to the’ ECF buffering ‘capacity were computed
to be 10% in spontaneously - breathing-dogs
and :6'% in IPPB-dogs at 90'min in CO,
inhalation. A smaller contribution of the tissues
to CO, buffering, observed in the IPPB-dogs
was .in- favor of our previous :findihgs that
buffering capacity, of the ECF in these ones
was lower than that in the spontaneously

breathing-dogs.

108, B H T OFFE @ COAMFIRIS. iR
F—, UETT (FEX E $T4H)

The CO..inhibitory responses in respira-
tion of bullfrogs. SAKAKIBARA, Y. and AKI-

%

YAMA, S. (Dept. of Physiol., Chiba Univ. of Sch.
of Med., Chiba)
We studied the inhibitory action of 5 % CO:

to bullfrog’s respiration (n=21) of which rectal

temperature was maintained 24.9+0.3 (Mean#- .

SE)°C. Pulmonary ventilatory movements (buc-
cal pressure x frequency) were firstly inhibited
severely in all the animals and called the Ist
phase of CO; inhibitory action. PaCO,. slowly
rised at a rate of 0.48--0.07 torr/min and PaO,
lowered by the rate of 4 ~20 times of PaCO,.
When PaCO, and pH were changed from each
control value by 3 torr and 0.092 respectively,
at 5.7+1.3min, pulmonary ventilation, was
progressively elevated to the significantly
higher level. In this IInd phase PaCO, rised
faster than that of the Ist phase. Lastly in the
Il rd phase, from 8.7+0.7 min after CO, load-

ing, inhibitory action were apparently rein-

forced and the ventilation was maintained or .

decreased a little. Though PaCO, was lower
than that of the environmental PCO, by about
10 torr at the onset of this phase, the rising
rate of PaCO, was depressd to 0.35:-0.07 torr/
min, Circulatory parameters synchronizingly
changed with the respiration in the above 3
phases. These responses were found to be
clearly different from the ones by the irritnat
substances (ammonia, ethanol, butanol, acetone
and acetic acid) which reflexibly induced
tachypnea or violent movements and  short

time later tachycardia and high blood pressure.

107, EFESMUMEEEARIRIC L DIPRME= 2 —
0> oisZ. BEEME KHEEK AME B, WL
THEY (RRAEKR $-4H)

77 3 VvAREE, TSR E R 2 I L e
v ERHAY, Myl O5RKEIE O MARERE
FHEESHI (4-VA, 250 Hz) L7cBOmER
H=o—r VOREERE. BIRHREOR S
FEFHIP BRI L ) B O FEHMEIE R L
7o. & OBRFERIHAR RO 54X Shi
BRCRART, e CRA Lk, LB
T S BRI 2 TR L 20, O
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HOEIHHAT L VNTH -7k IR OHRER
VB BB Rl 5 % S icoh T
U728, b ic 817 51O ER KX TH -
7o IREHEIC I T RO IR AR O SRR T
ZIHET 525, L OERHIIBREROLTh I VAT
FHg3.5msec TH - 7=, FIEkBHLE X b MEIHED
TREELE E T ORI, FIBRE AR EAE D950
% DRHCIRNT B - T2, SMARER R ORI L5k
OMFIZABT ORI ST, BRI I 2R
Rk, BEMOER S ZixEHeEle. L
L DRER 2 & ERAK IR I D SRR R ORI,
WD/ E WHIEIER] & R £ h X D EgoX
WIREER 2R A= = —r vitb 2 5. LI
ZDE S BRBOIEBAE O ERE T SEH TS
T E DR E

108. BEHIE DM RAVFIEIC & DR O FHA
RO, BEAAL, JtBEHES, ILEIFK,
BEME (BiEK, W, [REm)

REMEDO A NI PEEOWE L LTRSS = =
—RYDHRIELT, IFH=2—r el THE
HEBXET. T 05 BIREOMGIEHE AR
Ok ED X S iBbhd»EME L. v
£ VIRERD Y TR E R 2T L, —
KRS E L2 5. WERED: Kk ik T B
L7e. REMRRZ MKW train pulse TR
% &, RO OB HE R AT 5
BEPRD BD. REMROBERIIHTIEA
TIER ORI ERAFIHS 5 2 & 3D 55, €
DS ERELBESH TR LT &icind. 1
RIFIH DS 1312~600/23 & U, FIBL D g
M EAREIIZ R C K Uiz, Bl LR DSEEITEL
Hz X 0 200Hz & Uz, BRI W O R SR
BT 508, BH OIRE &R ORI O %
WA WATHY, BEIHIZIEZ T CIRPHT
SHVEREELHEI A, 2l xiE, RIEERK
THFEDE W train pulse Oflikds X O, EHEE
I CHERE DR I T IR SRR & 1 3k 03 ] HH
L, #600E] /5 diE Uiz, T QWS &I
DT 2 FHIIEE & R O R CTTEWS,
= a— R VIERTSHRIEREFM U TH -2, &
ERTIERENRC X 3REHEDREOLL LD
T T TWB DT, ROl E{RELNRT
IEEHHIC X5 BRELEZLDNS.
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109. MERALDIREIC oW T. EHEFH, +
B—iR* (RK, B, W&« 1)
WRIRERED 5 b, JREE S ABEHEERX PaCO; T
HIRTTHZ LN T E 525, BEEBKECELT
13, PaO,, A-aDO, Pa0,/PA0; \WFhiIBALK
ERIRE (FV0.) KERAIh B, Rk
Fv0, TOEZMHLCHERT ST EHTERP -
7-. Siegel 5 i¥ A-aDO./PaO, % respiratory
index (RI) &#L, FVO kEAXhALWVWELT
w5, LaLasrsd, R FVO, ki —
SEOEER S D, PaO, 100 mmHg Bl LOR4
iR Bh, ZRTRY. ERREDE 5KE
2, [Ny P ChbzEREHL, YV
BEPLE LIS S0 2ER L. ¥ /L
=

Qs _ Cc’0;—Cal,

Qt  Cc'0.—CvO,

CRWT, Hb §, Ca0,—CV0; &4, Th?%
no FVO; iz 0 T, EEO Qs/Qt 2523
Ca0; %, X5z Pa0; #kD5HDTHD. &
Bic, ZD)ES T A% WT, S6EFIITON
<, FV0, 100% Dk Pa0,, Hb BxkicE -
7o FV0; it k13 % PaO; 25MH L, EHIfE L K
LT, y=098x+1.41, r=0.969 & @ C X \ViH
Biniz bz, Lk T, TO/ %S5 AR
WEHE TS iz, ZE@ FV0, ZMiMicko x,
»oR 5% FV0, TOf% —#ic L 2T, &
DTHEHEbDEEZLBNS.

10, AEEEMREO R C LD CO- TR
BEIRICOLNT, EAERE,  RIHEE BEER
BE* (K, MERBAETEEL V4 — - £EET
K, HKE)

An assessment of measurement method
in ventilatory response to CO,. MIYAMURA,
M., MATSUI, H. and FUJIZUKA, N.* (Rescarch
Center of Health, Physical Fitness and Sports,
Nagoya University, Nagoya « Department of Phy-
sical Education, Nagoya Institute of Technology,
Nagoya*)

The present experiments were undertaken to
obtain further information concerning the
measurement method of ventilatory response

to CO, during both rest and exercise. The



254 &

relationship between alveolar Pco; and ventila-
tion was determined 3 times once every 30
minutes by the rebreathing technique in 9
healthy male students. In addition, the repro-
ducibility of the VEg-Paco line fér the same
subjects was examined using a duplicate
determination’ which was conducted on a
separate day, usually one week later, There
was good correlation found between the slopes
of the VE‘PACOZ obtained in the first week and

the second - week. However, for 5 out of 9

10. &

11, DiEREDAREENR FIERRRVE-A. 210
—, &FiIAEL A B OREX E, 43H)
SEFERO VAT AREEREE L, RO
B THLLREREESRTEEXT, ZOERF
DEfELWHEZ AN 7o F = AL
B, LEELISLELNLTH Ringer i CHEM
L, DH%%06Hz & L, LitE% 1 ~10cmH:0
DHIFATREZE LT, FREZEE? S LEWIT
EREE R & SoLmEROELEEIERHEL
7o. COWEERPD, LB, LEIRIEELOH
CaviErsigvRa, HEa2VE 77X v2b, 14
BRE e 2 Th Lok, Thic ki, LB
Da, bERILBERTLILTEY, 23 v. O
ED a, b, g RELOENSLFEARTHD, pi
KEV». &K, LE LE aSbecthfh
Ach (0.5x1077 g/ml), Ad (107 g/ml) Z{Ef X ¥
2. TOEBEILLBETIIXL, LE, 0Tk
EWHTH -7z, Ringer WRFTHERLAHEX
D, Ad [ EEZEMEE, Ach 3D S &
oo BOLOBERLDEDOBETRELTIVWER
bhd. LEDEKE, EEEz—ELL, TiRE
ZLREVWIC LR EXRREE, alZBSL, bk
AL, Liedso T e L.

112, BIRILGEOWEL-EFNIC & B &
B, W OBE FHHoTi BNX B H—
AR )

BRI 5 TR SR N B ML O FFHT
b, IR R B M DT RIS R & PR
FTEROREETHS. bivbhidL ke ms

E2

subjects in each determination the slope of the
Vi-Pacos line was higher for the first measure-
ment than for the second and third measure-
ments on the same day. It was also found that
when the same experiment was repeated using
these' 5 subjects during one-hour intervals,
the slope of the Vi-Paco line for the firts and
second measurements was about the same.
These results suggest that the measurement
of Vg-Pacoz line should be determined after

the subject is .allowed at least one hour rest.

T’ (111—128)

EF AR FCIARAREERC LD, REERN
DOWIIIFER VA 7 ABD Eick b &, BET
D AR P CHE D IE LTI « Ik 3 H Lasss
Ch, COWPHIEIC L - THEASREL TS
TEEMLPIC L. AR T, mETTLE
L CTB% % OMNFREE & T, &L/
L% (Re=UD/», U: Wil FigE, D: &1,
v EREIEAGRED 55 500 B 5 5,000 D E H
oW, Y & I L ORI & AL oV
COASY W R ST o e PRI B
T 4 L ATEE R L. £OMR, MkE
Lg% (fHz) & Re Lz v =7 mBIthic &
D, fiEESEDEAVWEA bR~ (Sip=
D/0) 12, Si=39Th 53z Ldbiroie. Ei
HROA~7 PABTORR, WOFREIX/2Z0
=31~41 THELTEY, X/2Zo=41 DEVIT
confine X h, 2 L L BWELWBREL TWH T
LASHE BT o T (X Sk kEE D & OFEEE,
Zo : Y DRAEIR). L ROz T ic; PSD &
FOLMEHEORECOVWTERE S K -
7.

113, BEBhRY Y ¥ /<EEICx S B HlEE. K
Bk, B OBE, WORE (BHX B ®
—£H - B TEH, BAY) A

E, B FOTFEY vAELY Y OIBHIEY v
SEHREEESEEL, T OGBS AEIR
BBOY vARROEFRERLTHH T EPHEX
hic. bhbhil, cov VBRIEY Vg0
BRI Z VT, BEBIAY Y VSRR g

&

@

o
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BEEHETF & LT, Vv SEBEOHAN L M
e & R OMER:, x5O ATWTEEDE R
T3 ) VAERHOMSHEERHRETL, WA TT5
LB ORBNE 5 1 & BHEEAVWTREL
oo TORER, TRROBEN LA, 1) #HY
BEM-NE, &5 NE-REMBTFIRER
bz bhiciif L R ErL, BENER
EOIFR-NIE, WE- BRI RIT ST
LARE—Y v IR 2R L k. 2) &
lymphangion iz3\ T, HIMED pacemaker (X
HRETHICH D, NFEOEREE L TE4L4~5
mm/sec ‘Td »7z. T D pacemaker {ZFEICHE
OEALEE (dp/dt) iw X vl h Tk Y, &&
WTZ @ dp/dt OZ(LE D2 STORY voSiltLe
DHDOTHBLEPhS. 4) Y VSECFET
BROMEIRET 191+22cmH,0 TH - 7.
5) U VoSRARRIE X8 5 A EAEEREIIR D
BRIz LS RIERE 1 & 7% %+ ACh<Dopa-
mine<Histamine< NOR<PGF2, <5 HT. 6) &
5 L Tk & v 5 #RE % 5.2 D8RR
LT, a) BELEBFEA, b) vasa vasorum
DFIE, ¢ HRAEDERKLI PV Y TORF
ERBT N5,

M4, 7 2 /BREIC LI EBROTE. Al
W5, EREERRE, MARE LEX, &,
AEBE « NEPE o [HIR TS

g, I oMt 5z L, Bamo®k
FETH B, FORFIT OV TIE, MRS
Zu. bhubhil, BIRShREERB LT
R EDOIERRCHT HEENER 2 2B L
ZHMELT, REMXZHW, 73 78 (AA)
B (NFL-S&—v, 12%, pH 6.4, FRFHET4)
DO « FIRPIEADEED L H H & (Co), %k
(HR), Bhe« P9« ¥IRES X O, T8 (Ua)» PR
WE (Ur) X g (Us) » BEEBIRITE (Uc) @
25{t% % 7. 3 %% 50 ml/min (50 mg AA/kg/
min) BREDRNEETIE, EA 6474 T, HR-
7.5, Co70, Us 25, Up 90, Up12, Uc38% Th »
2. ZODBA, FEO saline CHHEORE L
A5B&Hbhle. 12%# 4 ml/min (50 mg AA/kg/
min) O ¥E T, 54T, HR-4, Co50, Us
25, Upb5% ThH -7, ks, ZOPHREHL, B
ERTE R R B0R, B-, r-receptor block D\
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FThizdBEOrRERRAD DR, -T2, $HBE
D2V, IBRIEEINR « %213 DFFEIIR -
FANRIELIL, ThTh—24, —46, —18% D%k
R, BB, 73 7BE5 TR 5 LEBRLER
OXNEVE, I M2 NS 8 5 0RO
HEOBRA LN, LMAEEZDO D 0 B, 15
Tt 52 &%, 73 BRBEOREDE

MERRERE A5,

115. Blood-Aqueous Barrier (BAB) © 7 Jl
7 3 VRO SR LARE
(#Bk, E, H—4H)

131]_RISA D#iE & ¥Fe-globulin ¢ posterior-
anterior chamber perfusion (P-A i) & OB
i & D EBFHP L EBmRS & OF PS &3k
», PS #RiEE LT BAB OFEEMETHE T ik
BERBS T 2 2Bk iz, (KE25~3kgD
Wy EEy v 1g/kg OEIEANIE 4 TR B
L, WEMEEERECEEL, ~%U ¥ 1,000u
#53v10mg ZEIELATREZ Lk, Y
ava—5 ¢ V7 U2 HIRE L aTiRE I
FIAL, %Fe-gl & e BHRIRIEKE P-A MER
L, IREX D R2RXWARIEEZINX 253 SHTIRE
X DR e, PISA 50 xCi % 5% LA0SDI k-
AL TH D 5 SR THEA « ERKRED 2R
W U7z, ERumES V, £0 %Fe jRE% Cf,
BRMm o RISA EEZ Ci, Fk -« ERRKRES
Mo SFe %X 0t B eprd Cf, Cf 23t
Bulk-flow (V) 3%t (PS) i3 V=v(Cf—Cf)/
cf, PS=v.Ci.CE/Cf(Ci—Cl) LU Tsk» bR
5. WIREER T PS 128045t bz » TIZIE—
ETH o7, FIEEREE 6 cm? Bk (120°C,
4min) #Nz % & PSIEINCEMLE. LAL
b B COMEHARMR B 2RI L T { & PS
VEHEIN U T o T, SHERACE R A BIRT L, R
RyE 2 Hl% (10 V, 0.5ms, 10 Hz) 525 & PS 384
ML, ZhboERERIE BAB OFEMHTTE
CHRERESEST 52 EBR LTV S,

116, FF#iZRigic & ST E DR O E1L.
R, EARE FES RRE#EL B
FARR#TR)

4 TEHDME A %X % pentobarbital sodium KRR
TR X 3 Fofffng, nRgEo%
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{L2HEE L. BEITERERREDFE double
injecion-single sampling i X WflE L. T
DFA, MRV FIBARERT & miRRE& 0% T
ERIND. ORI T D RARG
L LCRBIRE 2.5 v 7O Fic FRInEER Iz = v
+hr LD 0.88, BRI 048 7x o 7. PR
REBIRROMBEDIIT 2V v — LB JE 2
Z VT ORI DM E A EE L v
DIZNLDOEHET T+ _NTOXARMETLMR &
FEkE b M ciiEz2ZdCndE Fx bh
L BRRE 7 7 v 7T CORERCIE, PR,
BRE DRI 2V P r—AREEITEEAEF—
T & 57z, HLERMEPFHE DMK E FR
ERIFTWD ETHE, WEOARRMEIMERES
BELWIETTH 5. L UEEDOMIRSE 0.83,
BRR 061 TH » 7z TORIBFKRIZVIT
OMFEFNE L~ IO R MEWIRA T 5 FFBIIR ML
MERBI AT 722, ThPMIRIALE L - TD
HHEREIN 5 X ST BEZIBHTE
3. T i .

N1 BE 2 Y8223 DEREDERM &
IITERRE. FE ZNR (FbK B P
: Permeability of arterial walls- to lipopro-
teins in relation to hemodynamics. OKa, S.
(Dept.- of Physiol., Kyorin Univ. Sch. of Med.,
Mitaka, Tokyo) ‘ o
A new physical theory has been developed
‘to explain the frequency dependence of ‘the
permeability of -arterial walls to cholesterol
and proteins.- Since, the growth of athero-
sclerotic  plaques -commonly occurs at certain
favored sites in -the vascular tree, 1t is gene-
rally accepted that the permeability depends
upon various hemodynamic factors. It is experi-
mentally confirmed that the permeability is a
linear function of the square of the wall shear
stress. From the standpoint of polymer physics
and the theory of rate processes, it is concluded
that the energy of activation forA diffusion
through connective tissues is always decreased
by any mechanical disturbance, that is; the
permeability is -increased by the.wall. shear

stress, It .was shown by Bergel et al. that the

i

pulsed vessel accumulated about twice as much
cholesterol in fresh arteries from dogs. We
have taken the viscoelasticity of arterial walls
into account to show that the frequency
dependence of the diffusion coefficient in the
connective tissues is given by

D=Dy[1 +K () 0%,

K(o)=a []'(a))—%-%]"(w)]m~-~~--~>~~~~-~~(1)

where w/2x is the frequency, 7o is the amplitude
of the wall shear stress, J/(w) is the dynamic
compliance, J”(w) is the loss compliance, and a
is a constant. For the Voigt model, eq. (1) is

reduced to

14+E w2

2
W] ......... @)

where 1 is the relaxation time, and K is acon-

D=D0[ 1 +Krg?

stant, It- is shown that the permeability

becomes a maximum when @l =0.55.

118. 94 £148 55 © contraction hypere-
mia ¥k Het OEEHC S 2 3ENOFEICS
WT. 1'E B RS, RIBRE (FK,
[R, k)

v EREHEARTER EEETR (v vE Y
g/kg M) OFHETHY, LEWHRRBICL S
I EETE B T D 1T 5 iz Het 2 plasma protein
OWKT 5T L& T TIEE Lz, ZhizonT
/¥ capillary @ fluid filtration i X % hemo-
concentration 3L TWwW 5 d DEEZTE
2. LT AT, 4[E O norepinephrine (NE) Byt
BT flow DA ichnx T Het O 255
Bz, FRCHEIE L7z protein TIXEE)IME
EAEBDBRN L o 7z, NE 12 ATl artery-
arteriole DFEFHAIGHSED T EBHS h T
B0, B Tk Het ORADNR2 ~3 5 THEIFL
7z, ZDZEH b, NE X 3ERE O Het g4
1% fluid filtration X % plasma layer Q&R
IHT BB AT A EFELOND. L)
> T, BHINKEEBOBETH Het Bk Dk
ZDANPIOEMRIC L BHRPEERLTVD D
DEFRENG. NE OEFEEAT Tk flow 1%
control X b dIRAL TEFKEEED. 22T
FIEIER 21T /s b/ 5 &, MK pattern X
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control B> Zh & & FMUHAZ R T 45, NE
iwX % resting flow DWAFIETE — 713K L
Hbhiz, L L7ass Het oiEmiRE CRET
25z L»b, NE O XNMmExhd 2 e
DOFI & 5% X B MEIE DRI HED B
BT EREZBRS., ZhIROWTRSHBIBKI
CHRE LTV,

19, PREEEIC & & IE S HEeEF OiasT.

NRO, RR B % Y IE, K5
AR, R o, AT fEERM, AH
%, ml ke, BAIENRS (TEX E
W=PRE . T, BFIE*-FBHKA B OB
FH) .
PRikdEEE (PWV) w8 & g TERNETF
%, WRB X OEER TR L. 1) BEIK;
# 4 IE ¥ I JE7¥83%1, ergometer F7H204,
pacing 6 %, SHEHNRARYE, ABEBINRIRIE L%
R RGN L, PWYV Z/E, OHEBOBGRE
AT, FEEWMER, ergometer AT
pacing iz oWTD PWV & Lk OFERE,
FhFh r=0512, 045 051~096 ThH b, IE
HWIERE, pacing T, MAEEOMBIX DT
otz 1) BhipEEE ; in vivo, HEREA X 1208%
v, PWV LIfE, OIoBIR%Z 5« g
L7z, MEZ—FicdhE, PWV o
LEdticiii L, Oi¥r—siehug, mED
WL LItk Uiz, ¥, FEEO7—Y =f@iF
Th, FWEEKOML &L AEEEIT A L.
In vitro Tf]—4 % OXEIIRED D H LEARIZOW
THEEMER S X OB R 2 e Lie., §TE
13 strain OB UTHRL, HHEITFFEEOHEL
THAL, MEREMEOREBKFTRZR L.
DIk, PWV i EQEEZF T, e
HEE XN, FOREE LTOLHEINEREOBHN
HHEEL LI L T EBHTON5.

120, SHFREHIAREIR (Mc) 1> Y
v (n) >3 v o-4 REHE, KARTRR, /D
NIES (KR4l £5H) .

Cutansous microcirculation and insulin
shock in the rabbit. 4 Comparison between
changes in microcirculatory behavior and
peripheral circulating blood cell conuts

2 257

under fasted normal and autonomic block-
ade conditions. ASANO, M., OHKUBO, C. and
OGAWA, S. (Dept. of Physiol. Hygiene, the Inst,
of Public Health, Tokyo)

Insulin (2.01U/kg, iv) caused the micro-
circulatory low flow state that was characterized
by a persistent vasoconstriction and a reduced
irrigation of erythrocytes accompanying en-
hanced adhesiveness of leukocytes, and also
decreased counts of peripheral circulating
erythrocytes and lymphocytes (90 and 43% of
initial value, respectively ; average for six
animals), in connection with insulin-induced
hypoglycemia (33% ; 35mg/dl as absolute value)
with a convulsion rate of 1/6. Under alpha-
adrenergic-blockade with phenoxybenzamine
the insulin-induced low flow state became
slightly less pronounced, while under beta-
blockade with propranolol or cholinergic-
blockade with atropine it was appreciably
intensified. Under ganglionic-blockade with
hexamethonium the low flow state altered its
nature into a low erythrocyte flow state with
a sustained vasodilatation accompanying highly
enhanced adhesiveness of leukocytes. Changes
(% of initial value) in counts of erythrocytes
and lymphocytes, hypoglycemia, and convulsion
rate observed parallelly with the microcircula-
tory changes were as follows, respectively :
alpha-blockade, 97, 89, 49 (67mg/dl), 0/6 ;
beta-blockade, 101, 93, 20 (28mg/dl), 6/6 ;
cholinergic-blockade, 102, 69, 26 (33 mg/dl),
2/6 ; ganglionic-blockade, 106, 141, 33 (30 mg/
dl), 6/6. Accordingly, although no definite
trend of the peripheral circulating blood cell
counts pertinent to the cutaneous microcircula-
tory changes, the insulin-induced convulsions
appear not only to be caused by reduction of
blood glucose supply but also to be affected by
the reduced irrigation of erythrocytes, i.e.
hypoxia, possibly occurring in the cerebral

microvascular areas.

121, {FIRMRB OEGAEZIC & DRERENAE
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Continuous: monitoring of circulating
blood volume. MORIMOTO, T., WATARI, H.
and TANAKA, Y.* (Dept. of Physiol. and Dept. of
Anesthesiol., Kyoto Pref. Univ. of Med.)

A method was reported to estimate blood
volume’ continuously. The method . enabled to
determine the volume every 30sec. Accord-
ingly, it became possible to follow transient
changes in blood volume which was unable to
detect 'with the conventional multiple sampl-
ing method. When the continuous measurement
of hematocrit reported by the authors was used
simultaneously, plasma volume and erythrocyte
volume were also able to determin continuously.
The continuous estimation of blood volume
consists of a single ‘injection of 5'Cr-labeled
red blood cells, and the detection of the
radioactivity - in the blood. The continuous
monitoring of the radioactivity was performed
by an extracorporal shunt which was connected
to catheters placed in the femoral artery and
vein, and the method was evaluated with
infusion experiments with dogs., Ringer’s
solution was infused at three rates : 125, 80;
and 40 m1/10 min. The degree of expansion, of
plasma volume differed considerably according
to the rate. When the percentage retention of
infused solution .in plasma was calculated, the
time course showed striking coincidence bet-
ween different rate of infusions.”A simulation
study based on this value gave G(s), which
can predict changes in blood volume from .a
known input function of infusion. This study
gave,’ also, . a mean filtration coefficient of
capillary- bed of. whole body, which showed
0.0288 ml/min~100 gm-mmHg. This value
showed very good agreement with the filtra-
tion coefficients which have been reported for

various capillary beds.

122, BX{EIRO#IRIEERA IC B 3 2 RERAYHA
%8, RIRIEGL, MRIT, EE 0 GIEER
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FHE T & BRIk X CINIEROBERK, IR
EARIER IS JIETHE, RO & ks
T OSKRRY L OBRICOWTIHE Lis. ERITT
NTEBERYE 2 v, OEREARER
MF-26BVERGIMAEH % v CllE Le. Baeiaes

A% 100Hz TR+ 5 &, ¥EFEIC theta rhythm

pattern 23 IHT % 3 4 & - desynchronization
pattern RHBITHHEDH 5 T EBH ST
55, JEENEL LA 3% 5 L4 desynchro-
nization pattern itZ{kL 7. £ U THREZIIRT
B Ui &% theta rhythm pattern M3
iZidigA>, desynchronization pattern HIRRRIC
VRN U 7o, BRI T S < DS, FlB
HETRERILIRA T 503, -SBHER AR BT 2 O
I miciET 5. Atropine %53+ % &,
Z DIAIEER DHEINER L5 BU T e 4> L7z, Cho-
line acetyltransferase % &R ICEA T\ BRI
BOWEEZ & - Th, Z OHIRITAES RS L
7o. Fio, BIM#E%E 100Hz TR 5 & IHIER
WIS U7e. UZedt o T, BIRMER0T X 5 B
FhEhmt cholinergic truct I3k % H DTH
5rEZBhA. FEhkio 3Hz, 100 Hz Higz
13750 7203, FRSAEIIR, ABBEIIRIG I Mt &3 %
A3 R K

- 123, FEROBXETN. MH 15 ED
3, WIRESS I R, W % REE
(AR B OAMEETK B BHETF .
TR, HEEPF) .
~ Mathematical models for circulatory
system. OKAI, O.,, WATANABE, A%, SAITO,
M.*¥, HORI, M.*#¥ TAKEMIYA, T. and'NAGA-
SHIMA, Ch. (Dept. of Physiol., Kyorin Univ. Sch.
of Med « Inst. of Med. Elec., Fuc. of Med., Unib.
of Tokyo* « Inst. for Clin. Med., Univ. of Tsuku-
Dar)

Mathematically, cardiac output (F) can; be
expanded by such hemo_dynamic parameters: as
hgart rate (H), blood' pressure (P) and, venous
pressuré (V). The equations obtained provide
us a clue to solve the regulative problems of
the circulatory system. Based on this theory,
an apalysis of the control mechanism among

©
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the hemodynamic parameters was performed
using mathematical models as follows: A
vaiable determining cardiac output is intro-
duced here in the form : Y =k;X;+k:Xz+ksXs
+k,X,;—(1) where a set of the variables (Xi.
X3, X3, X,) represents (1, H, P, V), (H%, H, P,
V), (H, P2, P, V) or (H, P, V2, V). Then the
equations for cardiac output are:F=Y—(2),
F=eY—(z), F=1/(1 +eY)—(4). These equations
are established by the least square method
from the data of dogs under conditions induced
by infusion with noradrenaline, isoproterenol,
acetylcholine. . The equations obtained were
evaluated by the correlation coefficierit between
cardiac output values calculated and observed.
According to the types of changes in cardiac
output, caused by increasing variables such as
H, P and V, the equations are classified into
four proups : 1) 9F/oH> 0, oF/oP> 0, oF/oV
>0, 2) aF/oH> 0, aF/oP> 0, 0F/av<0, 3)
oF/oH> 0, oF/oP< 0, aF/aV>0, 4) oF/oH>
0, oF/oP<0, oF/oV< 0. The mean correla-
tion coefficient ; 0.918+0.061 existed for the
equations of group 1, 0.950:-0.019 of group 2
while there were no equations for group 3 and
4 in a large number of dogs, suggesting that
cardiac output may increase with increasing
heart rate, increasing blood pressure, and
increasing or decreasing venous pressure, and
that few mechanisms may. exist which "are
represented by these equations for group 3
and 4.

124, MEREEEOMKMT & A ML E. =)l
BRSO OFE BAK E S04

M AR BRI ML 37 & I E & VAR AR 7R B
Rickh 5. MECHBREERNCD K> %HE,
FPWHEEC E T S W T AR EE CIUER
Bzt L, MUEIREIR: O ME & 2 EMCEE L
FhER SRV, ThitkE-TTF 7 7 ¥~}
WARERIC XD, v ¥ OEEHHINR ORI
%, FOEELERE DM Uiz, KINENRER & £
BEONEENROFSERBCEREPI BB T
B e, WEATERE, ROmET<Th
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SER R T bhs, B, & iERPIRD
B BHIERE C OTHE MR DR D RDOF AL T
W5, EEEAOMmMTEIIERN X b FRTO S HEIIR
& o TR Eh 5 LERORMBHOZE LIC &
S TAEEEXNS. COMEZERIICID
D FDITRD L 5 ke L. NEN 81
@ Crst T LU C » % EE 148£15pm O
microsphere DS Y MTIREMEE = v br—
MR IEA L, FRAR O BN, R DHH
LIRS ORI T OMIKD SR OEIE & FHifl L
72. COMBEA~OMFTHAILIE =2 v+ e —/LIREE
<011, MmEREETIX 0.26TdH -7z, TRy
BLACENMR BT EYEObE %2 5L, &
DEFXBITRELLDbDLEZEZ LIS, Th
VEE CEEER IR Lie s B, B & SIS OO B
WRA DA AR DBEERTBL DIRE D2 D &5
{3hDLEXBND.

125, MFFSIEHEEIC T B 0EME, REM
ERIER & ERNEEOER. N F B
W BIK, B, )

EXERR MG B AR B T O MUT R 1% & B 5
L, Chicsd 218Mms X CiiEshiR s ko,
v ¥ ORI Z HE LT, RILEZIERN? LY
FEMREZ LS B b EWEE TRERICE D,
HEARED S Hede X 7z, B IERMAET 2 v
FAFRBIR (DR 3 X CRIBHEBRO T
RN 363 B EERBIIR MR ZME L, &
FD 0.3 X O0.6% Y+ 2 MKz, i
JX[@ & @ Dextran % #id: L T hypovolemia 7z
1% hyperplasmia K82z L., FABRI T
TS HGIMRE D EE L. MHEERERS
X ORI 1 110~120 mmHg DT O RMEIZ
BT, EIECiE100mmHg DITF BV T
L, fMhd 120 mmHg Pl EOEMET I TH
St EHATIIR MR DHEEOHAL Y
10~20 mmHg FEYR W AMTIZ W TR T
L, WA Uthodrz. 5 L@ EH i & 08
IR R AR O ES W TR D
zEBFEE N, UL LIEREO_ L FRlic—K
L BiER 7 L & OBAIEE B L OB E
WCREECRD bhis. %E BEMEEIRC
X DIRILED L Fic e - 7o B ik E O N
BEREH L, B X OEEGMLEES D LIED
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126, JERFRENMNOMERFHIEES 3D H8E
B —EAH. CKIRREF (BBA B, H—4%
e KRB TR, BRALIEY)

Discharge patterns of sympathetic nerve
in response to baroceptor reflexes in awake
cats. NINOMIYA, I. and YONEZAWA, Y.* (Dept.
of Physiol., Sch. of Med., Hiroskima Univ., Hiro-
shima, Japan and Dept. of Elect. Engincering,
Hiroshima Inst. Tech., Hiroshima, Japan*)

A miniature (3 x 3x 2cm) lightweight (27
gr) low power (6 mW) telemetry device capable
of recording and transmitting multichannels of
data was constructed to measure simultaneously
neural signals and cardiac variables in chronic
cats. Using this device coupled with implantable
electrodes renal nerve activity (RNA) and ECG
was measured under spontaneous oral uptake
of fluids (water & milk) and under intravenous
infusion of 0.9% NaCl solution. During volume
load (10~15ml) of isotonic saline RNA decreased
gradually to a level (66% of the control value)
within 40 seconds while mean aortic pressure
(MAP) and heart rate was reduced by 5%. In
contrast, at the onset of milk or water drink-
ing, RNA, MAP and heart rate decreased
almost simultaneously with an undershoot
response, and reached to a minimum level
within. 15 seconds. Rapid reduction in RNA
during oral volume load observed in awake
cats may be caused directly from the higher
central nervous system, but not by inputs from
baroceptors. Grouped RNA synchronous with
cardiac cycle was detected before and during
volume loads, eventhough mean RNA decreased
significantly. Baroceptor reflex time changed
with an inverse relation to heart rate in
awake cats while it was almost constant under
anesthesia, It is suggested that the magnitude
and timing of baroceptor reflexes on RNA was
modified in awake cats associates with behaviors

(e. g., ‘water or milk drinking).
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121, BHRDEDL D R HERBMEDEE).
JNUERE HOFE &, g, EHAEEA (db
X, ISEH, 43

BERMME OFB 2 BRSEOHES bIRS -
», BB ONSVWEREBREH IR L.
ZOB/HER 46°C iR Ui R RIE ok i &
%, TRRCLESHOI 725 T, BESED
ZibE 5 NOBEMRETHE L 7. TORER, %
P Afr 2 {IEARE Tk £ £ Pop 13, 219
mmHg, 16.1 mmHg &R OHBRE L, Tk
BT CEYRERMABIREE LR SE 5 LER
SEOLRERHZ B, 14lE LTz TS ©
X, A 7E0mmHg D& % 8.2+34mmHg CT#
7EZ 50 mmHg NEH B E Poy 133 ~4 a3
LT182+£50mmHg &7 ¥, X5icb045 100
mmHg 275 ®» 72 & ¥ 261+34mmHg THo-
oo HUEZ OmmHg Kl T5L 4%, 3~4
S TIHECE L. »7/E% 180mmHg Tk
IS 3 20 C Pop 1k OmmHg L 50DT, A&
BRESRIFCEEL TWE Z LA THS. L
7ot o THEEOMERE, ¥IREO LR X D ELE
M~ OB R IR RSB I N LT Eh 5.
ZORRE% krogh O¥yvEF—TExBL, H
R DEMILE 2R T 5 7 CRERR S ED
ERERWFTEY, chBOBRIEOLFITE
HIE IR OERE, T 70b b L Tu i BmE
OB A —# AZTHUCH N BAUOE IR B ] O 18
K—Po, DEFEWIEFBHEESIND.,

128. AIMAE: (24) OHBERFORS-BR
BEIOEEME. T (Fifk, EHREX)

= A OWFEBAMN I MLE BRI X - TR BV
RHCHIY ¥ B IR DR WP RER) 2 R IR AR T
HTEMBTELY, Eizihd b LR bIT R
Y X AHRELIE DDV i BRI &5 S THRE
OHFBERBH LN B LT TiciEL
oo SENVZC OEREZRT S0, 1) £
2 — 2, Np 100%8ufiik o MEHETER, 2) &
pH (4.0~6.0, FLEEic X %) AT X %hHek
FEEROIERZ L 57, MAEEREE 0,100
% e Fa—2300mg%E » 5, N;100% « 4%
J 3 — AW D ez 1 R DA 2 Mk L
7o ds, BERWTHEE R I D R R A DA &
MEIR {21k & A5HE B 7020 - 7o, & pH IR OIEREZRT
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B 1 M#gE D FRLE LRI b o k.
U EoiERex, 1) s oy,
02 7/ Na—REDRBICESHDTIREY, 2)
IR O pH it 5 LT, HY LHBIC X
550THhnsS, 3) =4 OHIRNIFE(LE
FRERIRBIC TR RERNCH B KA S
CZLZmET 5, R Y X 4O R HE~D
(i) EHR L 0L OHBUETHEE WS T LI,

WHTIE, WMEENCRT SHmOERE, Ko
BB SR~ ORI ORFEPLEL WS T
LTHBEVD. U RAGEEEZ SR AN
A= 2 —r v F 7 AP S OEERED
B (el ziE 7)) ov) Ok (BIRD & HEAD
BE) T3, BEECR T S IMABE I OB BN
MODTH T, FHRIIHEZE S ETUA
BROTHDEVH.

1. 3 - 4B - 3T (129—158)

129, {KBHHFICHITEBERIL E Y OIRE
FBRITCE, skIghE, HWREE* (&RX K
B —s B« AT, LRI

SD RO S v + kX Ot Androgenized 5
v PRV, ZhOMOEY, KBk X ORI
MRETv, —10C O BB T i 12: 00~
24 : 00 & TOI2RH F 72vx 25°C 175 % ¥ THRE
L, TOHDEBIROZET% 1B L. Testoste-
rone propionate (T.P.) 5mg % 8 : 00izi% 5.1,
T.P. oM C S ST EELRT L k. E
WEE EARET 5 LREPKRIZL0~2.0C
KL, MIBEBCTEO VAR 7. T.P.
FETREL, BET 3 LAELEELDZR
Sl o, BEBWTRE, BREBCKEITE
TL, To#%EHET2, T.P#&55 v T,
C OHIBDIETHRD Bhvigh o fe. 75, BIE
WitRE I X ORI R8T, SRR
% & 2 R4 25 Cic E CHEIBIEBMET L.
T.P. #5631 v HER Btk oREER T
B bh, HEHRBOH CARALRIGIEEZR L
Fo. E Ik TP 50 pg %35 L8 W
KRBT FESIRE T 5 L IRIRIIET L, 8~10
BT 25°C % T » 7o, BIBHREI T,
EIBIE25C £ TERTT 5 O i 2B HRT#HE A
L7chs, RIS & IR T U, ARkt 4 ~ 60
HITe&plE BT L. ThBDRE » 5 T.P.
PRI BSIEFICE TWBIRIBTIE, TEEOHE
BTy Tv 5 b 0 LS he.

130. ZHEORHRAHICE LIZTREROR
B & W dEM= BPEE E E
ENFAN (REEX, $H—42H8)

Effect of ambient temperature on meta-

bolic rate of women. MAYUZUMI, M., TSUJI-
TA, J., TANAKA, N., HORI, S. and YOSHIMURA,
H. (Dept. of Physiol., Hyogo Coll. of Med.,
Nishinomiya, Japan)

In an attempt to study the effect of ambient
temperature on metabolic rate of women, meta-
bolic rate and physiological reactions of women
at rest were measured in 25, 27, 30, 33, 36°C
with 60% R.H. and wind velocity of about 17
cm/sec in summer. Ten young female Japanese
during the follicular phase, clad in swimming
suit, lay on the bed for 2 hr in a climatic cham-
ber. Metabolic rate and physiological reactions
were measured during Isat one hr. The lowest
metabolic rate was observed at 30°C. In 30°C,
the variations in skin temperatures were small
and slight sweating was observed. At tem-
peratures above 33°C, rises in body temperatures
and profuse sweating were observed. At tem-
peratures below 27°C, fall in skin temperatures
in the extremity accompanied by remarkable
variations in skin temperature were observed,
while changes in rectal temperature were
small. Decrease in tissue insulation was
observed with the increase in ambient tem-
perature. Increased metabolism in hot environ-
ment might be induced partly by an increased
metabolism due to higher body temperature
and partly by increase metabolism for heat
dissipation as indicated increased ventilatory

volume and profuse sweating.
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Bl R E SIS S » + (CAHF) gt g
S G (CAST) el U CH BT & VWi
ERE (£8HEH, —5C, 4RBOEREHREC
X BRI FRECHE) 2Rl ENREE
ORI (FFA), & b vik (B-v Frd
* UERER) VLY, HBESEHTRE KO L&
Z7L, T CAST, CAHF TH$ LRI,
otz Flofip s a—x Lk, CAST
THEERETS & b, FIBEHOTRE &
FFA, 7} vikv Lt officit, #hfhEE
DIEDHBEHRA S, iz FFA &7 b+ vk~
L& DRIz CAST CRREDHENR & - 7= 23
CAHF ClIHEIS A SR o 7. T bOFER
& CAHF CIRE ORI, ¥ X OHEHi4EOTTER
BoTWbZ EERRETS. Ebic, /AT FV
F VU VOEEGIRIT, CAST ilkig L <« CAHF
T, Ehick 32 %5 2 (Vv VKR
T, 5C) 1x CAHF Tig:AELLRED .
D EokRe b, BislhaEE X S EREE
ERIE, IREOFMOTTE, HEHdomncX 5
RAZEZIR D & F IS5 2 EHMOTHE R X
5D TH5EIHEIENS.
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Btz v 7 FvE L v——E LTHY, 7
V7 F RN R JIETESEE OBE I oOWT
Rat Lz, SESRBOMCIGHED 7/ v T 5 v
L7 v7F=VvHHEROHBABR D bh iz
2, BRMEOERIC Lichs- THRAEBIL,
ELHEISHCIIRIENERO V-~ L ic\BE L.
FEREF 7 VT F = v IR RE ORREEZE b B3R
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IR L OMIc IO SN T 2> 5 T2, —
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F VO D ARL, Dlfis X CHEBETIE=2 v b
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TREHHESICE VRS OERmICH D, 7 A
TREEA Uiz, DLEORER, EHTEISIT

XD 2h bOMADRE#L & D FRHIERIL ORI
Ko TWhHZ EERETHEEDIL, FVTF
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EHRBL, /NIES, SHE—F (AREER,
EE - AR, BR, ASSRMEAT)

Study on the optimum thermal condition
during a light physical work. OSADA, Y.,
OGAWA, S. and YOSHIDA, K.* (Dept. Physiol.
Hyg., Inst, Publ. Health « Dept. Publ. Health, Sch.
Med., Showa Univ.*)

Four male and four female students, clothed
in l.4clo, were exposed to 16, 18, 20 and 22°C
ET for 90.min either in summer and winter.
During the exposure, 10 min physical work, i.
e, 6¢cm high stepping up and down at the speed
of 12 times per minute, was loaded twice with
a rest interval of 30 min. Metabolic rate, skin
temperatures at 10 sites, oral temperature,
body weight loss, thermal and comfort sensa-
tions were determined at rest and work periods.
The work did not give any inﬂuence.on the
oral temperature, evaporation rate estimated
by body weight loss, and weighted averaged
skin temperature.. Metabolic rate was almost
twice of rest but its relation to room tem-
perature was not changed by the work. How-
ever, neutral (neither cool nor warm) point of
thermal sensation and most comfortable sensa-
tion were obtained at 20°C ET and. this was
2°C lower than. at; rest. Weighted .averaged

skin temperature at comfort was then 1°C

lower than at rest. Such effect of work might
not be resuited form the change in total body
thermal balance but from the increase of local
skin temperature at leg and foot. Thermal
sensation at the moderate ambient temperature
may be easily influenced by the local skin

temperature.
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134, fEiREED 2 ¥ /35 (CHIBHAEIC RIS B ITSE
(EWER). AfRBEAN, WEERAY, HAAHFA (JTE
RX, H—4H)

IR > + TR R T O MR
AME R S TREER OB EL - Ty
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T 5 BN 7 v E = v AMLS W E EERNES
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i N BEIER OE R 55 & dhie, ESHET2R
DIFIE L HREZFIRL T £ FhONSHRE
BN FER « PN EFREZNE L 72, CORERIT
YRAE D BN BRSO 2 hic bt U CER12
HTHAEERKL, 160 TRERITEI o, X
B D YN FEER « F RIITIRI2 A ST
BATREO L W EBICHEL, Hiclén 2200
Dk X OIFIEPY N 1R « SF R RE X
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135, BeRhfBio lipolysis [Cds & IF ¢ pro-
caine, xylocaine O£ (BENIR). Eulklkk,
P, - W ILARAT, IEHERAIk, EIETIER, i
O REIEK R

Procaine, xylocaine 7 & OSFTREEAIZ A, #h
ROBELEZIHT 5 L ST, bhbhik
ZHE TN D DRFIRREF MG IR O
FIBIN 25N X ¥ /- v, norepinephtine iz X 58
FERETELZ I LIRS E 2P K b
UF norepinephrine ¥§fnic X % lipolysis @JTiE
#% 6 mM procaine |z X » THEICIH Zh 5 &
EEWEE L. SEREEEHHEERVYTr T
a2 —yL7 3 v, caffeine, theophyllineiz & » TH
# &N 5 lipolysis MMk + % procaine % Xk
& xylocine DLz DOWTHE Lz, SE8BRHPE
Zix wister R4 =227 %23, &, 200~300g
DEIESIRAGMHERLZ A\ 7. Glycerol OERIF

Korn pEiz# U7-. Lipolysis ®JiilX norepine-
phrine, epinephrine iz &\ T1.0pug/ml, caffeine
T \WT 3mM, theophylline iz \WC1mM @
WINCHEZ X 7z, Procaine ¥ X ¢t xylocaine 1
Zh 5o lipolysis ZEHFicHIL, xylocaine iz
X 2l 23F 5% < & B/, Norepinephrine (2
X % lipolysis X 6 mM procaine FSn{%605 iz
BH & s Il a5 g X -, Procaine iz X 5 #i
ik Ca?t free It LCHTLHEZZT b - 7.
%7 medium Py O Ca?* REZMIM S ¥ 5 &
procaine DHIFIEMIZ X SiclRESIH 5 2 & 2Tk
Bl
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R, We BB IO CAROESRE  hr Y —%
PRI A0% X 0020% Th » 7208, IERBES
X OBIAPMITIZ TN T h268 X V45BN EHE
W ERA U7, LA i 3B E Br 2 2R
L. PLLORRI b, ITiRK S X ORI
BAHREREOHEMNS = R /L¥ —EREDHEINE
EEb3z ERBEIhx.

137, SMEBARET v FORBICIH KIFT
BENOFE, HLARS (EHFE)
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BIEE DT inE i &5 P EHTH D
LEPRTWER, BILEOREERZ D OHE
i E)IE Rk UCTTPSIRE o
EH2EIMEERRES » + (SHR) 2 v ThE
L7:. 4O SHR % 3Eic/H), & 15
IREBEL LTRWr — U TRB L, H2ENEE
AEBEE & U CARRIC REBERGER) - —~ VR D 2
Fielinr —Jic A, HRCEBS®R, —F
3FTER r — V& — & — THREWEE S
HCEBZAM L. MERGE 1 —E/kHc s
v FOBEIRO S VFAES ST LIk - THIE
L. :

IEBFEDMJE L 200 mmHg D& 7 5 25,
B EEBEE ¢k 170 mmHg Rijfgic s & F 5. L
AU H SEHRER R T IBERTE X % 920
mmHg FEE 5. EHER (Hh, ®BHED)
KXo-T, BIBERIMMIML, mADREVY~L
27 3 7 HiEgEER (GOT, GPT) i L&+
595, HEEREIGREIETT5. —FifEE: = v
A7 r— /WA HERER CIIRERRN X HiEE
AL, HEESRCIIECEERRT

75 BB AT CIIT O rh i NEh IR B 25 IR H)
BHXOHIETTS. DEOKEEFR»D St
¥ SHR oMl k& & & OBfRE REIC R
RS AN

138, Jano—sffBE & EHOBH AR, K
B~ (EEHMEAY, HERREE)

The effect of bucolome on the biliary

excretion of ouabain digoxin, digitoxin
~ and colchicine. KITANI, K. (First laboratory of
Clinical Physiology, Tokyo Metropolitan Tnstitute
of Gerontology, Tokyo)

The effect of bucolome (Kitani et al. Biochem
Pharmac. 25 : 1377, 1976) on the biliary excre-
tion of three cardiac glycosides (ouabain,
digoxin, and digitoxin) and colchicine was
studied in rats using 3H-ouabain, digoxin, and
digitoxin = and = “C-colchicine as respective
tracers. An ip injection of bucolome (20 mg/100
g) 40min prior to the drug administration
increased the bile flow rate 60 to 70 per cent
compared to control rats, The excretion of iv

administered ouabain (0.4mg/100 g) and col-

chicine (0.07 mg/100 g) was increased only for
the first 10 min period after injection of these
drugs, while the excretion of digoxin (0.22 mg
per 100 g) was continuously increased for the
observation period of 2hr. On the other hand,
digitoxin excretion (0.18mg per 100 g) was
unchanged by bucolome for 2hr. Bucolome
appears to enhance the biliary excretion of
non-biotransformed fraction of these drugs
while it is ineffective in increasing the biliary
excretion of biotransformed metabolites of these

drugs.

139, ERBHRICLDEFERAFEIER (S.D.A)
NEFR, REET (REWA, £ENE &)

BIRLA¥ERC L5 S.D. A ORHEgHk
PRHBH Tk v, BEREFZHAY, 1o
energy R 2 RIGIVICIBEFL, ¥EHE, BiikX
UCEBED S.D.A 2HEL, ToEFIo%%E
KL, EERABLZASELHRELL,
8 (glucose 60 g), fi55 (margarine 28 g), Z&
B'E (egg white 444 g) 527, HBITROD
F D 200keal i A3 5. 12WFEIfGATE, PRI
SEEKIEERT G B.M) &, H5BA%
BER & NehhvE 4 e, R R L2BER R TR
W UTe. ZOMEREZZIHIR X &/, S.D. A,
¥ B.M. X b OfHImE 218K kecal 12X 5
percent ‘TR U7z, EEES5.TI3304% T peak iz
ETHH0L, 18T peak i0ET 5D OHH
5%, 3B RHEIIFORLCITE L. IF
TR (R Q) v 2 BTl Lz, D S.D. A,
12 9.4% (SD 45%) Th -7z, JEHRSTIL, 4
BID# 2/3 13305 7L 1R T @ peak %
RU7chS, FETIE, 4RHEITh D L7z,
S.D.A. 12 7.3% (SD. 44%) Th - 7. BEEE
5T, 2FHEEE CRENVIHIEL, £ ORI
U703 8 B Hic e L2, S DAL i
44.5% (SD. 13.1%) ThH -7z [EN BEETIX
R.Q. i IHEICRREF L. S. DA T3
MHORMTITEIEESPRE SRS, TBE &
BRI ISR D EETH - 2. FvniTh
D¥FEZRTD,. S DA CEZOOHEBEET S
TE R E . '

O
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140, BEEHBEBIC S (FTBI7N0HTVD in
vivo (UH{ER. KEFERETE, TREBEY EBE
P (LB E KR, KEAE - MIEXR F—
LETRF)

g = v (G) DEGEYHERDIES D X FERAER
fTH BB EIRHME (BAT) oMtk XET
R % in vivo THET L7z, EREMIT Wistar
FART v b7, 25°CIRIEBILEE (WA), 5C %
WEIHLEE (CA) o 2 &2\, G (2pg/5) &
IREHIRD D~F VS X —LEEEEF TIHEA L
T, KREFHIRMVIASERHIRS> 5, BAT #iRMLi
EREM BAT Sulzer #IRZLINT, Wi HiF
W M ERE L. GIEAD 5%, MmEsHEE
TR OTFHRCRIRO LR34 SNz, MOk
BENSRhEE (FFA) v ~ULi A SEEMIR Tk WA Tk
ZF{wd, CA TREOLABRALNZ., LrL
Sulzer FHIRTIIMEEE DEWL LA ZZ ¥ .
LA L CATid WA Tl U C LR EE BT/
Ik oiz. GUIEA0SBICIE FFA L~
IR CRMEEE DL U7d 5 703, Sulzer#k
T3 CA TRELLE» > 72i, WA THhTnro
ERBZ S, MEEEE WA TR E 3%
LWl L7083, CA TiASEHIRTIz LD
LED WA zig LA <, Sulzer ik Tix
FRBB BRI o7, ThODERRPD, Gl
FEABILEED BAT 055 2 EH T H Vv T,
FFA, /L a—~2 D=3 ¥~ REOFMD
Wk Th bOWBEZHEMITELT LI - TE
B o TWSZ & HEl X hie.

141, ERpEHIcEDAv 2 70— A RKHIC
SLIFTIER. kM B, FHE— REk
(dek, o, PR

ERIR SRk D 2 VAT v — LI s LT
ERZME%5 BT, UTORREZITY, ROBE
Zx7c. 1) BT B TLRS X OSHTREH 1
7 AT, <=7 & (ICR: JCL A+ R) OKEIL;
BIXoEALL, FERIES L. ZOR, =
VAT —/UEEEmL, W2 v AT re—4dE
BUIEEE» S A e VEEP LIRS L, 2)
T TRk X B TR 5 BT, RERIT
FEEINREERvDS, FTRRIEAL K.
O, I VAT r—/UHEE, FFTRZERRL,
HETRTRES LI, BFRr LD Vv AT r—/L

A&, B BFTREDimLE. 3) BT
B 1 7 AT, AESICHFERIRIRE
Zibiwn s, T TFERB LOE FIRIER L. &
O, FFEICETR2 VAT r—LEIERE
TS, EIRTRBRDS L, avATr~—
JVEEAE, T TREE» Db A r VERP LD
WLz, TR CIMmL, TR TRER
ot 4) EHTEBHEE 17 5 ClEeER» 5O
I VATF e~ LEARPEAS Lz, BTIR, HT
IRTIZE( Lo Tz, BLEDX S, 1 MEHEERTE
Hizk-Td, 2 VATFRr—IBERIZOVTER
KDF ¥ 0T 1 2D 2 VAT r =L
WIHEE 51T 5.

142. Angiotentin Il © insulin 4}k
EEAE MG (BREKX, 4

Angiotensin (Angio) i X % M¥ER4HN I 13,
a) WERSBORE, b) i o#m Eik
13, ¢ BERVAZOWHINELSNS. T
a) b) B U THIB S M DIRIEHE X B,
X iz ¢) 1fIL T radicimmunoassay (RI) 2 i
hikic & 0 insulin JREOBMEZITV, #HRITE2M
xBrkicli. 1) Fikk LTV ¥ ¥ Angio
(50 pg/kg) ZHFHEL, Z 0% 120 iz b
JE{E, insulin JEEEk X 0%, ST phosphorylase a
(Phos) 7E#EAMIE L7z, MfEik Somogyi @k
(J. Biol. Chem., 100 : 19, 1952), insulin }¥ RI 2
PifkykPhos 751413, Shimazu 5@ J5 1k (Biochim.
Biophys. Acta., 185 : 335, 1968) iz L7245 - 7z.
2) $ERE LT, MM Angio FHERICEIT S
0 ~60% (MAEHEHN) T L, 604 T peak
3R L T60~12045 (MR TR 4 L ik,
Insulin 3 I $EEEHNIY CEEECH - 7253605 T
peak &L, T OHOMBERAHZEL TV
SLIEEER IR Lie. Phos &RV USRS D ML
BHIR VR (10~15) 43z peak 7R L,
L7 SR A A L. 3) #MET 5L,
Angio #EHOMEBERMIICE W 5 MR
Phos 7E#E(bic X 5 IFHERSBORECL D b D
ThHY, FmERASY BT 2 MEDORAE
insulin ipEIcL 5D O TH 5 L#EIH
7.

143, 5v MTYIRICEITS 7 3 /BOBES
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WRIZDONT (JEREEYIER (SDA) O FHIRE).
KR & HRER RRRAT BE B G
A, (R (RESE)

SDA DRIz DWW T A LERH IR L
TIREROFELPBIER L 25 2 LB TE 5.
+ 7% malnutrition OEER I SDA 23FW
DIEHRFRORIL I £k 5 DRWEBL T D 5 5
(Ashworth, 1969) &7~ RESKTO ATP FIH
whES FETH S 5 (Krebs, 1964) &2, HfER
ZHEL TOREABOTEILLS L vwbhd (HP
5, 1971). bhbhi M o#Es (VA ) %
Fv, ASERIMERBHARO Z » MR T
2 YAy BIROBE GG, TN, iR B
LR EE U (ESAIRAHE). Sl FFE 2 Xt
S, HEREUCHET I /B (B), FELET
38 (NE), Ziz2—2 (G), BIXOEERLD
EEWERML, BELAEZHAELZ. S bK
Krebs OfE &2 e+ XL, 7vE=74/N=
FYRTEMLI.. REEEZRVAENTHKERD
BesLTL 5 &, TOEA: GHE>GHEA
NE~E+NE>E>NESNE+G>G Th -7z, R
EEKFRTOREBI ETRINOVThI D IEL
&<, F7~ G+E HRic puromycin % 4 mM 3%
Nt % & 4342% OBGEATIR B - 7z, _EFtkE
EPBEX ) OBEARIFELVDIE L vy
EEPFEINIEEL LN, TI /BB
VAR Z B X B SDA IRk ANRIC X DFEET
5h0DEEZBRS.

144, BIYL Y « NSYRATIF14F+—EE
HOHREMBENE &R E VERERICOWLT, &
s, KFINRE, BEBT (RLEX, 8=
Vacy=:)

< A% i i @ glycine-amidinotransferase
(GAT) B MENREEE2Ric T 5250
isozyme HSfEET 5554 AH L 7. Mitochondria
W+ 5 x digitonin ALHRIZ X B ED 5 HE
FERIT X - T mitochondria N fE7ET 5 B8
¥ o7z, Fie triton X-100 MAEZ X 5 JREGE 2>
b DEERTEME DIEHELME SR E LT U Tk T
5Er D, ZOMRRNEORFICIES 5
IR THET O WREMESHE S hik. —F
cytosol Uiz F#ET % $ 5 — 2 DEEEIT mitochon-
dria BEEiHm LT 55°C i & 3475 0RE

DR EWE, FipH SR L 55, amidine-
acceptor & LC GABA 2 L& OIEHIE
DRI ICARWEE, 75 & DR 2 5 mitochondria
BESE X VI D R % isozyme TH % L s
Shic., ETEREMGREE~Y 2OF GAT /&
BRELEVWE, XU O=Y RCHEE KL
v (GH) & % » iz BRRIgRLE v (TX) 28
54 5 LIEWSEETHE, k& OFE,D,

GAT 7EHEIE = hL Bk LE Victk - THEETShT
WAEBRHBH L. 5 GH 2HE LB EX
T isozymes [ZiE: ERBRERD S B DX LT
Tx #%50E-41: mitochondria FEEE D B3GR
TGt B R 5 DRk /LE v D GAT BFR
wxi T HYEFAER SR 2EBHE S, fiC
Tx OERERERADOEGKCEREREST5DT
137% <, mitochondria kDD S \ IXAE
& DER T X 3 SIREER ORER, 2WANT
GAT MO LREZ 6L TWED O LHEAIX
ns.

145, F ¢ TY ALY LTEERIRE. JE
PR, RENET (RBACK, (REDF, 4:3E)

The effect of capsaicin on behavioral
thermoregulation. HORI, T. and HARADA, Y.
(Dept. of Physiol., Institute of Constit. Med.,
Kumamoto Univ., Kumamoto)

Capsaicin, a pungent substance in red pepper,
has been known to produce hypothermia in the
rat probably by its action on the thermosensors
in the body. The subcutaneous injection of
capsaicin resulted in a decreased bar press to
obtain heat (heat reinforcement (HR) response)
and an increased bar press to escape from heat
(heat escape (HE) response), with a resultant
hypothermia which was dose-dependent. With
repeated injections of increasing doses, the
changes in operant behavior were gradually
diminished in association with the decreased
hypothermic response. When the capsaicin was
injected directly into preoptic area (POA), the
rat increased the HE-response and decreased
the HR-response. As the capsaicin has been
reported to excite POA warm-sensitive neurons

and inhibit cold-sensitive neurons, the observed

O

Q
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changes in behaviors may be explained, at least
in part, by the changes in POA thermo-sensors.
With repeated administration of capsaicin, the
hypothermic responses were gradually dimini-
shed and finally disappeared (desensitized to
capsaicin). The capsaicin-desensitized rat does
not show any autonomic responses to dissipate
heat in a hot environment. HE-response in the
desensitized rat was impaired and the bar press
response was not a function of thermal stress
which was not considered to be thermoregula-
tory. The complete loss of physiological and
behavioral thermoregulation aganist heat in-
dicates that the warm sensors responsible for
thermoregulation are desensitized. On the other
hand, HR-response in the desensitized rat, in

most cases, was not impaired.

146, (FEEASE LY H UA-BEBIEKR TE0R
ERRMCEEY B, Mk & RHESET (U
AX, [E, #4w)

T OHHEEPR T#iC thermode % f AR T
&, THhENLTZOUMEIE 4« ORE IR
UKy, FEBT 5 ESUR O E T O OIRREE
ZALE DBIRA B, & ORFDIRIEKAR & e T
5T EBTED, FEURCIE Z OIRERZMTI
FALD LW ST X T WSS, R
BB A B D FES GV, UERHR T8
DI BERRZ M i BIG A L DR BT B AT REME D %
x2bhd., £Z T3 ¥E 5B E, 5C 0%
BT RS LTI 2 AR X, T
KT OEERZ®EERTHE, EHYHFicl
BRZ OEDOIBEREZM: DO LW Hiilfba Bl
7. DWW CHTERR TEREE RS M D 525> 5 Hii
{LOFEBUERF 2 ST 5D & LT, HA
/T I VOEGRCBEST A REOHEDHE
T 5 EE. LT, BTER TR RS
T & BEEBERIND & — VBV ERT S
&M L7, Tibn p-chlorophenylalanine #§
L5440, TSR THRAGE € X 5 EREW
MOV~ Bk L7 T 5 O Rt LT, e-
methyl-p-tyrosine 5.4 TS EHEIMD L~
APMET L, ZhbE/ 7 3 VORMPIRERRTE
MK TEEITSHIC & » TRET 5 ERERMD

RE— VR ER L5 X THWERFD—DTH BT
ED BN ETL ST,

1471, $fKFEf= 21— ® chemical cod-
ing LACHHIEMER. TR, BE F R
HAGERE, RR(EEE)

FAILVIGESE, AR OPIKTH K THO
MEPEZ (VMH), 7% S oNicsMils (LH) 2, BXR
ORI L C, IFoBERSHT S XI1E T iz
ORISR ZHE LN LT ER. &
IR, x OMREZEEDREMETEA
L, 7Y 2 —r v RoO@EREETHS phos
phorylase (Ph), kX OEHROMEHET H 5
glycogen synthetase (GS) D& {bicxd 5 &
BN L. £ OREE, I Ph o bicB 53
%5 VMH ©=.—w i NE CEZHETHE L
L, bz NE @ VMH s+ 5EHIR =
75 7~ VMH N5H 5 WiE~F YAV =
v A DHEENIREG T X » THERCIflEhs 2 &
SR L. —7, IF GS oiEM: bz TR LTw
5= 2—r it ACh TEEMCHIGT S =2~
vy Thy, TOEMIFT Fr Yo LHARS
F7EN-2F /L7 F e EVOBBRKESK X b
Seizblikxh s Z & 2 Mo, TTIRHLPIR
FFZ7 Y = — 7 VAREITESR 2 S 5 R84 B Bk
OVEf & et &, IFPh 3 X OGS %1k
b+ 5 uRER & L Tk, £hth, VMH ©
NE [&&FH= 2~ v V—AEERERE, kXU
LH © ACh &3 = o — r v—RREMREREE D
LRI,

148, BB REFIKICx T BRETAB=2—0
Y ORE. B, g RKR &B, B2
4:30)

I & K21 DIREZ R D OESBHRIR T
BWTEDLS G EIh3p 2P T5H
9Tz DFEE A W L 72, Pellegrino & Cush-
mann D7 +F AR LB, Fv PO A:80~
46 mm, L : 0.7~1.2mm o # FE/7E, HWEKETH
= o —r VORFKE 2 3 T 2EREREZFAN
T, 8 BREBEER IR =~ v VR
FE L7z, DWW TH 20°C 2 5 40°C D OReE
B OMBRHPE = o —r VOREBEHEECS XIET
HHEPHE LK. B= 2 —r 36410265055
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Bz, 7HESHRRCRESEML, 3 FIXER
BTH o, B= = — 1 V246FR18FIEHIRT
REABEIN LA, 6 BLOSHRIERH I LT3, &
D55 2 FliEETER 23°C LI T dIRESHINL
Fo. JEIERRHE = o — = VALBIRIAGIAS IR B
BRI U, THIISEENCCEMmEZ R L
2, TD3 b 2 FlIEERET b ESEM L.
THO= o—r v T—lORERY—ELT, K
S 2 DR U A3 & 0 U S & T Rl
ISHOWE L CRINEHEECELZR D L h -
7=,

149, FRERERIMIC & 57 FOHFBEL-K
BREAEEETOEES LT, AJRER, AKE
5, EHEZF GERHBAY, H—EsH . [l
K, HL, A4*)

Effects of spinal thermal stimulation on
the body colour of the crucian carp. NAGAI,
M., IRIKI, M. and IWATA, K. S (Dept. of
Physiol., Tokyo Metropolitan Inst. of Gerontology «
Dept. of Biology, Okayama Univ.*)

Recently, autonomic responses induced by
localized thermal stimulation of the CNS were
reported in fish. In the present experiments,
body colour of the crucian carp was recorded
photoelectrically during spinal thermal stimula-
tion. Methods : A copper tube, tightly fixed
along the vertebral column of gallaminized
crucian carp (Carassius carassius), was used as
a thermode. Hot or cold water was perfused
through this thermode during thermal stimula-~
tion. Body ‘colour was continuously recorded
photoelectrically by means of a CdS photocon-
ductor, which was assessed to respond to the
reflected light on the restricted area of the
body wall. Results and Discussion : 1) Warm-
ing the spinal cord induced darkening, whereas
cooling induced paling of body colour. 2) Tem-
perature changes in the visceral cavity and
muscle during thermal stimulation were small.
3) After spinal pithing, thermal stimulation
failed to induce the responses. 4) After tran-
section of \the medulla oblongata, the same

colour responses.as in intact fish were induced.

The present investigation has suggested the
activity changes of cutaneous sympathetic
efferents during spinal thermal stimulation,
because melanophores of the crucian carp are
innervated only by adrenergic postganglionic
neurones ; and also, provided additional evidence
of thermodetection of the spinal cord of the
fish.

150, EFEORERELERRICOLT. HIl
HEME, KEZEA, FHIMET, SARER (BRK,
R, H4H)

WEERE O iR R R VEDERE #1525,
5 ~29°C OBEERICITEBERT » 5. EHEO
SEHEERIEEL LR E WS . EBRETHIER
BHBRIEWE, —HlOBOBRWESZTS &,
Z O DEERORE ST, Mook
EIESMETT 5. £ OETOREGIESHIPRE
AT 5. RERE TSR O3
Fiz k5 b0TRAEW. BEECHETERON
Rwpb, REMEORIECLEbDTHS. &
BaEARE LD s, EFBLEBIETLE
RIEIR, TSR D OB & B IR D
REMEIRRIC X - TS, #HREUTLRE
F5. LALSOW 0= &Y v /g 1RRTS
L, EWEEEIRIIFFOIRT © 7t v KRBT
3C TR F L. i & b5 &g S RHE
BRI LTV, LIEOME TR T RE
BOKTIRADEL, THOES TR EEOEER
BT, B8 i E R R A i IR
T5DTHAS. 100W OFERAFD 1 HITIEiK
8 LR 5 B L RBE OB 30W T, &
U3 & OWIRE ORI GRS I'CET Licidd
WOBBE OB RIS Ly, HR T EAIRSEE
AR > B D OB AR s W B S h,
B2 S IR EIR 2 BT 5 O 0SERIR ORI ER
DFERTHSH 5.

151, REFICHDS 99 £0 U RSHE (LPS) (o3
TRIRBRIGOEL. BR R WHEZER (E
SR, KR)

Developmental change of fever response
to lipopolysaccharide (LPS) in rabbit. NISHIO,
A, and KANOH, S. (Natl. Inst. of Hygi. Sci.,
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Osaka Branch)

Despite evidence of thermoregulatory ability
from birth, the ability of a newborn rabbit to
respond to injected endotoxin with fever has
been questioned. To investigate the develop-
mental change of fever response, the pyro-
genicity of E. Coli endotoxin (lipopolysacchride ;
LPS) was measured at both room (Ta=25C)
and neutral (Tn =35.5—25°C depending on age)
temperatures in —1 day old (obtained with
cesarean section one day before delivery) to
adult unanesthetized rabbits. LPS produced
fever response at Tn in —1 day old rabbits, but
at Ta did not. Dose of LPS was 0.5 pg/kg
intravenously. Mean fever height was about
1.0°C. Similar response was observed when LPS
was injected subcutaneously (1.0 pg/kg) or
intracisternaly (0.0001 ¢g/kg). Degree of fever
response increased with age. In the 0 to 3 day
old rabbits, fever response with LPS (0.01 zg/
kg., i.c.) was blocked by propranolol (5mg/
kg., s.c.) and partially reduced by phentola-
mine (5mg/kg., s.c.). In the 7 to 14 day old
rabbits, both adrenergic blockers reduced
partialy, but in 28 day old rabbits the fever
response was not reduced by both blockers.
The significant response of ear skin temperature
was not evident until 14 days of age, and
shivering activity was not evident at 3 days

of age.

152, o ¥ FHEEBIRILEOWET. #H £,
WEFERE, TARE S (BEEX, #—4£H)
IR FAENZ 35 VW T carotid rete species 11 §if
ELT, ¥, vy ¥ £ @ internal carotid
species {Z¥1) % extracranial vein system D%
FZOWTIRBERS 2 Tk v, ZORIEH
L, By yFEAV, SBEAHETCRY
HHSEFIRMIE, E& UCHEmEHRMIEZ BT L
7o ERBTOGE LT, MHRSEENRMIE, B
R, HEBELZFEG& L . BEETE,
-2 v R & v VEVER (BROSME 0.3 mm) &
MERCRIA L THIE L. FiB1324~25C, &
BEV345~50% T - fo. THREHHIR MLIE VBRI EF

Wrifnific e U, FE#20~408), JREZ 0.6C Dl Lk
CEIEY RAPBIREL, TRETH 7. HH
R ORIGERITIIIR N R Fe SEEE L, MR DR
ERIXTWS, HMHIRGLIE & FSEEIR MRV
ITIEELEE (J39°C) #RU7, BIEREE
T iBEEEMTF LY. & BRERE ikt
BSLTEDTRIELY. Bk SHEOEAEIS
W, T ORI EE20~30F570.35°C LA
TETT5. 8, BEARCE > THETZ
R 5. CODTIIEGE, LERE B4R 557
V. 2O, WIRMEHETT 55, KTORE
1347\, Drowsy state i3\ TIEEfIRIMLIER
RETS.

183, =k )L OBH (45°C) BFIC L BER
SREREOBICRYE L. REE, BEREM, X
R#ES (HHEWA, B, $o48)

Adaptive changes in thermoregulation of
Japanese monkeys due to training by heat
of 45°C. OKUDA, N., ISOBE, Y. and OHARA, K.
(Dept. of Physiol., Nagoya City Univ. Med. School)

Effect of heat training upon thermoregulatory
abilities were studied in two Japanese monkeys
in relation to sweating in the hairy skin.

The animals were exposed daily for two
hours to a heat of 45°C for a period of at least
4 weeks, and the adaptive changes in their
responses to heat were examined for core
temperature (hypothalamic and rectal), skin
temperatures, heart rate, respiratory rate,
numbers of active sweat glands and sweat
rate. Following heat trainings, the rise in body
temperature in the heat became gradually less
pronounced and equilibration of body tem-
perature appeared more and more stable at a
lower temperature level, resulting in highly
developed heat tolerance of the animals. Sweat-
ing in the hairy skin was increased in sweat
rate as well as in the numbers of sweat glands
observed by Wada-Takagaki’s sweat pore
staining method. Sweating was also observed
at low skin temperatures of about 34~35°C
when legs were immersed in a hot water bath

in a neutral room temperature of 23°C. It was
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observed that the patterns of the sweating
responses in separate body regions synchronized
with each other. The results obtained were
considered -to indicate -that the increased
sweating: due to heat training has thermo-
regulatory significance in the monkeys, and
that the mechanism of sweating thus developed

is comparable to the thermal sweating in man.

154, ZEBMERSEHOBHEAIE LS Y v
FOMERPAMKIED LS. SNOEE, HIHS,
THEERSER, =R (BHEWA, B, $2
ZEHE o ENLAES, KBRH)

MERRER AR Y 3 X OFRES NI AR OFER
PEMREFRS & LRI S 56+ 505, Fhbm

TR DRUBARLS, PRICIREIFIE < B 52 I8 & TR

DFERCIE RV HERED 5. EIE34C, 10Cic
A 4 ERRE L CE - B8R X CEBIE
by FeRv, RIS 2 i FREIE « %
HRianz 5 L B8 - EOWMPicE W TER
— B0 H B EEs L CEMSSSHBRE SR,
EBNE LB OH Y 3 i 02 rg/kg D LPS 3
IrT=VEHETHEREL TS, TOHEH
REBIBEIENB LA Y - F OFBRE B2,
5B X DEREBORD. TOFRHIRBIZD
LHY X OFICINEREE X e L 2 A%
B —EETIH XN 5 C & BEESIhi. —
75, HESHICHRREER O, EER TR,
PR OB RO BNFEME YR L. DL Eofkk
R b, RENELM AR TS IS B (AR
ReBIETHE, BEBLORSEFEL TR
KT OB SEEETH 525, BEELSERH
RTEHAPRIEERARBCETRILT & ¥R
Iha.

155, &R, SRFICHITZVILTE, NEE
KHEE). KB W K A (Ek EBED)
Begh=h VL 8FH, TS A 2FEDINE,
FECEEMCEREZESEL, ATREZERCA
i, iz LIR35C, TR 2~5C e bhx gz
EOIEFEEINENOLHZEE L. ER
BEE LTEREEER» SERCERE2EL
XL EREAYE V. MY, —EF
Bz 1~ 4 BB VW2 & & Ol LETEREER

BSHRZE Ltk S EISE, BERLRE, 78N
JE, KEEHHENLEZHE L. btV
F—F =7 L TOMRKIET, BXOrx5— L
BiHREr T CoEB 2 Bl L. R T
SH D LBV EEIN SN 2R L, &
853 5°C Iz T HIRAE TIRRIE S LC T30,
FEIBESRE XA T WEIZIFREMIC tonic &
5, BRI b b EHo TEMIIETT
%, ERTE, BHEEEE LTS RNERR - T
<05, TbbERESSEIC TR 2k
TIEIRE TR & FE7EHE & ORI ZED
BIR23H 5. FEHEE T I3, IR S SR s
EnG <, HEELITPES FEEOZE IR
B L ERE L RRS. DEOERER»HE
FTOTIRE R E OB RERE—IITIXFEHOMHE
B S RET 5 L RbNB L, i, BEET
TRER TR LT FEHEHIET TS L5
bbb,

156, BT HLOFRICH LIZ S prosta-
glandin 0%, TR & FREEZ Gk,
W, £3H)

Prostaglandin (PG) &4 X OB Flgicx LEL
VIERGIMER 2T, BRic PG-E; KIEETH
5En5. T %Y R % tetrodotoxin, atropine
THIHI S, physostigmine TG EN S Z L7k
Erd, PG PRSI HRO 2 U %= o
—r YRR L TEDRH D acetylcholine %
W 5720 EX b Tw5S. £ T PG,
T2y vk T & 5 BTHRORMEEZ R L
T, nicotine 7 ED X 5 IR HEFITZIRZ
TrESe, ERFRERCTMBERERTHE
Sk, D= Y VTR owT L 5T
Ktc. BT AOwilEic PG-E;, Ez Faa, Fag,
(Upjohn) o 4 f8 DAEFERE KA (1074~1077) %
BPES L, f1H « BEORERBEEZHWTE
FiFSFRIR 2 BE LR, Mho PG Thaf]
(B84) TRV TEL BAREZED L b o7,
FTixbbe b OFEFHRRMEE PG wxt3 53
B & Fifoln w2 L&A T. IRIC nicotine 12X
SFEITHBR A OZRIMERETHL, BG 2
M SPDEELZEETHEIDPLETAHRE..
SR ORI L Cid PG I3 5D BERRE
b o 7o b3, BHERIRIR U TIEPG-E, 3T 0 H)
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HIZhR 2R TEm AR Shiz, PG-E; iz acetyl-
choline DWEHEA WIHIT BIER B H 5 & DEAD
HECEER D B2 Lvivy. ks PG DR
TR EA R EIR, % & DER%
T, WThd Ei, E WERBEETH - .

157. REEAFOLERTEOLEIC D1
T. /NIiERE, WILEER, PR SHEES
(BRIBRA, HAETR « kT k*)

Changes in total sweat rate during skin
pressure. OGAWA, T., ASAYAMA, M., ITO, M.
and YOSHIDA, K. (Dept. of Physiol., Aichi Med.
Univ.)

It has been demonstrated by Takagi, et al.
that pressure to a specified area of the body
surface causes depression of sweating in a
certain body division and changes in relative
sweat rates between body divisions. Further-
more, skin pressure has been assumed to
suppress the central thermoregulatory activity,
thus bringing about a rise in body temperature
in a hot environnment. We examined the effect
of skin pressure to the bilateral axillary
regions on total sweat rate by means of conti-
nuous recording of evaporative weight loss.
Local sweat rates at various areas and rectal
and skin temperatures were also recorded.
Metabolic rate was measured in some cases.
All experiments were carried out at room
temperature of 36°C with relative humidity of
40%. It was observed that total sweat rate was
either unchanged, depressed, or even augmented
not infrequently. There was an apparent
tendency that the stronger the pressure was,
the more depressed was total sweating. A
weaker pressure, on the other hand, often
caused facilitation of total sweating. Changes
in rectal and mean body temperatures and in
metabolic rate were inconsistent and minimal
in a majority of cases, and failed to be cor-
related with those in total sweat rate. The
results so far offer no evidence that skin

pressure affects the central thermoregulatory

activity but suggest that it may affect the

mode of thermoregulatory responses.

158. RTRBNOEIRYIFE ORI, FILEER,
AR, RIS T THBS (BAEX, 8
TRTE e ERTOR)

Analysis of dynamic properties of sweat-
ing activity. ASAYAMA, M., OGAWA, T., ITO,
M. and YOSHIDA, K. (Dept. of Physiol., Aichi
Med. Univ.)

The rate of generalized sweating in man is
a function of ambient temperature, and is not
constant even steady but it is charactized by
wave-like fluctations. It has been shown by
Takagi et al. that fluctations of sweat are seen
periodically, one with smaller cycle of 1~ 3
minutes and the other with larger cycle of
7 ~12 minutes. However in general they are
so often irregular and obscure that their
frequency characteristics are difficult to esti-
mate. The present work was carried out in an
attempt to analyze the dynamic properties of
sweating activity by means of the power
spectrum analysis of sweat rate records by
spectrum estimation through parametric model
fitting. Experiments were performed on seven
male subjects at room temperatures of 35°C
and 39°C with relative humidity of 40%. Sweat
rate at a forearm area was recorded con-
tiniously on a data recorder by resistence
hygrometry for a period of 20 to 90 minutes
after at least 60 min for thermal equilibration.
Using records of sweat rate, power spectrum
density was calculated and examined for daily
variation, individual difference, changes in
time course and the effect of ambients tem-
perature. Spectrum density was obviously at
the higher room temperature, and individual
and daily differences in spectrum density
were found clearly. Thus, it was expected that
power spectrum analysis can be a useful
method to grap the frequency characteristics

of sweating activity.
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159, 3 v M2ds(F3 cyclic AMP, Ca, P 3
Mo ARZEE. BITFAT, BB ORK,
TAV =T vE— « FkKR AR

FEIIME, BEES » b i B J 5 perfusion
balance study-xEHIR & b 380 (CaCl, 5mM,,
MgCl, 5 mM, NaCl 20mM, KCI 2.5mM, glucose
4 %) % 3ml/h QT infuse L, REME
B REICE- Itk D Ca, PO B ANEH)
(DV) Z#at L7z, Ca ft#ix Ca ORPHHEHSE
wEE, KEREEo DV 2RLEz. 205 DV i
B o BIFCRIGHER 7 v b iR Th & SHEIEHE
a7 v Tk LE., 2D L » BTER-FIF
FBDVOERTHS LHE Lic. SHEAERS
57 v F ONEKEIFRERAVEY (PTH) ©
SWEEZPGEL, F - BERIEHERZ » Mz o
S (0.8/h) @ PTH % —E@#E T infuse L
RO DV 2B Uiz, 5504 Thl_REER
HODVizLiHE L. ZDZ LH 5 intact §)
¥ cit PTH O S3kic BNZEB H b ZhbsCaft
o DV OFFELDZ ERREINhZ. PTH ©
—SE W T o infuse TR O DV 234 5 g
& BRRRG o PTH BEOBEB D
DV OERTEWZ EALHTHSD. BTy
} CIR cyclic AMP @ DV 3 &hiad o
7o BB XOWER 1) Caftifo DV iz PTH
SWED DV X v FEHEIh5. 2) PTH 5k
BixMb-TEA-RAEEZA LTSI 0L
Bbhs., 3) RIFRENEDHETDOHEIEE
Bk L v HSEE Ca RENC{ER L% ® DV OF
BRRE 5.

160, ACTH £ 7 1 ~ K8y SERE-M7
By bo—5— O &TEAL &R
W InE 7 ek B, B—4£H)

ACTH-2lFa2RxFrA FROT 4~ F N v
YRGBT OWTIIT TSRO ERH S, L
L19694F Dallman & Yates iz X » TGS hi
AN S B IH O BRI E 2 X fTbh
Twitw., BHEET v FEAVTETO 2 Kic
SWTREEZMA. 1) ESMEIEIORREE
DREFEN, 2) 2 bhiclEikr b FHEIhSE
FgF. bbb, ERBFC > W TRIER

T, Thitd &S a Y a—F—~YIalb—¥
= VOREEP S, EHOMBTEMET L. V1A
Z—REBMA AT » TRV T 2~V IRE
Z L (8am~1la m. Off), Bi¥ik»5 215
2 RF R VIR —ERE TREIEAL, MR
Fu4 FEOEADOZE{ETERAZ 3 VEEZ A
FLUAELUTERMLT, BERRE 20 L.
R T AR EHENRNIZIBA L TR \nich
F—FARRLCIT o2, TORER, —EDHRS
ORI T BISENE, MPRTFrA FO LR
FE O E i ISEERCIIR S iz, i A
Fr 4 FOTEETEIEIELE DL ik 5
7z Fle—EOMTATRrA F EREETTLD
NBISEMEIN, WiKOHR S LI ERRT—ET
B - 7. FOEFABEFE 5 » 23 5 HT rate
theory OFEEZAWTEFA2ED, 2V E 2
— R e~V s VRToTET D, ERED
EREEZITEHR T HHRE L bhk.

181, EX4IVICLBEIBZN FRTFAVYS
WRE L ERE - TEEER. AIRE A%
BR, JAMEMF, $RED (BEA, B, FRUMAEE)

Effect of histamine on the adrenal secre-
tion of aldosterone in nephrectomized,
hypophysectomized dogs. AIKAWA, T.,
MATSUMOTO, L, HIROSE, T. and SUZUKI, T.
(Dept. of Physiol., Nagasaki Univ., Sch. of Med.,
Nagasaki)

The adrenal secretion of aldosterone in
response to systemic administration of hista-
mine was examined in intact and nephrecto-
mized, hypophysectomized dogs. The intra-
venous injection of histamine (0.1 mg/kg) to
intact dogs resulted in large increase in the
adrenal secretion of aldosterone. The maximal
secretory responée was observed 5min (3.71%
0.72 ng/kg/min) or 10 min (3.26+0.48 ng/kg/
min) after histamine injection. Thereafter, the
secretion rate was maintained almost™ twice
the pre—injectioh level (0.68+0.21 ng/kg/min)
at least 2h. In nephrectomized, hypophysecto-

mized dogs, the maximal secretory response

0
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decreased to half of that in intact dogs. The
secretion rate returned to the pre-injection
level (0.082+0.014 ng/kg/min) by 40 min. How-
ever, the serum potassium and sodium con-
centration were not different before and after
histamine injection, These results indicate that
histamine may have a direct or indirect
stimulatory effect on the adrenal secretion of
aldosterone independent of renin-angiotensin
system (kidney), ACTH and serum potassium.
The adrenal secretions of cortisol and corti-
costerone also increased slightly but signifi-
cantly 5min after histamine injection in

nephrectomized, hypophysectomized dogs.

162, FREBROTEF-BEROLH-PHIC
MEBRISHE. ZEHRA, HAk R OIUT-
 (RIFEK, E, FHEE)

Reactivity of the hypothalamic-pituitary-
testis system in immature male dogs.
MIENO, M, SHIMIZU, T. and YAMASHITA, K.
(Dep. Pathophysiol., Atomic Dis. Inst., Nagasaki
Uniy. Sch. Med., Nagasaki) o

Male immature dogs (2.5~3.1 kg body wt)
were used. Under pentobarbial anesthesia,
spermatic venous blood were collected inter-
mittently according to a technique described
previously (Yamashita, 1966). Intravenous in-
jection of immature canine pituitary extracts
(acetone powder : 5mg/kg) resulted in a marked
increase in testicular 17-oxosteroid secretion.
The secretory pattern of this increase was
essentially similar to that of adult ones.
Pretreatment with methylenedianiline (a in-
hibitor of steroidogenesis) abolished completely
the full effect of pituitary extracts. When LH-
RH (5 or 10 #g/kg) was administered into the
left carotid artery of immature dogs, there was
a considerable increase in 17-oxosteroid secre-
tion by the testis. However, intraventricular
(3rd V.) administration of dopamine (50 pg/
animal) did not produce any alterations in

testicular output of 17-oxosteroids.

163, A= A—=N7IVICEBDETFR7IS—
¥4l & cyclic AMP . EHE—, HHRIEHE,
({ex, th, 43

=¥ 57 Y v (NE) oFimE T cyclic
AMP 2ZEBlicint 5. = NE {ERIZFM%E
1 5UACHEETHS HTRAL L D ZDEIXRT
{EDI0fELL k& 75 5. £ DEHE T D cyclic AMP
BT A LIRINE3045 CIIpifE X h30% 1%
E@E\. 2o NEEMRE NEBE 1 M5 510 oM
DT dose-response DEHZAL BN 5. Isopro-
terenol (Ip) OFANL 72454 0.1 oM THE DM
MBEEN2 M TERRM R 2R T. F—s33
v, #7183y (10~1,000 kM) kL REr b
= v (0.02~0.5 mM) DI cyclic AMP 48
LRV, BBINLOEITFA T+ Vv
ImMEET TH A5, ERBOKET
DT v T ¢ VEF—EEEEZFEE LB E
whzibhk, —FNERZOHBOT7T I~
SWbiEmT 5. ZO%)FEE NE JRE 0.1 #M 2~
51 ¢M DT dose-response DG ZRT. Ip
OURINE NE @ 1/10 oieE¢ NE & ZiEFED
MRERLE. Feo33v, #2143 v310~
1,000 oM D] T7 3 S~ ¥ oWEHEML £ O
KEhRIX NE LIZIERHETH 72, e P =VvE
WMTOT I 7 —E5WMRIEH P o B TF T 4
Y v 1mMOFEET CERicHmLE. 7=V F
Z3IVIMEIEEDNE ©7 3 5 — ¥ MER %1
L7 NE o cyclic AMP 8§infERiz s LA
Bl DLEDXS5IENEIREBT 35 —E45W0
HEAER & cyclic AMP Rz o ¥ LB EITFLTE
L.

184, BIBREEESO OV —-5v=20 5 YX
LORKIERZE. EIREA, BRRREEY R
B, R o LEEY) :

Free-running rhythm of adrenocortical
activity in blinded rats. TAKAHASHI, K. and
TAKAHASHI, Y.* (Depts. of Med. Chemistry and
Psychology, Tokyo Metropolitan Inst. for Neuros-
ciences) )

Forty-eight hour patterns of plasma cortico-
sterone levels were determined every 4 weeks
for 24 weeks after bilateral optic enucleation

in Wistar rats of adult age. Animals were
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housed 4 per cage with a diurnal lighting
condition (light : 7:00~19:00). Blood was sam-
pled by the tail vein sampling method from
the same rats every 4 hours. Plasma cortico-
sterone was detérmined by the protein binding
method of Murphy (J. Clin. Endocr. Metab., 1967)
using 10~20 z#1 of plasma. During the first
2 ~ 4 weeks after blinding, the period of free-
running rhythm seemed to be longer in male
than female rats. Individual circadian perio-
dicity of adrenocortical activity persisted
throughout the experimental periods both in
male and female rats. However, in male rats a
desynchronization of the circadian .rhythm
occurred after the 16th week of blinding, while
the rhythm was well synchronized over 24
weeks in female rats. The period of free-
running rhythm during the 4th and 16th week
was 24.3~24.4 hours in both sex. The circadian
rhytht;n of food intake measured concomitantly
shifted in similar fashion to that of adreno-

cortical activity.

165. Transcortin @ cortisol D¥ESHEICEH
LIETHEELROME. UAEIL, HETA 2
HER (FBXA REED, $25)

‘Influence of body temperature on binding
activity of transcortin to cortisoi. YAMA-
MOTO, M., TAMURA, Y. and MATSUI, N.
(Res. Inst. Ewviron. Med., Nagoya Univ., Nagoya)

Cortisol binding to transcortin and albumin
was determined by isocolloidosmolar equilibrium
dialysis under temperature observed in febrile
patients. The association constant of trans-
cortin of a pooled human serum decreased with
the rise of incubation temperature from 3.42 x
107M-1 at 35°C to 1.66 x 107 M1 at 41°C, while
the association constant of albumin was 3.04 x
103M™! and stayed unchanged under' these
conditions, These results suggest that trans-
cortin-cortisol complex dissociates when tem-
perature rises and a part of freed cortisol is
bound to albumin and the other part remains

as protein-unbound cortisol,

Cortisol fractions in the serum of healthy
subjects were compared with those of 39
patients consisted of A group (37~38C), B
group (38~39°C) and C group (39~40°C). Per-
cent changes of total cortisol in comparison to
healthy subjects were 150 (A), 209 (B) and 301
(C), respectively. Percent changes of protein-
unbound cortisol were 197.6 (A), 322.0 (B) and
592.7 (C), respectively, and significantly higher
than those of total cortisol. It was confirmed
though increase of total cortisol concentration
contributed to the increment of protein-
unbound cortisol concentration, body tem-
perature rise definitely elevated protein-
unbound cortisol concentration. Thus, the
decrease of binding activity of transcortin at
high temperature is considered to be important
as a defence mechanism of the organism,
providing physiologically active, protein-un-

bound cortisol.

166, PLEOKEITENICHLIZT TRH &7
o+ v oXRER. EBEA—RF (BX B &K
Gek)

The effect of thyroxine plus TRH on the
thermotaxic behavior of neonatal chicken.
TONOUE, T. (Dept. Animal Physiol. Nagoya Univ.)

It has been established that TRH-TSH secre-
tion is stimulated by cold stimulus. On the
other hand, previous studies have shown that
TRH has effects on CNS which are distinct

from its function as a releaser of TSH. In an

attempt to elucidate the relationship of these ‘

facts, the effect of TRH on the thermore-
gulatory behavior in ome-day old chicken was
studied. In a dark box neonatal chicken detects
the thermal radiation with the intensity of
1.7 x 10~* w/cm? at the background temperature
of 21°C, and consistently approaches to the heat
source. The threshold intensities of radiant
heat evoking thermotaxic behavior increase
exponentially with increase in the background
temperature from 21° to 28°C. This thermotaxic
behavior was blocked by an injection of 2 pg

O

o



B 4 3 4 7 275

of TRH into the third ventricle. Intraperitoneal
injection of TRH was ineffective. However,
pretreatment with ip injection of thyroxine (30
#g) 20 min prior to ip injection of TRH (30 pg)
blocked the thermotaxic behavior. TRH which
distribution in CNS is altered by thyroxine
may take a role in the behavioral thermore-

gulation.

167. Oxytocim (Oxt) 5% (= ds & IFJ angio-
tensim Il (All) fi=mMikE50 B8 FAKRK,
HRIEHE (FrBK, R, )

Wi4E, AIL 3 vasopressin (Vp) &R+ C
EPHLPCERTWS, —F, EIREHEKDEK
553 Vp OS2 R+ & [tz Oxt 05 % 5
HT2EBHMONTEY, MEOFTWITIBEL
TR RS 5L EX B B, LkhBoT,
All vx Vp 042 RN {RE T 2R FTH D
7, BBV 0xt DG E BRTEFTH S0
DOVWTHER Lk PVXVKBRTOS vy F&H
Vv, FRABEOBLNRC X 5 BTHIE TH
5 X 72 A0(E O SEEE R R S AT D B —Fa ki
Bz 5 All O 3 IHENIRG O EE 37~
7=. 8821 AII (10 ng) #§57% 14.8+6.2F5 TR
B TEBIORINAERD B, T OBEHINE
FifE L7z, All #58% 10ng Bl ke 5L, &
5iz 8 %@ Unit RFEXEHOMEMERLA. L
Fedio T, All i X - THE T 5 EH KR W
V952 &7, itk EEHIZAEThD Vp
=2~ r VOHERINLBUTTHS L bhTw
505, FOEGRENCH L. Ebic, &I
Sy Fav, All SRS ORIRREIS X
ETBER I o 5, ALl %545 246508
THED LAPEE S 7. D EORE® D,
All j3 Vp 04/ 53, Oxt 05z L{EET S
z &, BB, TOfERIEMRSwHITa ORI
EALTCRETHZ EBHLPIL o7,

188. hU LA V-$VROLEN B &
HH ¥ AREY, HEER SEXR B OB
— 2 E)

EEIRT, Bk X CBE305MIR & ERE, DIA-
FLO-DMI10, % 7-vx PM30o> 4 FE5IE % F W BRSE
FiaL, B ()& Q) £5FormEcs 5l &,

FNEFNOBEFER: (DA) 274 ¥ TllE L.
FZomr— L 0chii DA 2555, 1TIEE
F+5. —7%, BIEEERR hE@BD v,
LiIZifFE L. $4bb, hoDARK Y IV
1 Vi (KA) w 1o DA+ = viRWE (KD
CHIET 3 EEx bhb s, mEOSHERITER
gk, EENE KA WEERV LIFHEK 3 5 2
KI oREEIX§,» - 7. hiZ 75 V%= vOIHER
fife e doba B 2> DIEBNE ¥ = & — 2 PHEEIND
#xz b5, fkE LT KA, KIEHEDRPHE
MRIIRES ZOFNERORE L e ) DR
i, RKA D KL Mighk Ty & o
Ld BB, WHEOPE, MARRE & RIRIEF
BRCAEXNDEEXBEHBLL TV, &
¥, KA PRIz =% /7 — Atk v 7 7 VBT
Trbhegihiclb L Tk hEv DARRL
7o RERFEFHED) T KA BN, DL TR
i KA #im, KA OIgisRIRRER S22 TD
EbHoh, ¥, $ET v P ORHRERRN
LD BB, D, KA REILER, & IEE)
CREDRIEGRRTRICILOREHERETIOL
#mahs.

169, BEBEAHFI—N7 IV OMEICIH KT
THE FOEA, WHESLA® RAED (B
X, H—PIE« A BI)

FRAUE RIR s O3 100 g = EARRER i IR
L, L[EFE 711 2 [ B o &304 500mg
@ 1-Dopa %Ik X & 5 & AR O ME B
WD E VIR L EEP MR T 2~ ) 7 3
VO MBEHEIA~DEE R TI D7D, v FEH
WT0pg =R T7YY, JA=ERT7 YV,
lpg D F—233 vdH B Wiz 0.0l ml iFHE
PRIMEPIC PO LR T2BLTRS
Uiz, %V 7 & — )LIREE T CREFIICIZ IR E
DH T —FAH SRR U T &z L.
EREFRIZ /ALY R T Y VOMERES T
IR oo, =R T Y VIR -
A&, F935 VT 6~2lmg/dl OmEET%
05 blr s Thie b L. NEREES LRED
BIRAIBS T, €27 ) VYORRIIBREIRE
2o e B EIRICERD BRI LT F—s33 v
DORRITEIRMIRE TR Sk o7, Liz
23 o THARIC F—-% 3 VIRZOMBEE T ST
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ETBEEZOND. WERNF—-$3 VIREIXT
FAER S v P THMBERTEZILLL, E,
1V ya ) VOMFREZELIER» 7. Bl
Eoz &b, WMERN F—-33 Vo luERgiRT
R TH-TEARD S VITHEMRO 1 vY
= VVBWEIEDNOBF 2T 0EEZD
5.

W70, .7 o449~ DM 4 X QMESRE I 2 s
T.. FEWRK LR (Rigk KB $o4
B, PR
L R RIB IR T21E /10850, 0.04g/kg 5T
DL, b EOMMBEEE 1 VA Y VIED 3K
IGH DA OB AT X AL 4 YR Y v
DA WAL ARG Ekd . ERA X TR
4 VAL ARBERA LR W08, TO®RK
PR TF o7t SLOTELADT & 4 DK
L, AN LoEMNER L 1 v A Y
VDA VoL ARSEE ARG DN O F R —
R O%, BEERREVWEIEEZRLAEY, Th
LAMPEDEFZ XL TV 5 LEbNhS. 25
mg/kg D7 v Y VLA RO 1HITIEMIETE
vl (ElE) o BFIEEL, 1 VAV VYOV
~UIZ BRI L, T ORI R Ui,
ZDIMEEA v SR EEDOBERITE S 3L E
Thoiz. 7rFYVESHOMEFEIDLEH W
(144 mg/dl) 1 4Tt 26 mg/kg OIRE- THEE
V- 198mg/dl i BR L, 4 VA Y YOI
HHEERCED L, TOROHELEPTH -
Feds, VUL LABEI L. 50 mg/kg RS
4 R CIXMmEE L~ 123200mg/dl BA B & 75 D,
MFECBE 1T X DIIEMREL, F VAV VDV
U EIICIRA L, £ OEATIC X 2T S
LAEB BRI 5T, Th BRI ED Y v
RAREDA VSN ATTEDFRES A VR )
VVRALDEBIE BT, TOGWERBCHGETST
LERE Ui,

171, .GH, TSH #BEhAE(C x4 2 IR ARRE
oFE. N E, SR FRX AL
B, A3 .

BRI 2 AT 5 IR TEAGHARITELL
BAOL, PEOFrFI v (Ty) BEREA O 5

LILEDEREZEEIES. 2hix T, HGH A

BREARTRTCH B 5THS. —FBHZ v 1D
M GH v~ Lz v & v (L -L), ~F Y
SSULE 2 — L (Rl L -~L) OTEREER T Tii s
FLAMD LTV, £ CHRIRD LR
ECHBENIT—TNVE L 5 AL, EHEBRTIC
free hand TEE 7HHH15% 3 & i KM LA
GH, TSH 2JlE LU 7z, C OBR—&ET CHE
LeZy ozt ofERLL, mKEE2—
Ef o, GH RE L ofI T IRl S cE
B REDES -3 2 — v RR L (F&E 100-LL b~
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Z—F L. —FEHZ7 v + Ot GH 4k 2
RS, 1) SULR e B 7 MRS,
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kR iR 3% S, —7% TSH XEEET
FEWRARY RABRD LY, FHEZ » +o
M TSH piyl0fFcign L, PP o< D
Li/MrBI%Z < D 2 Lkdd, £0-8% — Vidte
LARHILE VWS T LB TE S,

172, =7 bYORKR L TEAHEE. BEBREX,
IWARE* (ZEA, 2« FBX, NOWI, 4k

Bfav /s vBO=7 Y (EWOHEEM, &
YD) IwoWT, 4HBATHHS 207 Hicki D
AE L TERANERIEOD X 2F. EXHW
OERETHE (HESHE) 20052, RiEEh
13111 B e RER 2 B ). THREER
¥, IEH, BEEbMNEoSI5 L, BHEAK
25 R T EARERETIEEII Tr X - THVA
b, B LORRATERAC H 5 & 135212
V. EIRERLE Y (GH) Th 595, EiE)
WTEAkO GH AREREIRE LB, GH 4
BRI ERBMELE STV, Lkds-T, Bk
i GHRZ i X 5D Tiikd, GH ittt 5E%Z
HORTICEEEELLNS. k% 5L 'somato-
medin (GH ¢ second messenger) @ 43 i 55 &
TTazE itk » T Fikbrig v, Rk
somatomedin iz X % feedback 25 & ¢ GH
EGHRBENEESOTHES 5. HEHOEERR
BCGH DL NI X PTWS, TEnbEEHL
GH E O TEAEAILEVEBPNRLIBEAZRDE
B i b, BB TE L < & V. Prolactin
(PRL) DABR & Zrilhd, MEHEOTER =Y F U, .
FREREEEORE=7 Y VEITH, RDEIRK

~
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W, RL, =7 bUBEILDTS5E, PRLSG
WMEREIEZE B v, SREBRENZHICEE 5.

113, TEHFERROBEXAES (2 2
T /NRER, O v F (BIEEKR, #H4H)

Action potentials in rat anterior pituitary
cells. OzAwA, S. and SAND, O. (Dept. of
Physiol., Jichi Med. Sch.)

Electrical membrane properties of rat anterior
pituitary cells were studied using electro-
physiological techniques. Slices of 300~500 #m
thickness were prepared from the anterior
pituitary of female rats. The preparation was
fixed to the bottom of a 0.4ml chamber and
superfused with Krebs-Henseleit solution. Glass
micropipettes filled with 4 M K-acetate (70~
100 MQ resistance) were used for the intra-
cellular recordings. The resting potential of
the cells in normal solution varied from 15 to
68 mV; with a corresponding input resistance
between 130 and 1,000 MQ. (The lower: range
of these values may be unphysiological due to
cell injury caused by the electrode penetration.)
Action potentials up to 50 mV in amplitude
were evoked after termination of a hyper-
polarizing current pulse, but in cells with
resting potentials more negative than —55mV
action potentials could be induced by depolariz-
ing current. Small regenerative action poten-
tials were observed in Na-free solution contain-
ing 24mM Ca**, The maximum rate of rise
of these action potentials was increased in
Na-free solution containing 24 mM Cat*. These
results show that at least some of the anterior
pituitary cells are capable of generating Na

and/or Ca dependent action potentials.

174, RS KB LHR#ARICE (T © GABA
l2DWT. [[E%R5A &R F BEALMF (K
TERRERT)

GABA 13 CNS it R EMCEHIRERFEL, Mk
FEHEE LTERLTVWSEEZ LR TN,
HEREVIRE B Tro\ 2t GABA 1258, /s Sk
FUNOBECIMB TR LPFETE LR

broTWwb., SEH, bhbid RN OH
BTHIWBD 7 v v ARE (F8) ik
Epyciie IEECHRED GABA B&5FIh
5Z&%H E D Tibb GABA «GAD %
NADPH O EREZFVWME E &K%
HwtHlZl 2 & 2 5, v Mg 58 T19
mmol/kg ($2{%FE &), SRk 2 mmole/
kg ® GABA L, ¥/ GABA &HBET
BBINx 3 VEERRERR (GAD) Offttd 7
BT 67Tmmol/kg/h, M3 WHRET46THD T &
Bhh ot ERFERICRTS GABA OFER
BEGWEBZHVWAERTHIHERA L, ok
F DEfHfafE (insulinoma) T 317 5 GABA «
GAD %l L& 25, BHlEOFET 5
4y® GABA X 25 mmol/kg, {HERRIL 2.8 T
HALIC &b T B <, GAD fEED Theh 138
mmol/kg/h, 2mmol/kg/h THEEH i & » -
7o MET B-HlRZIHET 2 LvbhdR b v
FIV PO VDT v bADEES TR TS
Eo GABA #llET % & GABA X1 & 0l0% -
KT LT, Zops 5o GABA JRE
T2 bisdr - 72, ¥ 72 *H-GABA ORI~ D &
D ZHBERT (L ZHBLBRE, WMOBEHE Tk
38f%) & DRALERL, WekTBI 5%
WEDZBERIB P T, TUHDZ LIXTK
Bizki>5 GABA 25 -l gk + 5 T &,
GABA OfERIBINICR1F 5 GABA DR & &7
> T BAREEZ RIE L T 5.

175. v 2o+ $RRFOBRRK. REZ
K, HiGE (RREX, H—E3)

Morphological identification and electro-
physiological properties of photosensory
responses from the lamprey pineal organ.
MORITA, Y. and TABATA, M. (Dept. of Physiol.,
Hamamatsu Univ. Sch. of Med.)

The pineal organ of lamprey, Lampetra Japo-
nica, was studied in relation to the photose-
nsitivity and the possible secretory function.
With the microelectrode, two kinds of intra-
cellular potential changes were recorded from
the isolated pineal organ elicited by the light
stimulation. One is the graded, hyperpolarizing
response, and the other, the spike potential
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being inhibited by light. Origin of these two
types of responses was identified morphologi-
cally by the ionto-phoretic injection of procion
yellow to each cell, indicating the former as a
photoreceptor cell and the latter as a ganglion
cell, respectively. Spectral sensitivity of a
single photoreceptor peaked at about 525 nm.
Response range of intensity and amplitude
relationships extended over 3.5 log units.
Membrane resistance changes caused by the
light stimulation in the photoreceptor and the
ganglion cell were 5 Mohm decrease and 10
Mohm increase, respectively. Electron micro-
scopic observation revealed well developed Golgi
apparatus, a large number of mitochondria
and glycogen granules in the pineal photore-
ceptor cells, The pedicles of photoreceptors
have many synaptic vesicles as well as synaptic
ribbons. Cored vesicles of about 100 nm with
different levels of electron density suggest a
secretory processes and thus the functional

duplexity of a single pineal phutosensory cell.

176, A LA-1AR LR 5 iR 0 &S
DT IR, T M (MER, BB
TR - B, R

Z v F OHRZE_ LRSI 2 ST R
L, VAMEEREEBIRCIEAT S L, 67%D
Mg ==y QIR AR Sz, SABIIREIEZ
5 ~10FbRFT5 &, 675%Dflac==v + DI
MAFECE ., £ To2BEORN S F—
DR WM S 2728 A, THOR#c=
= v bRENEE TG L CHlEE 5T1% Th -
2. TOTEPHEDLLORDHFRSLE
OHWRRESELRFLEL LD, RIT/NE
g ELRRET 5L, 1~5Hz OFI#TI
MRS MO = = v FidBgnl, 10Hz Bl ko
HBCREA U7, THz R = = > + 2%
B e R L /T ATESE, 980 msec ZHIL
ETAREMSBEERTE . 10 Hz O /MR
BCHESRMIEZIH L TR &, HEIRRIE
CHERBRIBC DL LR ot Bz
2 SRR SRV M > SRE, il 2 i
BELE 5TV DA RERBE 2 S, AMESBH

Reo il < e ER L.

171, E#k#, ARIERMIEFOTR bOJ vk
Bz 2 — O v, BHMHE, N EEE (BEW
K, [E, H4F) ‘ -

M5y ORI =+ F e EvaibicBEL,
RHNERII=2 F 794 — 2 (B) ©, A
HEITFIE=A br v () DMWY « — F S
v ZHETd D, HATECHE LT NIRRT
E: OIRERIEFRT » 5. E R sIE
13 F e vSiolifiRicEd. £ T
oo~ =y FEEECRXIET=A
v 7y OB EHIRNES & By NE RIS
X o THREI L7e. BT = = —» v T B
BRI X 0 R oBein12%, WA46%, Huh
BRKBIRS I X 0 88in13%, HA28%%5, SMAI
ERCHHEIC X D 84n25%, w222, MUNERIK
%G X DA g Bk S he. NIRRT
BT E MUNBKIKENE ST X D IREHMN %,
Wib26%, E1 /NESRIKER S X D iin4 %,
BA3b% ke, —A b wry vEZHED36
%0 Eyink b, 36%5 By iwk b, 28BHFH
& D INEEESE b7, Lo TRkERN
Bl lirh= 2 b o R B L CIREIRE
L BHESEEL, USRI EEERZ TS
Ml AT, SRS LOMBEA T X D3
KiEBAZALL, = F b e E v SRS
T5hDEEbhs. NHBHKRIECIIE & E,
T X - THRE) XN 5 HHE O RS OFER 2 =
v FMEBOE» SRS D,

178, RFAHALX EBOTF FOEY Hil
HEgiE Fnrz2Fay. SHES, JILEE (B
|k, B, o)

Stimulatory feedback action of estrogen
on LH release in immature female rats.
KONDA, N. and KAWAKAMI, M. (Dept. Physiol.,
Yokohama City Univ., Sch. Med., Yokohama) .

Stlmulatory feedback action of estrogen on
LH release is estimated as characteristic one
in mature female rats inducing cyclic repro-
ductive activities. We investigated this action
of estrogen in immature rats at different ages.
Rats at ages of 25, 30, 35, 40 and 45 days

O



were ovariectomized at noon and estradiol
benzoate (10 g/100 g) was injected simultane-
ously. Blood was collected by heart puncture
under light ether anesthesia at 12:00 and
18:00 on 3 subsequent days. Serum LH con-
centrations were measured by radioimmuno-
assay. In rats of age 25 days, LH con centra-
tions were increased at 18:00 on Day 3, while
in rats of age 30, 35 and 40 days, LH increase

13. E& - &5

179, EF)LIRMRSHBME. FAMM,
JIzEHE, SA%8— (BIEHR, &E)

LEpe HEWICHTT 518, — RIS
TR L, ZoBIETsEvwbh T W 5
2%, T BV B 8 it e R G 1R 0 S HE
HEhizdboThy, BEMEDROERCL S
BB EE I HE LN L oy, $5 5 0M
LNE D TRV, RRETHE, £EKT o
ASHRET B 2 R MR SR E 2 5z, ATHE
BOEOMETHE ORI LR 2l h T, &
R B R4 5 AR RED B L R RIE
RED60% 18 3 5305 oA TIHED 2 HiE
B/l TR — 2 Cfiiht, fa/MERERMImmE 2
MR, BREBEETR -2 BBESInEn
FEOEZEL L, £OWAEEIMMNLE,
BRI s X CHIEFIRIACd - 72, 7n3s, 500 x 800
¢ DREFFR OB RIS D e x 7o, BT
ByTiE, £0E L HEBISEZCREL, £ o
HUIR, EWE TR LERT 5 & & BEEXRh
7o. =%, BORED)TIEDE S O Mg HERIT b
FTTH 7228, FOBERMT AR IREN %
b, HaxcBlEEZRLE. ik, F—HE
FR DAL SRER RV IR B AT OB AR E L
AL/ Y ol

180, BEBNESICHTRMES 1Y YV — ABEE
OEFIC 2 W T, B 5, Bobkbesk, EET
ER, SURWEHL, /NHEEFL HIURLT, Ak
(BURIEK, 4ER)

WEBARERPZ LELIERDPIC S A VY —
ABERTEEOEINT HIICEB L. £ OFERIC
L TR ETEROEREZITOMITH TH 525,

il 279

was observed at 18:00 on Day 2 and Day 3.
In rats of 40 days of age, increment in LH
concentrations was induced at 18:00 on Day
1 and Day 2, which were similar to those
observed in mature rats. From the results
above mentioned, it may be suggested that the
completion of stimulatory feedback mechanisms
of estrogen is an important factor involved in

causing puberty.

< f&H (179—189)

JRIEVE 7o 72 BL 7 % R SR S UERR IE 72V T
WL S Ths, SENFI BNV FALE X
~ VKB T O 4 X DEFIRPICBIEBIRIC REET 5
FMECEE N T 2ERIBRETEAT I LR
Rz 100% N % 1 40, Z0#%ix10% 0, 2%
ASRAEPD, MAIEEE, Pos Pco, pH %#l
EL 7= b, p-glucosidase, B-galactosidase, 8-
glucronidase, acid phosphatase, catepsin DG
7o ¥ & HI, lysosome enzyme DEhn%E K L
T REIR L ENIRRD bhind 5 1z,

181, Cosinor EDILIE (55 1 3R) Phase-shift
BlcHbbhD trend % £ 75 o 7= infradian
rhythm, fzxA & B2 8 & B2 &
PAFIZET (REACK, HHEED, £3H)

Expansion of cosinor technique for rhy-
thm analysis. Report 1. Infradian rhythm
with linear trend following phase shift.
SASAKI, T., KARASUGI, T., TSUZUKI, S. and
KOGA, R. (Dept. of Physiol., Inst. of Constitu-
tional Med., Kumamoto Univ.)

Progress of synchronization of biological
rhythms following phase shift was studied on
international matches held in Japan. The data
analyzed are taken from scores marked by
USSR-Japan Volley Ball Matches, 1970-75, and
World Ice Hockey Championship, 1975 and 77,
during their stay in Japan for about two
weeks. Macroscopic inspection of the data
revealed a linear trend with daily fluctuations.
The trend was negligible in USSR team,
because they spent two weeks in Khabarovsk
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and have fully synchronized with Japan Stan-
dard Time. The Dutch team, on the other hand,
lived a simulated life on JST before coming to
Japan, and the trend remained to be synchro-
nized. The Japanese team showed a considerable
negative trend, which is nothing but a counter-
expression of the recovery of visitor team’s
conditions from the phase shift. In order to
determine whether the daily fluctuations accom-

panying the trend are of random event or

periodic, the rhythm analysis with trend is..>

usually performed on the dat‘arcv:orrected for
linear ‘regression, ‘But in- some cases, the
procedure may fail to .detect the wave and
trend. It may also miss the wave and yield a
ghost trend in other cases. Accordingly the
least squares method is applied to
Y =A cos (2 zt/T +¢)+Bt+C+error

and constants A, ¢, B and C should be calcula-
ted simultaneously. By changing T from 2.0
te 7.0 days, one can determine the period with
least squares of errors. The periods detected
by this procedure are found to be infradian :
4.94 (USSR),.4.44 (Holland) and 5.30 days (Japan),
respectively. They will reflect fluctuations in
the conditions as a team, and it is worth not-
ing that the period coincides fairly. well with
each other.

182, ESATHAEINRMES L UEFRM D Na, K
lcd &2 BB T B AL FRTIZE. BHFRHHE
(REX, BEE% REEE)

AR BV CEREO Na X 0K O R F1&%
REETHS. SN, FEEORY & CES)
BIRT, EEARPEINR M S & OFRIR fuo M2k
D Na, K& RER B XIETEE T >WTORE
kAT, WARAHPEEEORED D & W=
NP LEFEI NI BIME R4 EFT (UF-
3) WERWT, &% 150 Ho Wistar &7 »
F19TE 2 EBIRE & REFTE b, BRI, AR
DM D Na 35 X OK 0L REZFHI L7, &
ik, SEEIRS X OSEERIRD B 3cc BREL,
BOET AT TR & ki o L. EEIETR
oM, Fre FIAELL, FOBOARR

1330 m, BT30S & L. #ERIE, DT
DEBYVTHS. 1) WHEHOBIRMO Na JRE
vk, 265.2--12.9mEq/L, K j&Ffix 16.24+1.0mEq/
LTd b, —FHEIRiMo Na J & 13 234.6+£14.9
mEq/L, K j£F13 13.6+£1.0 mEq/L Th o7z, &
DT ENE, ThEFR NaREFKREXIREY
BRER L. UL, Bk e R 0 o M T
V¥, Na, KEZREE DFEOZEL LD DBRERP
iz, 2) EBEFOAREHOBIRMLO Na JRE
V& 220.4+6.6 mEq/L, K jREVx 23.94-1.6 mEq/L,

. 272+18mEq/L Thol. ZDZ &iE, B, ¥

Wi & D EBARIC X - T Na ERHRAL, K
P SRR R L.

183, ;EENAFNROATI—LT7 I VRE (2
$ORECE, IO, ISR, R BT (B
HEX, k- FKR, FFY)

bhubiix 5,000 m ERLL245 M ERR i@ i ¥ E
200~300 mg/dl DBMBEMEE RTE B W 5 &
EEBRBRLTWS (6419 BIEE20%). £
B E MRS OHBEERF 2% 2 572 ® 5000m
F (n=10) 2L L, E/, EEH 305H0M
mhTa~LT3 v, BIBEARLEY, FE
EYV, 4 VARV v EGMEERE ATV &L
¥, IRBENRIAER, M OWREAHR LR M
hhpFa—NT IV, REKLEY, VAV
75 ER I BN % R T8 &t RE ORI id s
Bl ERIIRD DN - 7203, BIERIS %R
DT HO PRI ER O MRS O R |k
AERTIONED ST LoD, FRITHM
BRISZRT D OIEBIE LF2bD /= —
ADFRHASTTE T 5 B HMIc BT 5 T2 — R
& D RABPTIER THBEF OO =3V F —{HE
LTl & 0 L IEIER IR T 2 AP E L, £
ERMAZ /L —ADOHHERE Z D EIERA
RBELEADEEZDNS.

184, {sekEh & EERBIORMILIC DI TD
2, 3ofgst. EEBALE, AWE—, BERKE
F* (FBK, B, §ITREL . HEY -

BSGERY Y A a (AL Wb 5 EDEED
HERSNTAEISLLT, HEHo/LTR—~
& —%Fv, BfRf0kp GERY 4% 15rpm,
50 rpm, 0rpm & U ZBHE L, EHY X A%50

(@
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rpm ZEEL, A& 0kp, 1kp, 2kp & LTE
NENIBHNK Y v 7 SR W Hhis &
EBA IR LT, ORMACCIRIRE, MEEAR
OEEBIVRAMOEXZAEL, WEORKM
BGRERET Lz, £72, EBRTEENFOBRR
R ZE L CERIEEOZE(L, BEEKEOH
MMz e 5 MGHRIZ DWW T HRRE Lz, REHY
BB % BT 78 5 L VPRIAREIE 5 < DY AT
DENL D BEE A THEHEDC D B%EL
D - TRWL, Kz 50rpm FHEICEWTH -
EDXLMT 5. EHY RABRELLEL (90
rpm), HDEWEEL (I5rpm) x5 LEHHE NI
AR OEES LSS, ERERRT
LAMBPAETETD, DAITETHIFAUBKT
DV, BRERRIESEOMM R - <
WAL, Eiz X v+ 5. £k, BRERR
PIERERIREOMINC X » T, FOREE BV
2R L THEAT 5,

185. Prolonged exercise [CE§3BHFgE (5).
EE 18, ZILFKER (KHED, 438)
FRAMERD) O FHRICIITE S IR R D BLFE & (R
EMOPRIERNEL S b7, RRIERRIK
ERRHEES . X BRI e CIRERNE
WERI VS TERIRB 2R - Z E B LM X
NTED, THICIBICERGERD &/ &3
#EDRTFHHET B L vbh TS, 25 Lk
FAEDOMZAME LT, ThEThay
AlnEfER ko & prolonged exercise [ED4
BRI bl 5 HELTh - TE k. AMTIHAF
—PERER R RN R E L, IBEROEKRKEZER
L7-. Exercise }3 1 400m 0 =x— = % 1 F
L, 805 0igE2{Tinb® k. B8 LA
RO LA, TPRE, MREINE, WRE,
B LR, EEBOME, Rtk XCmhy
BTHo. ToORRE BERMRBAEL, &M
BT <TH TV BEF T, EichE UERIGEHRTR
o adaptability 733 <, SEBH Z 0 S ORI
—EVULERERET 5 0IH L, BERROEW
BT TR IERR ORRIETEF - HEF L
T DERBDI. FEIETNMOBERARIIN
BOFHNEL, EHEHDOMPABRMAEDENT
2D, BEINCBRFECIIEHTFORFED/D
XN EMBERIND., R F —IFEOEREES
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CERL, SHREOBMRIWERE & Thid, &
#< performance ictt LIFIR{EBIR ® efficiency
DERFHPARELBAGT D L 2R L.

186, HEXORM L —=vJIcEdRS>Mm
HHR OB FILEKE TE F (KIE
f, 4:H) '

TEE oA L T, KT LBED
HEFr B L OMSE & W S RBFERS < Dizon
Th, TOLEEPIERINEZ LS. F
FHBILT CTIIERIERRAREOLETZ b &1,
10~208 0 B EH R B AGED)C X D FE5 7% train-
ing $hiROBD BB &, K training D@
RIS - TELIBERE L T NEHE»HTH
THBHLERERWE L., AT SEK
WEBO training $HRZ MEHIR OB DEILS
L7z, #HRE 30~ FoERF3I/E 25
%, treadmill 3% training OEBIER & Lo,
FTEEE speed % Vopmax o 2/3 A1 3,
20, JHE1R1EESH, MHEZ 442 L
7z. T 203 FIZ 4 7= % 5 training [A1%
860~912[E & 7 v, W7z b Ftg 4270 L 450
Th 7. MAWEEEIRILY v 7 e X b g
L7z, Ht & training 50H% R T A2 U
728, LHTix 2o 150 @iz wvwi- b Ht, Hb &
[ETOHEHAZRLIZIU D, MEARLWL
TV training iz X 2B 2RBD o758, 1§
BX training 25 % #&C cholesterol, TG & %
IR T OHmERL, 100 BB 5 > + 3
INE TR o T, BEREOREHFINE 72 v T %
training OFENILT LHWASLTED - .
NS OERKREE D &L ITOHEE T BT S train-
ing BROFMAEEZ BRI L k.

187, BHEMICE SR MEF7 I /BOHE
RIEDWT. /NE=W (RREEKR, F—ED)

B H 0% OmBEREZ LTw 3Bk
BREA S AT, ARWEIETHT 9 TE~LT
VMRS XS MEBRES /L TR — & —~ARRT
27 & TAhH, EHEA 2 Hkthofirh 7 I 7 Bk
BFEALBRAS LD, VT vrOLRITEDINS
Y B M ARE O AR Bz, £ Z THIEEH
EEDMIZ 200 75 AQLNEHSERS BE D
Tezictbic, M—BREdblczlcd s, KHHF
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EE:LTRRA VA= VOLBRERIEAL TV
2, oM I/ BBEECRELERIR O
o e O CTHEEFEIFHE BT, T
bbb PvdEd, TRTOT I 7 BANEBEEA
2L SRINLIE TS, F—L7 Y MR
BIRMALZDTHS., —FHIEUEAPEIRL T
RSB b R4S TA— LT 7 Fitnwic B
IO BEHE L TR — 2 —ARRT - DT
I 7BOHETI, <L & AKREISFEE T fho
73 VBRERR TEEZ LD B TRTRRE S
72D, VI VDRPZ - THIBEEL k7.
DYDY RTHYFVRDLT ST+ F=visE
FEELL - TTERLDOREW S FEIUIEL 7
WA, EHELTY PVvEMDT I BOMmFiE
ERAHICE ORFELLAnEHELTE
E7V. FORBLIED i, EEIERRI
EEEIREDHFBRIVEVZESTHS.

188, BGOSR L WIHNED St B a9
ge. WEEA, DNIERE BERT FRERE
(WA KEEY)

B2 TERT DA ORI L B L
T, HIGEBNC X 5 NS O S TRBE 0L LR
WETT B57dic, Y ri A IOPEHIC OV
ERIE Y VMR A LT TR T A
R Ule. EAOTRKAEOH DRI bz » T
ARk X OB o FHA U 7o, RN
B Fh 109 mm? 35 X} 10.6 mm? DR 7 51
&> B OEADIZBEMBTEICDOWT Imm? &
LDORFHEIL, HRSPITEE B AR
&AM E B SRS R A SAEBER R A B 7B R
r=.775 (n=141), r=.878 (n=120) p<{0.001 DOF
B2 2, ChLhoEREIRT Y=24X—
99.78, Y=150X+054 Th - 7=. TBL DIEE
NS Bih CEMLI X BB R TR 5 72 & T
%, EBHAEMMER €) B X RS F)
Ed%L, MEDE C/F) 3RTH - 7. T
C/F OFfLic X 505, £ic>wTDCLF
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190, {ERAFREINIC & BN BEEO X1 L.
KRR, HEESE, THibE # EB (&R
. I’i—{: %“iﬂ)

i‘%

L OBREZOOERER TRT Z EPRMLE
Ziz. FRERL Wb 5EM, RBITEYT
B LEz bh, MREROZTIMAEE, B
TRAME & FRABRRNE DIRTEDSFRA T & B\ iE A5
WD CHTET 5 MW TH 5. C/F IV TRE
NI DH & B LT AER)IC X 5 vascula-
rization OZLIFEMEIRHOZL(LE LTE
227 21 X D IEBRARE & AR OIS O S H L
BTE5.

189, HBOHILICHL S HRRHORRLE
DOFISBIE. EHFE GEHA B $H—£H)

Adaptation to the stretch reflex induced
from the postural disturbance. WATANABE,
K. (Dept. of Physiol., Sch. of Med. Toho Univ.,
Ohtaku, Tokyo)

The integrated EMG from M. tibialis anterior
and the changes of the ankle, knee and hip
joints were recorded electrogoniometrically for
analyzing a postural controllability by the
“shift board” which was specially deviced to
give a sudden disturbance to the subjects in
an upright posture. The subjects from 3 to 12
years of age and some adults, totally 642
(male : 330, female : 312) underwent the test.
The joint angles were mainly used for the
indices of the postural disturbance and these
values gradually decreased with advancing
age from 3 to 12 years of age. At the age of
12 years, changes of the joint angles reactions
were obtained about the same values as the
adults. The most significant decrease was found
at the age period of 5 to 6, and 8 to 9. This
fact may suggest that the children of these
ages have the “turning point” in regard to
the development of the physical and mental

functions.
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0 FEE (NF) fho 18 HE) & O g
(11~13% 0,) FTlO~12AEE Ltk 38
BT C8EM, KoRHMoBlIE 2 1T -
2. ZNThOBEDT v b & 4T FORHEHICA
i, 10~35°C6 D Ta T oo Oy i5EE (Vo)
ZHT 25 E, Ta 10~30C Tl HBECHICES
E < (p<0.05), MM ESFEIEELTD
RMDZOBTIET L EBHA L. 5K
77 3 vedkEbL, BEREATECIeHEEL
7otk 50 pg/100g @ /LT Fr Y VEHE T
DB Vo MMEPHETELLAEL, 20
R CORESTTER -3 13 IES 5 2 FEROTLEIT
X3 Loy Xt ERNEORTTa35CTF
TVor B3 L i Lre. MRRSRY (30%) b
DKGHEBR, REWXCo Ta TELIMLA
25, BEONRIINETHLIAEL, WHEEek
ARG IHER HEO L hOIRE 2 5& o 7.
BEETTHELDS v b OXEEE, Ridst
IBEEX b oo/hE v 23, JRE/MERE DRI
<, 3CTORGIHEDET & BT /KR D
WAHE L TORTIXFEHPTE S, KRBT
BB IBELVWEE RS2 5 & BTREEh
7.

191, 5 MokITZERETE, FREAAVX
LOHBEAY~OREER. RMf— KE N
(dek, BB, #H—dH)

F v POHERETE, RECEEHERERY XA
25 5. bhvbhiifl—7F » F OERETFHE & &
BE7VvA MY —3EY DBV TR L,
BNZAR T P VRTRENGHTRB T o,
Zhizk b 2FEDEKY X AQRRERHG, 7V~
Fv=v7Y Xa, EUNEGERFCERE L
EDY XADELB I CHEBROHREY RADH
BREEAET L, BEAY X AQEE R~
BReowTEREENL . TOKEKDL ST
fEImEShiz. 1) BREEHE TSI HEOHA
U R AVFTEIEOE(LIC X » TR Sh 5 2K
Y RATEA V. 2) HETD, EEOREY
RAFEDICHELGREATTY ) —7 v 5K
DYV RAATHY, VAXAMICHFEFEA»RD Sk
WZEBBR—DF Vv —Z—Hy T T
5LEbh5, 3) Ty F2EUEEGEE R
BtsE, BRETEBICEKED ) XA LKW
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X OHREMERSR - T, H4BEHAROY LY S
VTV RABEEREL-TL S, 4) ZOovL
FFZUT VY RAEHES BETEHOERY X
AR E N BN R DD Y R A L[ CEH
Z2hb, TORERRA—-EEDbhE. BEY XA
W OEAHRETHELYNLESIT7 V) X A5
ATtk - THEERTWEEHEX
bhb.

192, DY ¥EEEOBELEAFY. LHE
i, ALY BMA B, EEER)

Temperature fluctuation of the rabbit
earlobe and the cold stress. UEDA, G. and
TAKEOKA, M. (Iust. of Adapt. Med., Shinshu
Univ.)

Thermistors were placed on various positions
of the rabbit’s earlobe and the measurement
was done under the accuracy of 0.01 C in a
temperature-controlled climatic chamber. The
temperature fluctuation appears frequently on
the earlobe. The pattern is dependent not only
on the position of the artery or vein, but also
on the room temperature. 1) Normally, the
fluctuation on the central artery appears better
under free or prone position than under
restrained or supine position. In general, the
fluctuation of the arterial regions is larger
under higher room temperatures. The most
waves show the amplitudes ranging from
0.1 to 1.5 C and the periods ranging from 10
sec to 3min. The pattern changes from the
resting sometimes suddenly to the active state
and other times gradually to the continuously
fluctuating pattern. The proximal portion of
the artery frequently shows a lesser fluctuation
than the distal portion in the normal room
temperature, but the fluctuation of the distal
portion becomes weaker when the room tem-
perature is low. Further, when the distal
portion becomes inflammatory, the fluctuation
in the adjacent artery tends to be exaggerated.
2) When the local cold stress (0C) is applied
on the distal third of the earlobe, the fluctua-

tion at the outer margin of the cold becomes
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larger in some cases., The hunting pheno-
menon of the Lewis type does not appear
under this condition. In most cases, the fluctua-

tion seems to be rather depressed.

193, EEBREAOEIS L MR « HROHE
Bk, EE R hRESE BEAWT ARE
W, BT KEEKX, FHER

15E4OMEY = v X 3 ZKEEEET hy-
podynamics & L7-ED K Rt & i o &,
prestabilized #j (PS #) ©# 7 B, stabilized 3
(S #l) DPI8HE I X O—ERIZ35 H I B S1iE T 1
DT (I« ) kI CMmEFO 8 EHRE,
2HBOBERICKZHEL, E/22KDE52
[ERADEALZR LKORRE 2. 1) BHD
aldolase 13 PS #lic—#@Mic{& F L, LDH, CPK
B TS i LA L, OB O T 3 HE
EENDA, SHoFRMEHIN535AIRET
T 55 8 OB BE,» Tl TH 5.
ChE O&Ziz kFZ & . B HHEKOSEIXT
T, 2K FALEEHHPHETLTwS. 2)
%> aldolase v, 7H, 18HTIizFRZET, 35

HCIETFT5. %7 SDH, ATPase DL FAE

g, bt <Rbh, #ITkE
EEREE T ch 5. iR TEL ChE 00X
BERLTWS., KERITEAEZRED, KA
BRERLECTH -7z WMREHG OB EELE
E2Z > Twb L5 TH5. 3) Hypodyna-
mics DFEGEILICIEdH D parameter T D\ T
stabilize Xz Wil iz b, IBBREELHEIGIREE
» SFBRESEEISINE~NOBIBRTL o0
D, Zhighs U TIHREBAERATE) < X 5 i

15. & #%

195, Hx )L twitch muscle fiber @ K i
[C%33 % Ca (RIS LT Na f&FiE. /MR
th, KH B, AHEE GLIREKX, H—4kH)
" Twitch muscle @ Kig#iss Ca ki X vl
HlEhsZ &I {AMBNTNER, TOEFIZ
DWTIRARE LA TRV, £ Thhvbhil,
4 =)L? single twitch fiber & VT, K i
X 550k Ca o2 EL LT, £OfE
FAR % X Ot Na 0 4% & OBIROE» HIRFT L

1

%

#D potential AL T &, WIRZEE TH
LEFREANOELEHGE L ORI EE S & E X
bhs.

194, 5 v FOTRHEMLZDIEEICOT. M
SEEM (BAA B, EEER

F v t Ot FEED, ERRIERE, #7217
3 v (CA), 1BENgIEHIE (BAT), hE/x & OB
FERRGEBERE D XS hERich s 0E S D
7o, Bipic R, BAT @i, /47 Fuvar
Y v (NE) #¢5, CA MBiRIFS, FIBHKEDHES
Hr5%, 5C O%kbcBMERAKSET, B
IGROZE, 552 D5, BIERRHZ ETon
THREE i L7z, 1) BAT @HiE<c 8
BRE, N e D CEIBEOE T OEK, Bt
Mo iaEm »aERD biviz.  2) FIEEEBEIIR
LHETERERAMEM L, 55 2 O BRI & &R
TRLPMicH SN, FIBESEES TIEEE
TH 50, LRBIEREE L D BIERER, £2
ZDHBREMOIERE2S38® bh b, 3) NERERE
REBEOTEISE L, BIERHEOEE, BAT
BOMARED bhD, VLY VIESEETIEN
FAREL IR U CHEIGE, BAT ®ediTHEER
R bhinwy. v—HREED IERRRERT
b5, 4) EHIFBEECEREREO THSRS D
4, BRI BEAEL 5. 552 OB
DR EY. REOEIZHNRIELLETS &
HET T ML, KEHK D OETIE
2508 & 7R T, BIE OE X3 HHE TR
L, BEICd 2 E T REEE O35 5
hsv.

7 (195—207)

7z, 190 mM K iz X % K #g#aic x4 5 4% Ca [
#% (1mM EGTA) o= 2icKplshic ;
—0% plateau duration D4Eifi& spontaneous
relaxation rate D{EAEC, flid peak tension
MHEITH 5. ATHTED THERLHICHEL, 22
Na OFECEGR LR, HERED TERICE
TL, DoF DT rate 1k Na [Rkick vZL
{{E# X7z, EGTA-choline Ringer Tiz K#y
ESEECEH TV AR (20518) Tk

O

G



T, caffeine #FEIx+4HicET b 27, Fi,
ZORET, CaffEic X 5EOBESHRIEFII0mV
L & ote. —%, 10mM K (0.18 mM Ca)
iT X % inactivation 3 Na %< & {E#E X i,
THSDOHEEMD, Cafpkic X 5 Ko peak
tension DIIVE E-C block it X b b7 b XN,
ZFhbi—f o “activation 7 Liz#2 Z % inactiva-
tion” (Frankenhaeuser & Linnergren, 1967) ¢
HDHTE, FIBIT, T inactivation & K
J#ED spontaneous relaxation &BH%RT5 &%
% Btz inactivation J3Jfisr > process 12X b
Z LR E NI,

196. Dantrolene [C & 3 Ki#j#E® inactiva-
tion g, mE B, AJHYE (FLIREX
i —2: H)

HEQ/NES (1977) 1, Ca [RET O Kiwii
2 W T, plateau durotion DEHE 7x 5 i
spontaneous relaxation rate DR & %3 H 5
L#% 5T\ inactivation &, peak tension
O R 234 % inactivation ORFE KM I
Xt Na* (KEFHEsH O ricRind 2 enb, ¢
L5 =D inactivation V3 IZJS7.D process T
BT EETFELE ARETHE, Thbo
inactivation % {§ iz ‘“inactivation 1” % X 8
“inactivation 2” * k& &itl, Zhoickhd
% dantrolene (DAN) O Z#st Lic. =L
@ semitendinosus X b 4k U A Bi—ffiite % H
W7z, Inactivation Dif|zEr: Frankenhaeuser &
Lénnergren QFLICHET, WifiHEx HID &4
TCHLHEMNEL, Z0%D 190mM K i X
5 HHa ORI s X O° peak tension DZE{LE
HoTEPLE. 2 bhicEi kg, 1) 25~
10 pM @ DAN £ 3 D3, Kighio “inactiva-
tion 17 2 IR L 7 23, “inactivation 27
CHAEREEY 52 kb, L, 2) 25
% X O°5 ¢M DAN i35 F A (subthreshold
K4, ®REL WL Ca fgET, %X procaine
BFET) KX D b7 b S5 “inactivation 1 kX
O 27 B EhicERCRELZ., Xbic 3) DAN
1z X % “inactivation 1” O{E IR E DN,
“inactivation 2” OXNIXFKMNICEN TH b
iz, ThbDZEER, Fao/NIis o Bz
DAN fEROm» 5 dXHET 5.
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197, BINBHEEHEORS & IS %, IE H

# IARER (BHETX, E $H—EH)

BB EIGIEE DR TH = LEHFLIX
B EE2 D - T 5 BE—HEE VW T O
VRS T 4 I v, bivbhii~y ARG
(EDL) OfifEmz v, M—iiE L F CEEsx
SR A AR X » TERH, J1EEEz
B, BEEL Mgy sk X O dan-
trolene iz ¥f% % K &% # = /L5 (semitendinosus)
D F & HEBRE L. =7 A EDL e
30°CHEEIZ 3\ CREKFIEIT T LA R 2 5
HEF 50, FOENMEHI=ADERITELIIL/S
BELHL, »ollBic X 5k OIRIEFEE
Ulstn o tz. TEIEAS X GO RIRE %
FTFBR LB WEE TS, & =/L TR
BT LB OREIRN DR S B h 5 DK
L, =7 ATIEA L10CCLUF Tl Ty s
SEH Ui Shicd» 7z, Dantrolene (40¢ M)
RN EEBLET 5. i EDL O \WIHE (5B
) RIEL, EETERSTE. ERh O
Loy AR % &, dantrolene DHNHIER
IEF S e, BLEORE RIS IR IE I & T
castore 75 activater Ca DWiiEIMEIR Tl
Z i lhBbT&%RL, ¥/ dantrolene D
Zhiftss Ca iz X » THID b Z & 13 E-C coupl-
ing Dtz Ca P55 +5 trigger 55
LEBERLTWS.

198. RO #MEBRAKEOME. BT I
WHEEY (K, & ERET)

Analysis of tremor frequency of the
index finger. WATANABE, A. and SAITO, M.
(Inst. of Med. Electronics, Univ. of Tokyo)

Clearly observable tremor of human limbs
having a line spectrum can be induced by
relaxing the antigravity muscles during the
stroke movement taking nearly a second. The
physiological sustained oscillation of the muscle
is isolated from that of the antagonist or
physical damped oscillation by this method.
The sustained oscillation during the extension
and flexion movement about the MP joint of
the index finger with a inertial load up to 50 g
attached to the tip of the finger as well as the
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damped oscillation following a tap is measured
using a small semiconductor accelerometer.
The muscles involved in the oscillation are
identified by EMG as the interosseus dorsalis
I for extension and as the extensor digitorum
for flexion. The main frequencies of the susta-
ined oscillation are 9 Hz for extension and 7.5
Hz for flexion in case of no load, and decrease
to 6 Hz and 5 Hz respectively for the 50 g load.
The subsidiary oscillation has the frequencies
of 15Hz for extension and 13 Hz for flexion,
but it can not be observed for more than 20 g
load. The frequency of the damped oscillation
following a tap decreases from 19 Hz for on
load to 5.5 Hz for the 30 g load, and a sustained
oscillation is induced by the tap for the 30 g
or more load. The Laplace transform of the
equation of motion including the stretch reflex
provides the condition of the sustained oscilla-

tion in terms of the phase angle.

199, BSIVHERED I F & Y HFOEIEE. JUKE
A, BAE—ER (Rt [E, 3R

B 2 R T B A TR RS 20
2, 3T VHTFOWEBOER R4 L < T HHR
7o. B LERBO X BRERSD 5.5, (1,
0) B&te (1, 1) REOMELBERZRY Y
=T e Ay VE-FRHWCRH L. 4Cik
B L HINEE D4 B (600 msec) % 30 msec @
RAEIC 8 L, &k (1, 0) it
(1, 1) RftosmEibe ki, MREHITIHED
FHE & BICES Lic, £ ORBIRGEOREMITR
DU TH 5. a) JRELIFH{V~ILICET S
Weiid, RIARARIC A B X D 149 30 msec
By, b) BREIIL, RN X D BN THIERED
RS, WiEROMEL OB, $4+vvE
HRRNWT + F AV P OIEE»BHINT 1 T AV
FONENBET L R L TV S, K4l
% DBz F N TSI 21T, WEh©
HZBHIATD I+ VD S Bi-S—2 v |
HHNT 1 T AV OREEBHLTWES (&
RHiC &1 5 BEER) 23k BRiEhoBE
ROBAMEE, RCHIRABHEEZREILTND
LEOBBREE Lo, TRbE, HIEE

1%

%

NEBAREHENCE L v 0, HREROS
TFELOXE X3, —@tkiciRiRERFO - Thic
ELT

200. Stopped-flow k[C kD79 F 2 « 3 F
LV EAHOME. HERHE O O
K, B, Bk« ok nF)

77 FvEH ARG (HMM) BOREEK
JEEEA DEHTTHE L. ZOBEARBER
JSIBED LREZMES 2 b, FEE 350 nm
DNDFBREC X - TRkdDe. TORR, 727F
VEFHEBHMM G FE X D B WL, 7275V
25FpHMM 1 5F L #5475 (2A+HMM—
Ay»HMM, HMM G FI1EMETT 7 F VT 1 T A
VNS TB). T 7 F vy T Bos HMM
BFRE DS NET 75 v ik A+HMM—A «
HMM O SI Lisds » T 11 oBETHE
EEBRT S, LeLERD, 779V 74 72
VikicteRiFy v FE R HMM &4 F i
ADP 2341 TWoE, 2A+HMM—A,.HMM
ORIERBERr o, WIEE, PrFIATV
BRIEDILRHIEE & 7 - T, $%E1E HMM 57
O—FOHICHES Uiz ADP 2745, iEHERhLic
W b xkL, * o FR 2A+HMM—
A HMM OFIGHHE L EEX BRE, TD
KIS iE AL S HMM 20 e =0 F4E T 5 FiT
k3 %30T, HEHALB—2THLY 775
FAVI-1TRELENP o 7. TOXSET I
F v HMM ORERIGOHEE R I ATV
OhriE &, HMM O7EHHA ORI X -
Thavir—LINTWEEIMEHTE .

2001, €40 rFLVEET NOs [CLZKH
MO MEYR. MTHAA (BEX HE, £
)

VO HEARTHE»SEOHML, TheFHE
SVRETT, M—/MiER cERECEIEL
7= K ##fERsfEv: Cl Ringer 3%, Cl Ringer i
5mM ¥/ e & VEER:, NO; Ringer i,
NO; Ringer iz 5mM ¥ 7 v + & ¥ VIFERED
JEI&T Lz, KIhEREC 1) 5 K80 K ik
B (mM) iz 2heh2s, 16, 125 74Th 0, [E
AL (mV) 1E—54, —59.5, —62, —701TH-
Fo. BmME 7 m b F o vk KElEMEE T

O



BN THS NOsIFERE 1T WA 5 mV (&
TE® ¥rrbdvvd NO; 2RSS
5 & KHfEREIR NOs DL 2 XV X 5iziy8mV
ETL, EZ7w b+ vE NOs 0K H#iEheiasy
FRIIMERHTH o7, ZOS5mMMEZr b2 v
& 5 KIgiERE DK 5 mV OE T3 DIATIRE AL
BB ETHlE LRI SR I X 5 AR IE A
FSmMoOEs7r } 32 v T5mVIETFLARE
E—FT5. KinfiR P RAEiET 55 To
RN, FRESKREL BB IBEER LB E
W —RAEROMIZIZE 7 e b EY v B X O
NO; iz & BEHE SIS Shich - 72 Ky
MEREDIER T IT M » TRIBmHRI 3 13 5 Kk
BRI KRB~ L. KIRE-R
TEIE S mME 7 v F & o VEETCLOHE
PHEIT B H Bz,

202. REAHIVEOEFRE-RNEIR. W H
R, REZRS, RSk REEKX, 4

Effect of muscle stretching on tension
of caffeine-RCC. SAKAI, T., MATSUBARA, S.
and HASHIZUME, K. (Dept. of Physiol., Jikei.
Univ. School of Med.)

It has been postulated that mechanism of
RCC is due to Ca released from the sarcoplasmic
reticulum by additional effect of caffeine and
temperature. By use of FSR, the amount of Ca
from SR on rapid cooling was measured in the
absence or presence of caffeine and confirmed
to be sufficient inducing contraction (Nishijima
and Sakai). The isometric tension of caffeine-
RCC was investigated at various sarcomere
length. The length of muscle was adjusted
using the difference of a lasser light (He-Ne,
1mW). In the present experiment, caffeine-
RCC with 1 mM caffeine developed tension of
60% of the tetanus contraction. The active
tension of the caffeine-RCC was decreased with
stretching at the sarcomere length of 2.2, 2.9
pm. This decrease in tension was accounted
for almost entirely by decrease in the degree
of overlaps between thick and thin myofila-
ments. When a tension development was relati-

vely small in the presence of caffeine below
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0.1 mM, the bigger active tension developed at
the sarcomere length above 2.2 ym. The results
suggest the two possible mechanism ; increment
of the Ca-sensitivity of the myofilaments and
increase of Ca release from the intracellular

stores by stretching.

203. KT BIHICEHTIHE - AEORE
EEOHHE. LTEBREKW, AHF B E<y7
VFER, W)

7 = VBT oW T, K v TRic
X D EBRIPNIC AN R A S X O & 2,
[R5 % L O &4, RIS [R v 7 ic
X DERMNOREOE S 2 —E D, WA
BT, A ORI CRRES RN E 5.
z7. ZORBOBBS LR TRAZY V—F
XD TDOIRE Lic. B—iiiftosgz futic
THTHTEICX Y, WEBNED A 4 villkE
BRI LSS, WENERCET 2 BEEE
DY 2 ANT T 5 7c DITER BT » /2. 2SI
Fime L Tk, 500cycle OIERIEOETIMGES
ELCHIZ B X 87 b © 2RV, RH-EE
ghfix X—Y FEERETIC CRESR L 2. Bi—pfiifE
ST RIS 03 B B BV M N
BELERT, WEOTMORE T 5B E
Nizikkt T 5 Na o F v RIS ok & it
S Uiz SNSRI 31F B3R I-BIE A %,
Sk & FHHRBIE D DPEOTN LKL S 57
BT, IRI-BEMBOMBEEE RIS 5 &4
iR ST Sy, ZORI2OWTH
B 5 Ok, Bt 58k L RSB
EoZon%Ezbhb. ZOEIC2OPWTIEE TR
HPTH B,

204, Triadic junction DifE& S,
mE, HEME, BHEE CHfEA H—5hH)

B =NEFWT, O @ plasma membrane-
JSR system & & #% 5 @ triadic junction &>
&, BV, BFHAMSBNEEET-2 1)
5D plasma membrane-JSR distance | urea-
Ringer iz X 2RI & W ZRRwc#EAL, ZD
i, E-C coupling 2fillEh T3 (BT
@ ‘glycerol effect’ [z#8Y+ 523, glycerol Tk
HEUREW)., V751 VIR OWHIER b B %,
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distance OH K% dELiBET 5. 2) FHED
@ triadic junction ¢ distance (triadic distance)
% dantrolene sodium (DaNa) iz Xk D#4kT5.
Z OIEYiL tension-membrane potential curve
%7 (depolarization fiJ~) FHF O T, D
triadic distance ¥, Z Dcurve ORLEZIET
BEERRTFO—2&ELLNE, O, 2D
distance &, &XR4&4: EIBBRBAHAL, &R
BEMNTHET 5. ORI X D, triadic junc-
tion ¥ feet OFTTHEMITH X 5 Wik 5. 3)
Preliminary 73#&8ic X #ui¥, ruthenium red i
BEBELGT COERI XD, EHHO lateral
sac, SR SRiCEA T 5HEIFD bhic.

205, Caffeine-RCC & B5AERIED FALICEE S
ZFgE. HEFIE, KRIHE, KR=H, PEHE
— (RWK, B, JERA4H)

Investigation for swelling of intracellular
membrane of frog skeletal muscle to
caffeine rapid cooling contracture. YOSHI-
OKA, T., NAGAMI, K., NARUSAWA, M. and
NAKANO, S. (Dept. of Physiol., Tokai Univ, Sch.
of Med.)

Caffeine rapid cooling contracture (Caffeine-
RCC) was developed by T. Sakai (1965). The
contracture was concluded that Ca ions were
released from sarcoplasmic reticulum (SR)
directly to rapid cooling circumstance, though
no membrane depolarization. Morphological
alterations of lateral cisternae of SR were
investigated for treated various concentration
of caffeine and tetanus by electrical shocks. M.
Sartorius bundle (length:ca 20 mm, width:ca
0.5 mm) of Rana esculenta japonica were fixed
for electrone microscopic study. Diameter of
lateral cisternae were measured about 0.231 u
in peak tension of 1mM caffeine-RCC and
0.303u in 2mM at the number of 300~400
SRs in electrophotographs. Fixed at following
the return to room temperature, both diameters
were measured 0.172 u into the control condi-
tion. In 4 mM caffeine-RCC, increased with
thier diameter to 0.346u, however, did not

recovered to control irreversibly. Fixed at the

&

%

stage of half of peak tension and inactivation
process on tetanus, there were no swelling in
lateral cisternae. Our conclusion is that the
caffeine-RCC would behave in physiological
alteration under the condition of less than 2
mM caffeine concentration of these materials,
and Ca ions would be released from the swol-

lened SR by rapid cooling.

206. )L 34 7IUEICES D 2, 3 DER.
BEEER, AWl AL (BEEX, $H—
£=30)

BRI % #%E L7 skinned fibre %44
BT S E, HEENS m EL TN
V. ATz DIRRBICEIE L i OB 5 i
10~100 v/em OF R EEL5 25 & (1) v ¥ —tE
I ORENEML, 2) ZHERbLE LTI
D—FOBIBIENEE D, MAFBHESL. 0
IHENE, KAPEFRER Lo thin filament @
BROZE i X5 b0 EMBNTE S, RRENT
% Bbh7e thin filament BT 58 %2, #E%
o7 RTHET2ENTCORZIEATSC
L gL, Myosin Z2iAHT 5 BT, BED
KClikgEs LR X%, @METS L, BERFTHE
> TEREMEML, BEFRREOE(LREI/NE
Rote. UL UEEHE KCl JREE DU THEAR U
W, WMEEARMOWEE L DR &, BOERER
INE T IR LRIk E IR ol —TF Ca &
2 X BIUEOBEN S, T DRIk thick filament
BEFEELAFBHLELDEELZBNEDT, ZO
ZHEA3 thin filament WHFT 5 &\ 5 fRRIIX
Hahs, WA X s EAEDOEFHEOZEL
S BH OB ER EOMEL 503, 4H
A A VEBIECR WO, IR ERER IS
ZBEER I, FRBECXORBHMINEE
Z5N5DT, TOBPEEIER U TAEIENERRT
T thin filament ORMEZBRET TS E 23 B T
7z.

207. EEHERICH DN D HIFHETHEMLD
1EHEE1E. MR, BEFE, PMhESE &l
Z 0 F, BARERE RIBAFE, FEREEHE(R
ARk, AL FHMRaw =, FEREF
TP « WEHEE KR, #, 4

@)
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EH IO E=Ep T, HEZ2HL
R OBITR TR L CEAF ML 5 @D
RHEEZES, ERFANEELTEHMLE &
SEMREHERNE, $HEREZRETKL..
$ERIZ X 5 NMU 231 7 S8 DR EGE
KEMEEET52 itk - T, TIICE, 20
THRDBLLE 5 2 FEEDW S REDIE
T SR X, Z OREORIBE TR
hE <, BESPLPSEERS TR TWThO
TA~DEA Uz, O ETCETLEMOR

16. @

208. LEFESEEAD *Ca OffE. TEHIL
8k, AT (EREKR, E, G4 - FF,
LR )

The binding of 4Ca to the intercalated
disc related with healing-over. NISHIYE, H.
and ISHIDA, A* (Dept. Physiol., Sch. Med., Jun-
tendo Univ., Bunkyo-ku, Tokyo s Dept. Physiol,
Educ., Juntendo Univ., Narashion, Chiba-ken)

In the papillary muscles of guinea-pig’s
heart, whether Ca?" actually binds to the
intercalated disc on healing-over was investi-
gated with electron microscope autoradiography
using 4Ca. The preparation was injured in
Ca-free Tyrode’s solution and then transfered
into 4%Ca-Tyrode’s solution. After 10~15
minutes, during which the decrease of mem-

brane potential after lesion should be recovered

almost completely, the preparation was given
to the fixation. The number of filamentaous or
fine silver grains struck by-particles from 4*Ca
located on the structurally changed intercalated
discs was about eight times more than that on
the intact discs. Besides, the number of silver
grains per unit area was five times more on
the discs of injured cells than in the other
cytoplasmié structures. In the control, that
number was 1/3 of that of the latter. The fine
grain located on the separated nexal membrane
or on the cytoplasmic side of desmosome and
fascia adherens in the disc of the injured cell.

- From these results, it is suggested that Ca?*
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FEEES TE, $FEMBORIATALZ 55 - R
FHEANE 2 RBETEWTD, TOBMELIRE
AR ASRERIAICSETT L, JEBL « BALF 5 M~k
BBNY RSN, BHALROBEREZITI,
RERIANOEILEVE S 50528, BEHl~EAH
Lhilsholc. ThBORREENE, HEEIEYE
WAL T AREHERD 7 = A A7 P ALEITT
ZBhBRME» LB L, Shiz. ZhbD
MBI G HETR B E S O 7 AR SR 2 )ik
T5hDEEPbh5,

#h (208—227)

binds with the nexal membrane and produces
its structural change resulting in the inter-
cellular uncoupling, indispensable in the heal-

ing-over.

209, DY ELHFICELETRIEE S EEED
B kEEz, THEEX, B #F REEE
(RRfnk, [E, H=skI)

ERBEERR T 2EERRS THSBRE DL
BB 5 BRI 2R+ 5 Bo—
UE LT, £DHMRRED—DT & % phospho-
lipase C (PLC) 2%, v ¥ ¥R E M5 £
BEBHEDIR &, ALSIHBEBIMECS 2 54N
HENEEZHEE L. ERI/NERIEZ X VIRE
EETORIIEAL & MR Rfk, —FELEEmE 1
Gm G OSTEM IR N T 5 B2 B L.
PLC DBl 0.24~0.36 units/ml G, KIEID
3 PLC T15~304 ORTLEL L 72kE4 (PLC
JRIRITA) & RATTEA (HIR) &t ST
Wwie. PLCIEBA B et BRI RE R L, £
DEDIRAFERHOEEME, RIFZIRD « J5E
WIERIR BT OEF ZiEe it L, i
R L7z, EfetE BRI RS, PLC AL
T acetylcholine iz X 2 ¥R BIAIR EZ S
- 72 25, l-isoproterenol MiAByEHEINE L, 1H
EEFIT X BHMIMREIMEI L. Thik, 2R
ZBA5-T 2 R OIMBEIE MO BF 2 ET 5
e EEZ BB, —HILEBNEC L TPLC
ERELEEE EERER L. T L THHE
Ca®™ JREEVIXIGT 2 FER I 0Z{LiE, PLC 4
IEACREFE RIS hiz, LrLED
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BerFr, HEBEHELOZR NS, Bk s
Ca*™ ADHIERRIZFE L, T L HHIEAIRE
FicBlE T 5 Catt OBEPIMH SIS 7D LB
bihi.

210, REMDORIRENLEFHORIEEE
. AL, MABEr GRRlEEXR B ®
TREE o HERR, rRER(LAEY)

=7+ VOLERE, FEOSHEPSI0HH
FTOMic, Na 4 FVick+ 5 RZH2ESL
THER o> SRBRE OB LT s &
BEHISRTWS., Lkd-T, ZOHEo% stage
DO LEFIEOEEES FO—2>Th HIFE D
FTEYE A, SNBSS T 2 WEEER
L7z. Folch 5 « 8L 7=lFE %, Rouser
D2RTHBI/ R N T 74— ETHEDED
OBITEIT T EBRLT, £hThit 2w T
stage fD %17 - 72#EE, PC, PE, PI, DPG
oW Tid stage [OZBIHEVRDL hix
W3, PSIZZEEOH] (4~8H) LM v
6 %D E % R b, THLMEME L C2LH Hickk
35% &%, —7% Sph. i3 (4~6H) g
BHEW 35% DIEZR R - T 5 25, FOHBAKIC
WMinL <, 128 HLMBEEOCY 5 < 2 i s ix
b, 21 HITIZ 75% & %5, PS & Sph. DX
108 Hizifliz+ 2. ZhboBIEEicHT 3 ¥P
OIR DAL EEIE L=, stage it X 52{LixsE
DoNEP T, Ele, T+#AT75T4T v 7IE
Bilk D& pkEEE 1-acyl-GP-acyltransferase D7
HWEOHERRD, Z0ZE2TRHLTVS, B
Loz tnd, BEEMRICR T 2BIEEOZS
i, REEEREL DD, LA, MRORNE
(LIt d LD EHEDOEBTH D Z LA LMIT
otz

M. 4 XRLEFHEHELD “slow channel”
£t h57a5 3 & Mnt* O §EER. BT
FEWR, ETHRE PITE BEFEZ (KB
X, B, FZAH)

1 2 LEEEHYEEDENE, MEBEI X
DELER L, £ D “OA W b E Dk X O 7
7 b~ TROLEBEMDWO “slow chan-
nel” 2K % & Eb h HEHOBEERS iso-
proterenol (ISO) xt L TSRS~ T T &

]

D, MOZDORIEN B-vEe TR -G T dh
50 BT TIEMDE (BT @ S0EMEALE
EAEA1975), Wic, T OHIDEER: Catt
kb, BomAmicBEL, Zhik Mo ick
D IREREECIR SN, 4, ZoRHoO
MR % ISO & Mn** OFEEVERZAN
7z. Mn** (1 mM~2,5mM) Fhn#gic IS0 (5 x
1077~ 1 x107° g/ml) Z{ERI-& L8 PP-SP 47
HMizfER e vy +T5E, ISOITXSF—DSP
ki35 PP ORiSw{EEIGE Mt OJREE
KAFHEICHIHEES & 5 h e, ZOFEEVWDDS
Lineweaver Burke Plot z&Rx$+ % & Mn*t 1
mM FiEic IS0 2{ER &R Y v » FITER
ERAERETH D, affinity 2RO THSD E Kmid
24%x10"¢ g/ml Th -7z, X5 Mn** 2.5mM
Th7ry MIEELFE TH D, EERT
affinity b, 2 DREFEHGMAD FE [E 2 R
Lk, 20z &k, ZORYOEEN T T 5
Mn*+ & ISO OffiiIIESEENEIP D 5HE
~T.

212, DEEAIREED FORBECH LIET
BB, miEvsk, REA, BE—RB (AU
B, ¥

BB S OEHICD 55 FBEO—InEH b
Tl 1 RLEHOTRIBRIEAL —EIHET
ML, FedRN T2 OME T B3 BRAE
Jg OEFEMITHEEEXFHERH A DY
vy X — %%, O X BRER AL
2. Z05% (1, 0) Eate (1, 1) RAtic
WHHL, WEOBELEZ KD, MWEHIZI A
VT OBHMOEMSA 2 KL, e xiE,
THIWT « 5 AV b ) OIEBRSHT 5 34TV
FHE O X IR, MREEHIIIRA T 5. NG
EREs 1200 & &, JAEHIE 1344021 (S
D, n=10) T, #HKZ 4 5k J7 1% 287481 g/cm?
(n=10) Tdh - 7. RERIRNZFHE0EIT JF %
LBEIE30£18% (n=5) BN, HFAFER
11326 +13% (n=5) Wb Lk, IHHEEZ S
120[@ %> 5180[E iz i3 &, BAHEEIEIZ19410% (n=
5) BAL, BAFEARNIT206+6% (n=5)
L7z, BAEORSE, BEERICX 3RO
oA 2%, R TRHIW T 4 S AV R, ©
77 FvORBEICEES I &Y VEEOKOE
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213, LEflcds LT Cd PHRO pH EKFE.
WAEF, M B REEKR HEE

pH dependent Cd effects on the contra-
ctility of cardiac muscle. HORIUCHI, E. and
HAYASHI, H. (Dept. of Physiol., Saitama Med.
Sch., Irumagun, Saitama)

Cd of low concentration (1 ~10 M) brought
about decrease in the contractility of cardiac
muscle without changing the action potential
(Hayashi and Horiuchi : J. Physiol. Soc. Japan,
33, 368-369, 1971). The aim of this report is to
show the remarkable pH dependency of Cd
effects on the contractility of the heart ; Cd
becomes more effective in lower pH solution.
The cardiac action potential and contraction
were recorded from the everted sinus-atrium
preparation of a bullfrog (Rena catesbeiana). The
contractility remarkably decreased in Cd Rin-
ger’s solution of low pH, though the contra-
ctility of the heart in normal Ringer’s solution
showed little variance by changing the pHs
from 6.5 to 9.5. The same results were obtained
when Cl in normal Ringer’s solution was
substituted by impermeable anion, SO, The
antagonistic action of Ca to Cd was demon-
strated in the whole pH range. In lower pH
solution, more Ca was required to restore the
decreased contractility to the control level.
The result of atomic absorption spectrometry
suggests that only small fraction of Cd uptake
is pH dependent and specifically related with
contraction mechanism, while, most of Cd

uptake is pH independent.

214, 2FAHEKIC LD RNENY-LEFOHEI
WEERICD I T ER OB, EHESk (BEE
K, B

On the E-C coupling of mammalian car-
diac muscle studied by rapid cooling
technique. KURIHARA, S. and SAKAI, T.
(Dept. of Physiol., The Jikei. Univ. Sch. of Med.)

E-C coupling mechanism of guinea pig

% 201

papillary muscle was studied by microelectrode
method, with rapid cooling technique performed
by lowering bath temperature from 36.5°C to
below 5°C within 10sec. In non-stimulated
preparation, rapid cooling caused a slight
initial tension (phasic component) and a slowly
developed tonic tension (tonic component)
(Rapid Cooling Contracture, RCC). Rewarming
produced a small step followed by gradual
relaxation of tonic contraction back to resting
tension. Phasic component increased depending
on stimulation frequency before cooling, stimula-
tion period, and stimulation number. Tonic
component was slightly affected by these
factors. Rapid cooling initiated depolarization
but no action potential. RCC waa observed
even in depolarized preparation immersed in
200 mM K solution and markedly enhanced in
Na-, K-poor and Ca-rich solutions. Ouabain
potentiated RCC. These results indicate that
rapid cooling may release Ca ion accumulated
in intracellular sequestered sites and that [Naj,

and {K), affect the regulation of this Ca ion,

215, LERD N 7 x A VHHE. KEAME, BFE
BRER, A (IR, i —AREE)

HEALEHOI T =4 VIEXTBIEEE, B
ISFEOMADHZTH D, iR SRV, X
MR TH DT EBHSN TS, RIFEICHVT
Vi, DEEEIRE Ca iR LRI T = A v
iz b &, BRI 2H0kENE 5> 5 2
LW+ 5, 162mM Ca-Ringer ¥z 124-R)
ZL 20mM &7 = A VEIZIHIICEZ 5k
i3, EeP NP LR LTI SEBRNCET T2
W E, FOHI0HLLEIRIPHER S D ikt
HHECRHTE S, ZOHT =1 VighET, 1)
BT =4 VOPRERL~2mM Xk b FEHEL40mM
TIEEESCE T 5. 2) sk Ca PR 1.8~
324 mM DT, #WHEN L Ca RE & DR
ik SFROBMRERED. 3) HWHEOERNIEE
iR Ca ICIRTREICIKEL, RAENES D
DR EET 52, FERAORNT LI SLUAT
T THB. 4) TrhAf VIIECHEHOREHE
REEDLD, FHEEORNEZEVWENT0Z T
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XRBETER. Doz &b, fi/MNMago
Ca BRAEIIA U Ca P IR E L X OB EMEE X
7 4@ half time ¥z &, WHGEH OBV
W Natks S S Ca iKiliskT BIEANT
HY, PEstERlas L viKEAT S5 Ca lwhkT
BIRNTH S LEETE S,

216, DEEEHORERICKH TSI 7IA=F Y
DR, IR, FRSMH, MAREE (FRE
ok, HEWR, TEBRA:ED)

7 2 =F VOLEEEGOEER T 2 505%
RN X DEEE BRI TR L, 1
XOLEEEBERCT 2= F v 1078~10"5 g/
ml 259 5 & E5~305 AN i SEHaED
REEENSET, RRTHEHEMLOE, K&XL
D AN R OIEBIR DTGB~ DT A Biviz,
Z DY OIEHINCII B E <, TEEL
WIETTIREIIRIE D S b LB I b B E
BBALDORAI kD EECHANRRE 25 & 5 h
Fo. E7Z ORI E S V7 ALK VLB R
—50 mV fHLic s S E v Na B 7 e v
755 AR ER L. FRORBREDCT 2=
vEISIER X ¥ 5 &, ZOMEBTELEAF
VEBREEILO R WA LI E KEROBD %
REEE B BN, WTFh T3 slow inward
current {TIIZELIZ A b o, X SICER
U CRB B O HE U 7o AT — 60 mV i
XV BEOBMNTRET AR EEROHERL D
Nic. TONMEBRIIFBEEBAL K Na ~oD
KAEE, TTX O ry 730508 X DB\ Na
BMTHDZEPHPEL . DLET 2 =F ViRg)
VIBIRILOBK « 18 & KEROMD 27 ic R
W Na BIOBRBICE - TREL, < E34M
ik slow inward current 3% 7 L TWwWis
v,

217, RMEVREEEIC & 1D BENREMRERR ©
FRAERE. KIFEX, RE @, HEH
GROEHA, HERT, EERAE)

PERIBMBY P OFVEIEIIR D BV Y X ADH
TR VAT L DB XN D &L DARTFbhizs,
fh DRI D FET B bRy, ThEED5
e, vy XFoliEHizEE L, fohRicElz
D, FEPIWMHSTHHTSIL LR D

%

2 D 2% ol SHER BT i~ o ESHT
BERDDT, KB LT, —FHOEHEL
DELFIRMIRIT X 0 75 ORISR D
BEHBEILL, FDY RABE(LTEEELLN
BHiR%E X7z, CHEHEPDHDEZIML
TR S A R E T O BRI 2 Iz e Lic
LA, B EERRS ORI 5 &,
TONRAMEIIER L, Bfcings &, EHET
0% B, ik REERREMEEE R RO
RE—FHLTnb. 2D L X iRMEHOIRRE
HIC R T, BB OSHIR 0 MfassieE 0k
WO RE BEERAE2 21T 5 & L 2mE
L, 1RSENRAS G 3R 7 Sl wWE RO —ii B
LZEDHDLEEZLND.

218, ENOFYPTHIERIER & ERAYLE
TEIRIHIER & o8R8, FEAEOKES, BHIES
(Frimk, B, e

Prolongation of the effective rgfractory
period as a primary mechanism of drug
action for suppressing coronary ligation
arrhythmias. HASHIMOTO, K. and TSUKADA,
T. (Dept. of Pharmacol., Niigata Univ. Sch. of
Med.)

The effects of bupuranolol, a potent pB-
blocker, on the electrophysiological properties
of the canine ventricular muscle preparation
and on the ventricular arrhythmias produced
by two-stage ligation of the canine anterior
descending coronary artery were compared to
those of other antiarrhythmic agents and -
blockers. Bupuranolol suppressed the halothane-
adrenaline arrhythmias in doses as low as 5
rg/kg, but did not suppress the coronary
ligation arrhythmias even with doses as high
as 8mg/kg. As other B-blockers, bupuranolol
slightly reduced the rate of spontaneous cont-
raction of the blood-perfused canine ventricular
preparation. Quinidine, lidocaine, ajmaline and
diphenylhydantoin produced negative chrono-
tropic effects, but procainamide an_d CH-200
produced positive effects. In the isolated ven-
tricular muscle strip, bupuranolol as well as

procainamide, lidocaine and CH-200 decreased

O
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the maximum rate of rise of the action poten-
tial. However, bupuranolol did not increase
the effective refractory period significantly.
The fact that bupuranolol failed to suppress
the coronary ligation arrhythmias seems to
have resulted from the inability of this drug
to increase the effective refractory period.
This supports our previous report (Hashimoto
et al, Europ. J. Pharmacol. in preparation.),
that increase in the effective refractory period

is the most important antiarrhythmic property.

219, FiRBICH(TISHERY Mo v o0
FAE-2 Y. GHRER BEX B §i—4
)

DB B AR 0 DALY X A0H WD
DPBVLOZHE—T5LFHEL TV, =
NOFIRIAMIZ BT 5 Y X ADFENE, PR
i X % pacemaker shift itk o TWAWNASLE
B3 o5, FLIEORAK Licbini &
23 o 72D THE T HRETH 3.

BT = A OREMRIEREERL 2 h 28
REESEA Ringer i TR L, Bk
I D BAL % intracellular ICEISR L 708 Bk
EHRRZEIRCRIBL T T O ZLE2BET5
&, —RCIRBAOK S X, SUAEIHIT 5 HED
B, INEERA DL % & 7o LIRAANC I B DhRE
{#1kT 5%, HEHOEBRIT I W THRIS DR X 3
K OHHE R B BHIFHPY (2 ~ 5 v, T/sec) ihse 3
% &, prepotential 5 pacemaker potential 7»5
SHEELTY X ADQEWZ M T T 5T LHT
Elo. TOMKRY XA0ELE S K| T &
5. 1) fERMEIRTVS XS RFKC X - T
HB IR UEGRR ) RA»BH DY) XA D
E530. 2) ENIERT 5 BIBENCIERD
VRAAERET S DD, 3) HEnkEk Ligke
Rok VXA (HOEITITHER THERIT
FELTLEANDEDLIDRETDHD. IHIKH
T X - C pacemaker shift 252 51X B L
YRADPBEHEANDELDLDEHENY XapbD
ENDEDLODFET S EBE L VIFICE
JBHFAR D OFEIL, EEREZLNTWEHOD
LRS,
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220, [F4DRHETICH (T D05RHEIM Ca.
FHGF, HPEF (BREX #AF, 4H-.
R, a3k

B, Fyv b, TEAEy FREDLER %
7oV ELEERG 13045 Ca D & h T AEITRbE,
BN FREECI2EBHEA—~ 5 VF S 7 2%
ER LT Ca OR{ERZRIT L. HEINCETT
Fhie Ca 1ZIEY Ringer kDB-E&X v 3 high
K Ringer (75mM KCIl), high Ca Ringer (5.4
mM CaCly), 7 Fv 79 v (1078 g/ml) Ringer 73
EOWHIT T E Y T ER YA 130~90% D tidhn
PED L. Ibkkrhd Ca OFBHiNORE
& F5 LIEH Ringer Wi THLRAB TlE—&
W ZEDEFEICRDEVRESR S, RWTA
BHTEV. A-T junction iTHEY 3 B ERALIC VR
B Az L9880 bz, 2645 b 24
It <D 5 &fll, 10 Hz TEK- S/ ARIGE
1755 & ZIRHHID Caix X Sicighnd 5. High
Ca Ringer i CIIFEORKc X v ZE2 &

THHEE AR REicEWRESRS . 7TF

VY VEET TIRE OG0 55 AN
iRz Ca 3w, S tav FY 7 o Ca
134 DEET T IR EIR L, bTH
AT BEATH S, 7FVvr ) VEFEETT
Wb Ty 2 HEn SR b,

221, SRHRLERD JIEE RSB R I-NEF AT
OHE. HEEE (EXEX, B, $458)

B =S 10Hz, 20 V/iem DOasiEs
Flgehnz s & ELMmMESEE 5. Jgo Ca g
E229mM @ & EHfERIEERC RS, EK
B 8mMB Ricd 5 &, FIECREZ D I®
5ZLitXY, EEOAE SOELMNE S BT
EMRTES, KRS (Fm) 2541 585K % Lm
&5 L, 09Lm QRS TREERIE 570
XV, FTTHOWMWEE 09Lm &L, 4D
HRENF oW T AW P LEHERE v & OBk
%R

<P+A><V+b>=b<F+A>}

A=(F/Fm)a
xle, Thel - A  BEFRL LTS
Ziza b NEEHTHSD. ZOREF=Fm D
LEZLEYILL, AllERa k5, F<Fm
DEZFARFIREAILTELT S, Lalkk

(1)
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FEHEEE Vm=Db/(a/Fm) 13 FOX/Ncdd b &
T L5, PO T, a/Fm=051, b=
0.75 Lm/sec, Vm=147Lm/sec TH-72. Th
KRLCHOEX209Lm X ) Enigaix, F
BRI EELE, 2005 HERR (1) »55E
TNEEEX VRSV, DEHRETRTLERED
RN (1) »OFHIhIAREOEEZNIA
fif & X, WERETTI NS A L TR
L7z, %72 0.7~09Lm QN TIL, HOE
DEATILBI U TR L e,

222, BEMEETOATNDLEHICHLIET
HhFA-NFIV0 e BIEH. BHES A&
TYF, BHEER (K, B, Bk

- and p-actions of catecholamines on
frog atrium under voltage clamp. GOTO, M.,
YATANI, A. and TSUDA, Y. (Dept. of Physiol.,
Fac. of Med., Kyushu Univ.)

In association with the mode of action of
adrenaline (1079~1075M), effects of isoproterenol
(10=7"~10% M) and phenylephrine (1077~10-5 M)
on the membrane potentials, currents, and
tension components of the bullfrog atrium were
studied under voltage clamp to discriminate
the a- and f-actions. Isoproterenol produced a
marked enhancement of Ic, and Ic.-dependent
phasic tension and an increase of I, while
Ic.-independent tonic tension was inhibited.
The leaky current (I}) and anomalous rectifica-
tion were not altered. All these effects appeard
qualitatively the same to those of adrenaline and
eliminated by B-adrenolytic drug, propranolol
(1076~1075M). Phenylephrine contrarily elicited
a depression of Ic, and Ic.-dependent phasic
tension and an inhibition of I, Ica-independent
tonic tension was also inhibited, and hence,
phenylephrine has never caused a positive
inotropic effect under voltage clamp. These
results strongly indicate that in the frog
atrium the a- and f-sympathomimetic agents
both act on Ica and Iy channels and show

rather antagonistic effects.

223. KTEHRD 2 s MER. BHHRER,

#

BRER ABTYF B W Lk B B
Tk E)

Nature of the initial positive inotropic
effect of K-depletion in frog atrium.
TSUDA, Y., GOTO, M., YATANI, A. and SUN,
K. (Dept. of Physiol., Fac. of Med., Kyushu Univ.)

Bullfrog atrium showed initial and late
postive inotropism in K-depleted so]ution; In
a previous report, the late one was elucidate‘d
to be caused by an inhibition of Na-pump and
the consequent increase of [Na]i which in turn
resulted in an accumulation of {[Ca}i. In the
present experiment, nature of the initial posi-
tive inotropic effect was analyzed under voltage
clamp with double gap apparatus. At the
initial phase, the phsic tension in response to
a short weak pulse (0.1~0.2sec, 50~70 mV)
appeared considerably enhanced before tonic
tension component in response to a long strong
pulse was augmented. In the late inotropic
phase, contrarily, the phasic tension was rather
depressed while the tonic tension was increased.
The peak amplitude of Ica was found slightly
enhanced at the initial period, it was so, even
after subtracting the change in background
Ik. The other signifficant effect on Ica was an
increaed rise rate and a decreased decay rate
of the current, suggesting an enhanced activa-
tion and a depressed inactivation of the slow
channel. These observations indicate that the
initial inotropic effect is not simply dependent
on the known prolongation of action potential
but also on an augmentation of Ic. and Ic.-

dependent phasic tension.

224, TN DBEICEITBEER, BT,
IHEEENA~AD N-TF AT L1 2 FOPBR. Tk
EMR, BHEE Lk B, SH24H . BRE
K, H3EE)

Effects of N-ethylmaleimide on the mem:-
brane potentials, currents and contractile
tension in frog atrium. AOMINE, M. and
ABE, Y.* (Dept. of Physiol., Fac. of Med. « Sch. of
Health Sci*, Kyushu Univ.)

O
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Although in mammalian cardiac muscles
positive inotropic effects of N-ethylmaleimide
(NEM), a sulfhydryl reagent, are explained as
the results of inhibition of the sarcolemmal Na,
K*-ATPase, the detailed mechanism is yet
unclear. Among the concentrations tested (10~7
to 1072 M), 10* M of NEM showed the largest
positive inotropism, while 1072 M elicited only
a negative inotropic effect. 10-3M of the drug
produced a positive inotropic effect in the early
stage, and afterwards a significant negative
effect, The positive inotropism by 1073M of
NEM was followed by a prolongation of action
potential duration (APD), an augmentation of
Ica, and a transient increase of Ic,-dependent
phasic tension (T,), but subsequently the drug
significantly inhibited T;. In the stage of the
negative inotropism, APD was remarkably
shortened, with simultaneous appearances of a
decrease of Ic, and an increase of Ik, and Ic.-
independent tonic tension (T:) was remarkably
depressed. Though t;,; of relaxation of T, was
significantly increased in the presence of Mn2*,
103 M of NEM decreased it to the control
level. The increase of stimulation frequency
and the presence of extracellular Na* facilitated
the effects of NEM. NEM may have influences
directly or indirectly on Ca-channel and Na-
Ca exchange systems as well as the inhibition
of Na*, K*-ATPase.

225, DROFEEEMIC L DIEEROEL. K
1bPESS (HVAERR, tF—4:HE)

Electrical uncoupling by divalent cation
action potentials. OCHI, R. (Dept. of Physiol.,
Jichi Med. Sch., Tochigi) ‘

The propagation of cardiac action potential
requires electrical couplng between cells. The
coupling is known to be interrupted by Ca
and Sr ions iontophoretically injected into the
cell. The effect of action potentials themselves
on this coupling was examined. The cable
analysis of guinea-pig papillary muscle was

performed by intracellular recording of electro-
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tonic potentials produced by current pulses
applied through the sucrose-gap. Internal
(primarily intercellular) resistance (r;) was
calculated by dividing input resistance by
length constant. Twenty Mn action potentials
elicited in 100mM-Mn solution slowly increased
ri by 60% in 5min. Propagated Sr action
potentials elicited in 20 mM-Sr, Na-free and
Ca-free solution increased r; with increasing
input resistance and decreasing length con-
stant. The r; increase was enhanced by the
number of action potentials ; twenty Sr action
potentials increased r; by a factor of 10 (4 ~
50). The uncoupling induced by Sr action
potentials was readily reversible by 15~30 min
perfusion with normal Tyrode’s or Na-contain-
ing, 0.2mM-Ca solution but not by Na-free,
1.8 mM-Ca solution. Sr- and Mn-action poten-
tials presumably increased the myoplasmic Sr
and Mn concentration under Na-free condition
to the extent that the accumulated ions could

increase the intercellular coupling resistance.

226, DEFICHIT S RE- IR OFRAERE.
KB A, B OFEE (GRFEEK, MW, )

Time correlations in the E-C coupling of
the amphibian ventricle muscle. OHSHIMA,
H. and SAKAIL, Y. (Dept. of Phys., Science Univ.
of Tokyo)

E-C correlations in the time courses of the
propagated action potentials (APs) and the
concomitant isometric contractions of the
amphibian (frog and newt) ventricle muscle
were investigated. Summary were as follows;
1) Time course of the rising phase of the phasic
contraction could be approximated by the power
curve development including the characteristic
time of latency of contraction. The number of
the power (not integer) ranged from 1 to 2,
depending on the external Ca concentrations
up to 20 mM. 2) Relaxation phase was analysed
by the exponential decay processes. The time
constants were about 0.14 sec., which were less

dependent on the external Ca under the phy-
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siological conditions. 3) The time course of the
APs was also examined by the semi-log plot
method. Approximatély, at least, three exponen-
tial decay could be assingned to the plateau
level and the last falling phase (phase 3). The
time constants corresponding to the plateau
phase were markedly modified by the external
Ca. Na-Ca antagonism was observed in the
time constants under investigation. 4) Both
APs and tension time courses were characte-
rized by the several critical times (tc), and it
revealed that some groups of them in electrical
and mechanical responses could be correlated
each other with rather simple relation of linear
regressions. 5) A model on the.time course of
the phasic contraction was propose:i.
T(t)=a(i)n e_%

Tr

d ; latent period of contraction. It is demon-
strated that the model offered here could
represent well the time course of the experi-
mental phasic tension, especially in the Ca
rich-like conditions. The E-C decoupling was

also dicsussed.

221, [&4 A ¥ ORERBAHERRIHEIC B L IZ
THEICOWT, WL—E (AL E, #H—4
TH) .

The mechanism of anion permeation
through the cell membrane of S-A node

17. + &

228. T E v MBICXTE D adrenaline ©
R, ILERTA, KAHAE, wREEE, Pl R’
(RILA, B, #z4H)

E)LE v P OEIEFIIE adrenaline (Ad) i X
DIGET B2 &EBFbhTWwWa, FZTHE2A
55 LAER EDEAE v P DRH/NEZ AW, T
DOWFESHR D 2 S5 il ¥ L T OINHERT 2
PSP T DD ERET - /e, F 2 IBHEIEEIR
MRAE ORI R D RET L. BHFTr b 5 F
Ad 1X2141HR12¢CREIGARS & b R{flF40% (%=
15 EEBOERTOEIZLI00% & T 5) £ TIRES

of the rabbit. SEYAMA, 1. (Dept. of Physiol.,
Sch. of Med., Hiroskima Uuniv., Hiroshima, Japan)

The property of anion channel in S-A node
cell was investigated by the microelectrode and
the voltage clamp methods. On substituting Cl
with the foreign anions, such as SCN, NOs, I
and Br, the membrane hyperpolarized tran-
siently and then returned to the original
resting potential level. The readmission of Cl
produced a transient depolarization. In the case
of acetate substitution, the membrane showed
gradual hyperpolarization in 10 examples' and
a transient depolarization followed by hyper-
polarization in 2 examples. The sequence of the
increase in membrane permeability obtained
by measuring the change of the membrane
potential was SCN>NO;>I>Br>CI>Acetate.
While, those of the miembrane conductance
studied by the voltage clamp method was
SCN>CLI>Br>I>NOs>Acetate. Therefore, it
is suggested that the positively charged site
in the membrane might be responsible for the
anion permeation. After replacement of Cl with
acetate, the inward going rectification which
is time- and voltage-dependent, disappeared.
Therefore, this current would be carried by Cl.
The kinetic analysis of Cl current was carried
out, assuming Eci as —40mV and its full

activation at —100 mV.

fh (228—243)

&, 2140 5 F1Trx20% LA T A3 R4 L 7. Phenyl-
ephrine (PE) 134/Nf% IUE X4, isoprenaline
WEe/NEE g X 8 . Ad OIUER R X e-
blocker 1z X D HERNRICEE Uz, Z OHfESHE
1% B-blocker TkF5 L7z, Atropine, Cg JLEEES
D I IR B IR R BRI R & 7R U7 d3, a-
blocker #5#IX5MESNRE BT IV, HIREPNERL
vk Ad, PE 052 & 0 —ilifk @5 &, 20w
ThHSBEEL, HOBEME - 2. Bl Lo
5h31% a-receptor 4L, SHIESNRIL -receptor
EAT550LELLNS. Ad T X DIRHAIR

C
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ZARUEHAEORE TMERREL, EBEHNZE
X% Ad, HBWik PE 053z OFH%
WHIL, HEHBOLOREERE L. OHEER
DIRHEVE atropine KX - T2 Shic. ZOE
B S 0iMGE: 2 h & O BREN MR IR
AL, ¥YF7RAEEZENL 2 d O LiEEZH
5.

229, RIMEVITREIERF ORIRA Ca 1 F
YOBBICOWT. ¥ Mk @A B B
4:111)

Translocation of intracellular calciumions
during the contraction-relaxation cycle in
mammalian smooth muscle. SUGI, H. (Dept.
of Physiol., Sch. of Med., Teikyo Univ.)

The localization of intracellularly stored Ca
and its translocation during the contraction-
relaxation cycle in guinea-pig taenia coli were
studied by fixing the preparation with a 1%
0sOy solution containing K pyroantimonate at
rest and during mechanical activity. First, the
localization of Ca in the resting fibres was
examined by fixing the preparation in which
the mechanical activity was eliminated with
procaine (2 mM) and Mn ions (5 mM). Electron-
opaque precipitate of pyroantimonate salts was
found to be mostly localized along the inner
surface of the plasma membrane and at the
sarcoplasmic reticulum. Analysis of the pre-
cipitate with an energy dispersive X-ray
microanalyser indicated the presence of Ca.

When the preparation was fixed during the
peak of contracture tension in response to
acetylcholine (10~°M) or to isotonic KCI, the
precipitate containing Ca was observed to
diffusely distributed in the myoplasm in the
form of a number of particles, while little
precipitate could be seen around the peripheral
part of the fibres. These results seem to be
consistent with the view that, in guinea-pig
taenia coli, the contraction-relaxation cycle is
regulated by the release of Ca from, and its
uptake by, the peripheral Ca-accumulating

structures.
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230, RPN ERGOMBICE KIZTITEERR
OMR. HE T (WEA E FEHE

The effect of hypertonic solutions on the
rate of relaxation of tonically contracted
Mpytilus smooth muscle. TAMEYASU, T. (Dep.
Physiol., Fac. Med., Teikyo Univ., Tokyo)

The effect of the bathing solution tonicity
on the rate of relaxation of contracture tension
produced by acetylcholine (ACh) was examined
in the anterior byssal retractor muscle (ABRM)
of Mytilus edulis. The rate of relaxation of the
contracture tension was greatly reduced when
the bathing solution tonicity was increased
after the removal of ACh. During the relaxation
in hypertonic solutions, the ABRM showed no
active shortening after an isotonic release, and
barely redeveloped tension after a quick release.
The resistance to stretch increased with
increasing tonicity of the bathing solution.
When the rate of relaxation in hypertonic

solutions of various compositions, which had

‘different effects on the wet weight of the

ABRM, was examined, no apparent relationship
was found between the rate of relaxation and
the degree of osmotic shrinkage of the ABRM.
The results suggest that the elevated ionic
strength in the myoplasm may cause a reduc-
tion in the rate of detachment of the cross-

linkages between the thick and thin filaments.

231. 9 Y ¥EHEEHRD E-C coupling, |
BB, BHhZ, R R*(Chk, B, I,
H:H¥)

v FHBIREIRG CRET S K-flEicov
T Ca** DIFHTOWTIHE Lz, 118 mM K+ ix
% —58mV 75— 8mV KL, WiEET
435, Ca-Kf: (EGTA #hn) Wb Crilisim
OMElE b K-igfiagiciifish, £
DRI 2 55 ThH - 72, T OMHIEIEIEA TR
Ca DAL %P DTIE/d - 7. Krebs ¥z
T K-BioEeE AR B BB X D REX
w5 LIURSTET B (60%). T DT
SEDHIT X B DTIRAELIRDOA 4 ViR OF
W% pEis - 7o, REFIEBAICEELTD
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118 mM K+ TH#fERF4 Lz (80%). EXES
TOEIEE (A) 12 1.7mm TH 33 Bl ias
X5, —1omax05mm TH57D 118 mM
K 5 RIiA T2 REMOEENHE S h
DT, BxD K RETHRBRLEREZTR -
7. 50 mM K* T 211 0.8 mm Th b [EEAREE
BOWIIEZE LEWEE00% Thole. 20
X 5 I SEEEER D DI BRI 351 5 K-kl
B icHfast Catt oA L VFAEL, Kol
DHLLARD A A& viBEEDHRIZ L -7, #l
FaNETRE Catt o i B 1 RO W E LBH K i
X BB & v, {tE3EEWE (noradrenaline,
acetylcholine) %> autacoid iz, X DHETH -
7o, BWBIIRICEE L, PURLIGMEBIIRCI: K-#
MEDFEE I Ca OB HES LTz,

232, S5y MFEFCELETAFENFO
53 VOMR. EkEkd B OBYF (LK
B, BERA «1IAX, B, $—E)

Z v MERBATEOHER, WEHICE IR
THFaTIvoelERL BERC2 W THN

7. BEMOWNHEL DO M/NEREE S 2 B

AR X 5 BRBF LK L. HEEMR TR
ZINER, WEHTIE 7 7 + —BANZTHTH
5. JT FrvH Y viRET, HEGERCIRREMNE
S LT B FEIEBNHK LI Lz,
EHTEERRES EAL, BEMLOELA LI
TP —BANOFRPER L. 1Y T VIV
BE5TRIREHTIRBEHEIBP L, 77 1+—8
REDEERRITIEHE U CIEIB 01 USRS R L
. FTinbb, HEEW, WEHO 8 HIRIER X
JE DB 1R & BB DR DPES & v 5 ERD
otz WEHO e BRIV, afEfic
XD ERRUEBE T == L7 ) vERESTS L,
BERL BEEHOZE (AL, 77 —BEoX
E DA, Bk BNER L. SNED
Ca RKAFVERLLTH TS + —BRAOFHE
WEET B2, T==vT7 Y vREE5ETS ETh
LERBEE L. DEORRXY, 5y MER
T THEERI 8 ITHIBAL, IR « TR
BRLE WO MR TBRIGET2EN b, FHl
FERR KA 4 voBZE RSz LY, «BE
YERVE R 1ERED KA 4 i@l oS hn i %
BIESETVDEWVHRES X Tz,

233, & /B ERHOIEEMICK S SHAE
KIVEVOER. X)INEE, Bk (LAx,
R, tp—d:3)

* 2/ NBHEEH O BERBEIIEE EERIEC X
DEESR L, RIRFCHEERGMDRNEZHRL T,
TSI B 4 DIEEE R v OIERZK
L7, & 2/NEHEER O B RO BTG EE
1% slow wave DRI D B AL I B D,
Z TG LT phasic iES LSR5, K
25x109g/ml DLEDRVEZHTAL YV %N
25&, R4 DL slow wave DFEED
PB4 SR, [AREC phasic RIRHEDINTE D 5
Bhd. FFFHRMYVTH, BERROFER
Mx bR, SV rrEF Iy (0.01u/ml D)
MEZ X - Th, ThboOFEIEIEEIsh 5.
—%, &7 v v (0.01u/ml B\ E) Cik, phasic
RINEDORE XD E D inb B v 45, tone @
ERABBELEND., FEFFRITRVEFRL IV
O, TRrTS/v—)Le T =)F%T_Y
FIVTTX X - TEHiIN R o 72 %
72, TFVFY Vi & 2/NBHEEGOTREIED
MEER LT 5 E, RvEHR MY VT,
slow wave DIEIKIT B M@V IPHEIAE MR T
Holz. RVIVFFIVICXAWEERS, 7
= 7 FF IR IS e~k
THEN SN -7, T bDFERE» S, Hb
ERILEY, BREXVvE AN vOERBFIT
DWTHERRMZ 2.

234, ENEY FEEBHONIL S U LMRRIC
43 F YU LOMER. BIOLES, i
BIRRE (FLIRERK, 5 _4:3)

Action of Na on Ca-induced contracture
in the depolarized muscles of guinea-pig
stomach. ISHIZAWA, M,, YABU, H. and MIYA-
ZAKI, E. (Dept. of Physiol., Sapporo Med. Coll.,
Sapporo)

In guinea-pig stomach, Ca, when added to
the Ca(—) isotonic KCl solution, produced
rapid contracture in longitudinal muscle and
slow S-shaped contracture in circular muscle
(antrum). In the presence of hypertonic NaCl
(7.5~60 mM) in K solution, the initial speed of
Ca (1mM) contracture was dose-dependently

O
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increased in circular muscle, while the height
of contracture at 30 min was inhibited in a
dose-independent manner showing maximal
inhibition at 15 mM of Na. On the otherhand,
Ca (0.1 mM) contrcture in longitudinal muscle
was dose-dependently inhibited without in-
creasing the initial speed of it by Na (15~60
mM). The effect of Na on the initial speed of
Ca contracture in circular muscle was not
substituted by Li, and this effect was reduced
by treatment with DNP (50 #M) and by decrease
of tenperature, However, both effects of Na in
circular muscle were unaffected by ouabain
(10 pM). These results suggest that Na may
inhibit Ca contracture by a physical process
and increase the initial speed of contracture in
circular muscle by an energy dependent but

ouabain insensitive process.

235. EEABHICHTEIL Y bo~L Yotk
M. 2% %, &8 W CERRE (ILREX,
B A )

Effects of dantrolene sodium on some
types of visceral muscles of guinea pig.
SUNANO, S., MORIYA, M. and MIYAZAKI, E.
(Dept. of Physiol., Sapporo Med. College, Sapporo)

Twitch contraction of the outer layer of
esophagus was suppressed by 5 x107¢ g/ml
dantrolene sodium (dantrolene) to 7 % of its
hight observed before the application. The time
course of suppression and of recovery was slow.
High-K induced contracture of this muscle was
also depressed by the drug. Similar results
were obtained with cremaster muscle. Caffeine
caused contracture of these two types of
muscles. When dantrolene was applied during
caffeine induced contracture, dose dependent
relaxation was observed. The relaxation was
prevented by increasing the extracellular Ca,
but only partially. Dantrolene had no effect on
the evoked twitch contraction of vas deferens
and on spontaneous contractions of taenia coli.
High-K induced contracture of these muscles

were also not affected by dantrolene, Electron
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microscopic observations revealed that the
outer layer of esphagus and the cremaster
muscle were composed of striated muscle in
which the sarcoplasmic reticulum, transverse
tubulus and triadic junctions were well deve-
loped. The latter two muscles were composed
of smooth muscle in which transverse tubulus
and triadic junctions comparable to those in the
striated muscles were not observed. These
morphological differences may be the cause of

the differences in the effect of the drug.

236. MEFBEHFOIHE « MR (=3 (T2 REBIE
ROREL Wi~ HEH # EHEEWKA
&, H—m)

Z v FRIRICHT B KCl, NA o &, v
IMEBIIR 5 5-HT ofEfi% CafFlE T &
Ca-free (0.1 mM EGTA) FTiigL7-. KCl
I SNE Ca itfkfET 523, Ca-free TR
o Th, KA T /NS LWEIED NS,
KCl i1 #5Ca @ eflux ##f+ 2 DT, T O/
IR KCl i X 2 NEIESR DIR4HRIC & - T
Vil s Ca KX 2D TREWwWrE e S h
%, NA iz X 5 #Evk, Ca-free FTi¥, phasic
UG ($940~50%) D4 T, ¥ o< b Lz tonic
IR e 7B, OGN Ca itk b D
D EHEE X5, Phasic ik Ca-free FT
MDRLBMESE 5 L7 5 2% 14180 Ca
load TH/g b O T 5. NARKCHEL
7o #5Ca RHUIAOPANC SMAC D, Bhivd. NA
WX % phasic iclRFRD 275 b OERGHENENE
WALTYwS Ca ZFHLTWS LE X2 bhb.
—FIMERNRD 5-HT iz X % ik, Ca-free T
T Ca fFET D804 D% R+, 5-HT i3
4Ca @ influx B L v, Ca-free JLEEFE Ca
% load ‘Bl %% % % &, Ca-free TT5-HT
X ik 5 Ca ik load WRficoiuighnd
%, Ca load % Ca-free ‘CPE> & 5-HT 305uk
T % Ca ¥, Ca-free NIRRT 5.
5-HT it & - Tl S h s Ca xS0 NEIESR &
Hzxbhbd.

237. Thromboxane A, DJEAEA T8 24 4y FR
SE-BHIRIE(LICES 4 D% (§e3R). BASEME,
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EFRE, MMAEE, FESE GREX, & B
JIRAEA L)

The accelerating effect of catechola-
mines and angiotensin Il on the vasocon-
strictive effect of thromboxane A,. SHIMA-
MOTO, T., TAKAHASHI, T., KOBAYASHI, M.
and MORIYA, K. (Tokai Univ. Sch. of Med. and
Japan Arteriosclerosis Rescarch Institute)

Thromboxane A, (TA;) has been believed to
appear in the blood by sticking, aggregating,
and destruction of platelets in injured blood
vesseles and also on the endothelial surface of
atheromatous plaque. TA; induces the forma-
tion of platelets aggregates as the plug and a
strong vasocontracting often resulting in
occlusion of arterioles contributing hemostasis.
However, it also induces infarction of local
tissues. Concerning the concomitant appearance
of certain vasoactive hormones with TA,, in
various morbid conditions, the combined effect
of TA; with other vasoactive hormones has
been subjected to the present study with rabbit
thoracic aortic strip in vitro experiments.
Vasoconstrictive hormones, angiotensin II,
epinephrine, norepinehrine. and serotonin ex-
hibited an-additive effect on vasocontracting
effect of TA; when their isometrically con-
tracting effect was measured by Shibata’s
method under the load of 1.5 g. However, when
the isotonic contraction of aortic strip induced
by vasoconstrictors was measured under the
constant superfusion of aortic strips according
to Samuelsson. et al. under the small load of
0.5 g, the combined application of low dose of
epinephrine, norepinephrine and angiotensin II
to TA; exhibited a strikingly more powerful
contraction of aortic strips as expected from
the additive effect of both substances showing

the importance of further research.

238, ELEy FBREHGOBRBICHE LET
phospholipase C D&, FiH R, FIHOA%H
(FEfnk, [E, $osm)

HRISE 5 fEREE D— > Tdh % phospholipase C

(LLF PLC &B&T) 13, EAE > b BHPIERGEE
HOEEEM S X CHENMUEE IIF L7z, S,
Z® PLC Qlffiici XigdTHE2RiTT 59
WIEER 2T, SME Catt REE & OBfRZ 8
&L, Cat* OBk XIETHEs % /. ACh
o3 X OVK$g#E & 4, phasic component tonic
component 7> SHHERRBEK D leo & D, IE
% Krebs yig (Ca 25mM 2&%) Fic ki) 5
phasic component DOHFANHEEZ 100% & LT
el U7z, PLC 5 %1075 g/ml (0.38 units/ml) ‘¢
1R U725 12 D W T, SRALERfS & TR L
7o. B 1) ACh i, KiHiomk I &
1, PLC AWHZ X - T Ml &, ik Cat*
MR 5.0mM TR, JREKIFE 238D ORI 2R
L7z. 2) Phasic component {Zk1¥% Ca™ o
BE iy, N Catt O AR X Catt {rifiBh
RE2 BOIHIC & - C, FRAvICHElgR Carr 23
BN 5 DTV L HEEE X e, 3) #Ca-
uptake &0V CTHERETT - 7ofi R PLC LB T
1%, uptake AN L. BlEDZ &5, PLC
1%, Cat* i Ak X Cat W2 MK+ Hd DL
HEL, IR EmBESIRE OB S5 R S
iz,

239. #EiGito K-BinEFERmoBER & T
@ Ca, Sr &L U Ba ofFE . 54 \ES, Fult
¥k, MIARS GRILK, B, IGHEH)

E/LEy MREGEOBERZIK LD, Na
L KCl F721% K80, #ET D Ca, Sr 5L X Ba
DE&BFHO kinetics & Zh SOEHRD KEIRIZ
W3 A MERRE LERR T 5. 1) BREET
T Ca, Sr 33X % Ba 2.5 mm FE Fo K BEHK
T T135~46 mV OGRS Bivie, £ 21
v Krebs T O LB D VLR B 5
mEE, AEBELTI LR CE2H/I A4V
BH OB BIHOERE % i - /BB BAL 2 Fe4E T
%. 2) BER%TFT Ca, Sr %X 08 Ba © K-}
SREOEBRD VL TRIZ L TRGBA T v 7
BIEZE52Th, NNEER la oFERSZLh
BB KERIE—Frkiiim & iihd, o
KD 2ffi4 & v HETOKE it @ #% & chord
conductance gk (¥ Sr>Ca>Ba DJEL T dH -
o, OXRIEBAEL 21 F v D Krebs g D
BRI BAICEE LG EA 7 v TEEZ S

N
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%2%& Ca, Sr XU Ba ONMEEM la 3%
£35. ook Ia OIEAIE Isi>1ca>Isa
T » b, FA chord conductance ga I gsr>
gca>gBa DAL TD » 2. & 2Mfi1 A v O
BAL Ecy, Ese 33X Epa 135 £ h +34.6%
2.3 (n=14), +296+4.2 (n=6), +26.64+-3.8mV
(n=8) DR LE. KERICOWTIE gk X
Sr>Ca>Ba DB A & h, KOFEHEL Ex
X354 21 A v OFENL Ca, Sr FXL W Ba
DENTIIZERIZA L D bviehr - T,

240, 1 XEREHBER O HNEE. LB,
AREL (BIRK, B, 4
Electromyographic studies on diurnal
variations of dog ureter. UEMASU, Z. and
SHIRAISHI, Y. (Dept. of Physiol., Sch. of Med.,
Tottori Univ., Yonago)
hook

chronically into muscle layers of the dog

Bipolar electrodes were embedded
ureter under pentabarbital anesthesia. EUG
(electroureterogram) recording was conducted
under unanesthetized and unrestrained state
a week later on. Also EEG, EOG and EMG of
the nuchal muscle were recorded simultaneously
to identify each of wakefulness-sleep stages,
i.e. awake period (A-P), rapid-eye-movement
period (REM-P) and non—rapid—eye—movemerit
period (NREM-P). Discharge intervals in the
upper portion distributed basically from 3 to 4
seconds in 2 of 3 dogs, while no characteristic
distribution was found in the remainder. An
increase in intervals was demonstrated in 2
dogs from mid-night to early in the morning,
exept one showing their constancy. Without
relevant findings in intervals at any period, a
decrease in amplitude was revealed particularly
at REM-P in all 3 dogs. The averages of
discharge amplitudes in short transition time
from REM-P to A-P increased with statistical
significance in 1 dog (p<{0.005). Conduction
block of electrical excitation from the upper to
the middle portion was brought about in the
ratio of 2:1, 3:1, etc. and sometimes com-

pletely. Propagation velocity of discharges

[y
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between them varied from 10 to 20 mm/sec.
The more lengthened was the discharge
interval, the velocity became to be the more

fastened.

241, ENEy FEFERBICHTS Nafd U
Ca+> ol HAED SHEMH (FE
K, B, H—4H)

E/Ey FBEEGRD slow wave [CIIIEEL
AR LW 1 ERE, WEMCRETSHE2
THELEBPEENRS. Nast v & 5E4LIT choline iT
BT 5 &, 1 EROERIC DDV THEED
Bisrkansd U slow wave 13l 3 5. Z Oh%
Mk Na % Ca, Mg, ML & CEMRLTIIEL
%%, 16mM @ Na #inz 5 EHH5EARID
slow wave OEIEARR LN 5. o Na DFRE
iz k% slow wave OEHEIEY 731 ViIZX - T
FEWEZZIT, B EERICX - T
ik L, 2o slow wave OEEIFK F7
1% Ca g TR SRR, SE» 5 Ca &
frdk -+ % & [EIBAREL slow wave (XiHE&T
%, D% Na ZlpEkT 5 LESEBECD,
slow wave p—i@iticFE4+5. 2D Na, Ca kX
ke Ca 2inx % &H O slow wave P33
5. Lal, o Na-Kgi$d o slow wave
WIRSEBEIC X - THAT S, DE D KR X
D, TOFEGTOREBEROHERIZE Na OfFE
HBEETHY, Ca, Na, K ix X ORERifi% OB~
ZX - T slow wave BFEELTWD D& HEH
Xhs. LH»L, VWhbwd Na Xy IiRBEENT
BRESELTWEVWIDEEX LS,

242, LBy MEBRICKHTDIZ FL+yU Y
D& Cat A >, WiRER, EHEBHEY (@
K, B, PEREWF o 85—k 3E¥)

ENLE Y P OFEIEFITHT BT LY volf
BV e 2REZANLTKA F v OE B 2R
B, @SRRI T, ZOERIE Ca ORFES
BETHBEEZ LN TWS, Hird Ca 2
%15 & Na OB @M 3 72 ® BoHEISE T
D, BREPBERCEAL TS, £hT, ZOER
TVt Na % Mg CEH# L7-RET Ca 0 E 2
Nz, Ca PEETIE Mg 2L T 7 FLri
Y v ORhRIZIEEE R A SR, Mg % 20mM
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W U7ciHRC Ca %R 105 BETT Frvr-
U v OEREEAL, 25mM o Cazinx % &9
5 G CEeEERALNS. & 255 Na 3810
mM LITFo®E Mg #hTix Ca REik 37 F
VF ) AER OEEIEIRE B2 20, &
7z Ca OFERERXHEEINRELTH 5. Na
Zo5gaic Mg CEH LT Ca 2734 L Trhiud
7 F v ) vOgNBEISEER & kEkw». L
L, 7 F v ) VERHEWC/ER S E5 &ls i
REEHBRBICEE LT 5L 5k i 5. Na
% choline > Ca TEML THRBOHBRBL S
5. Ca Rz Cazinz 6 &85 & RS
DHIMEBRT 58, 7FLvF+ Y vEETTCa
Iz &S L FIER oA LB LN05. K
Dayyy v AD LR HER Ca iIZEDPE
THi%, Na i3z Ca OFHIcBS LTV
e E 2 B,

243, FRFFCITIEER © HE. THIN
%, WA, BHEBHEY SRR (BRX,
R, PEREWT » H—skzE¥)

SR OB KA I SRR R
WBZ EBEW, L L, TOFETRMEMOX

S HERBRICE b Eh 570, ToEETER
THUERD S, TOERTERENLE Y FOEG
FE BRI AN BA OB KM oW TH
Nz, HEREPHERUIBER M TIREBITE < & D,
1 BRI I3 BB D fiic 7t . Krebs i & 5841
FEMRCESHZ 5 L, MR OO /- DE
IEHLOBIEDEE L < I 5 DT, Krebs #g%80~99
% BEREHE CEM L3R B2 2 h b
TEHEPIT® 5 ® Mt LR L, 30518 256~ 3
fEDfEicin v, Krebs #icd &4 & 9205 CER
REET 5. Ao UREE S < 2 5
2, IEW &I TER CEBEAERE ST T L5
TE5. HERBTDH, ZOMBIEr — 7RO
BIMEEZ 35, BRERELIGIRER T
BETS. ZoOBEOZEMERIH L5mm T,
ZHIZEY Krebs #AHOEL D 5 LESL
V. Z OHEE RERER P TP S i B hn
L, MUfEREsomc X s HE2Ho c itk
54D ERENS. Krebs #i & BEE R OB
ETIHBERFREMOBRREOBEIVNI VD, T
NITH OWPHREOHPTRE D ES itk b
tEZLNS.

18. »F+7R - ¥R (244—259)

244, WMEFHOMRHESEICHTS ACh & 5-
HT ofER##E. Mk & (BRX, BeilE,
££3) ’

The mode of action of ACh and 5-HT at
the neuromuscular junctions in a radular
muscle. KOBAYASHI, M. (Physiol. Lab., Fac.
Integrated Arts and Sci., Hiroshima Univ., Hiro-
shima)

In the nerve endings among the fibers of
the molluscan radular muscle, there are two
types of synaptic vesicles: granular and
agranular, The granular vesicles having a
mean diameter of 850 A are significantly larger
than the agranular vesicles of 470 A. In most
nerve ‘endings both types of vesicles are found
together. When ACh (1076 M) was applied to the
muscle, a large depolarization and a contraction

were observed. On the contrary, 5-HT at

concentrations less than 107*M produced no
apparent effect on the membrane potential and
the tension. However, the application of ACh
after pretreatment of 5-HT evoked oscillatory
potentials superimposed on the depolarization,
followed by repetitive contractions. The excit-
ability of the muscle is considered to be
elevated by 5-HT, and the presence of two
types of excitatory synapses are suggested.
The membrane of the muscle fibers was
hyperpolarized remarkably by decreasing (Na*],
or slightly by increasing (Ca**),, and a little
depolarized by lowering [Ca**),. The peak
potential of ACh depolarization was markedly
deepened at low [Na')y, but not apparently
affected by [Ca**]. These results suggest ACh
depolarization is mainly due to Na inflow. On

the contrary, the oscillatory potentials were

O
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abolished in low Ca solution, indicating Ca
contribution to the oscillatory potentials.

245, >+ FRYROHEREE L ZOSERYE
DEE. RR—%, WEHZ (kL E #24
)

KRB D > 77 2N EEEEARC X5
MERLETHHRAN L. 20ofE, 01M X
CO02M FEEEBEIC Y F T ANINERE L
7o, BUWEOKZRBHBE T Y+ 2 /Mak x
O ODRENZAET 2 HHEO— > & LT
Pellicle 7k2 %% L, mMHOSTMERICH S+
TANADK B IO EHE U 7. 1ml 5K
WITIEHY 2 x 102{E D < 7 2 /NaHs (E 1R 400
A) BERT W 7. FBCEEDEZIE LT,
EMREP DS Ach 2T EE o7 7 ANEL
iz 30~500 Ach A F R E4HF I TWi. +Tik
BRE (YErv=d) ORBEBRENLY —FLn
—EZ~BXOCPG-10 iz Xk v &+ 7 R/Nas 2k
L Pellicle 7k& Ach #MiREIC X » T, fE5k
W 7 AN (EER 900 A) 1219105 5 Fo
Ach EHBIZ X » THIEZIHhTWS, 2 U VUiE
PR R D OBRAO Y+ TR NG ik
Ach 23 0.6 M Ll EOFIRES B TE LB AR HIE Y
e —FHT2DIKEL, MhbDTF7 AN
ik Ach PMLIREEIZ UL7ads o 722 &1,
— DI X BIKIRMIL S % drastic 72k
X Ty F7A/MNIBHEEINS, —DIT i
CERBEOERMERD BDT, PlExhico+
T ANABE TR B WTHEERSF SRS, &
KAETREEWIEN LA STV B AR D quantal
secretion 137 BIAL @ ERWHESHE X h Tw
5. ThEEDXSIEMAT S, v+ 72/
R BN —2oDEETH 5.

246. 1 TILIIRBARIRAGIC A > 4 B s-EPSP
OFAEWE. BN BEETF BEEER (R
WIEK, H—7m)

77— VHBENE= a2 VOEER, 11150 B
neurone Lo\, HiRTiEHERIS, MCh 51z
ORISR, BBV, BIERE(LOE? D
MRE BTk o, s-EPSP 13, [EEEH O AT
LRSEWMET BRSO onBEY I - Tk
D, %L OIATIXRTESET U CHET 3N

otz BERMOMKT 5 K5k, BEA
—64.2+78mV (SD) n=31Ci¥iE+5% 3 @ &,
Ex WWEWIRERATHET 55D (n=28) 028
HoOMERAL bhie. A&, #ED Na 14y
% Tris TEMTHZ LicX D, BHEEREN
RS ERIGICZES 2 &5, gR OFER(LIC
Mz T, gNa OFE(DS ZhicHELELT W 5
DDLBINDG, HBEOHITTIE, ZOHFL5REF
EAER WD EEbRS.

BB+ 5K T, SFkiz kv 25
N EREAE, —40.9+12.7mV (SD) n=52 ©
Hotz. Cl 1 XV ORECEAS LT It
o7z, HEOK A A+ vitE® 2mM 55 10 mM
NS 5 &, XORIEEART 20~30mV i
SRR Lz, 2o 2 & b, 2Ok
gNa, gCa DE#:{L (Kuba and Koketsu 1976)
DOtz gK O7EHEILA Z OB FEEIELS LT
5 ENRHETR S .

241. Cyclic GMP @ % 4 £ T B AR A [C 3t 3
BIEM. ORI 4IUSTETF B (FUr
A, #H—ETH)

Dibutyryl cyclic GMP (db-c-GMP) 317 % %
MR R E R RS, FoRE X
BRITHRERELATT 52, HRWEIRED
B& (0.5~1.0 mM ) 1 O EIH R %
PES DiTHIL, IR B © 54 (0.05~0.1
mM) IIATERBLAHE (9 7mV) 2548510 b b
bOTRIEMPARETH AR08 H 5. FUiaT
[BEDXE XD slow EPSP 3001 b g0
BORMEDT, $137% > TELORKNL S
hic, I-V ihifféd & > THB L, “EIEE o db-
c-GMP DfEfDRE, slope DZHLIZE WD iz %
U, MCh £ fj © 3} & (s-EPSP & [@3%) 8L
REFE X D B % 46 1] T slope ok (delayed
rectification DIIH) 234 Sz, BHEEIT
tx slope OZ{LiE 755> 72, MCh, db-c-GMP j%
Jtiz After-spike hyperpolarization %L 7~
23, spike @ rate of fall izxi+ % fE M IC HEE A2
bY, K-channeliz s LI THENIZ L n L A
bhs. UEORERELD, AR5 Y v ACh £
Rk, 1) fulEl c-GMP D4 FR, 2)
delayed rectification D], D= oD@
kD, 1) RRKEBHRIIT T ShVHET,
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248, BEGELRERS S TRERELVED
EREE. N R, NI T (ERER,
., )

Relationship between membrane potential
and the excitatory post-synaptic current
in the crayfish muscle. TAKEUCHI, A. and
ONODERA, K. (Dep. of Physiol., Sch. of Med.,
Juntendo Univi, Bunkyo-ku, Tokyo)

The relationship between membrane potential
and amplitude of the excitatory post-synaptic
current {e. p! s. ¢.) of the crayfish neuromuscular
junction was investigated in a wider range of
the membrane poténtial beyond its' reversal
potential. The clamped intracellular current
and the extracellularly recorded e.p.s.c. from
single synapses were measured and the effect
of membrane potential and temperature on the
time course of e.p.s.c. was also investigated.
The membrane potential was clamped with a
stainless steel wire inseited longitudinally
into the opener muscle of the claw. Low
chloride solution was used in order to decrease
the holding current when the membrane
potential was clamped at levels far from the
resting potential, Dantrolene sodium was added
to the solution to decrease the movement
artifact, The relationship between the mem-
brane potential and the e.p.s.c. was almost
linear between —100 mV and +70 mV and the
e.p.s.c. reversed its sign at 4+20~+4-30 mV.
The falling phase of e.p.s.c. was slightly
prolonged by depolarization and became shorter
by hyperpolarization of the membrane, Tem-
perature ‘was changed between 10°C and 27.5°C.
Quos for the rising phase was about 1.5 and
that for the falling phase was about 2.

249] IZHHIE A AR KED 1 G4 £~
WMRICx$BE. OFEEE. TRET, ®IIIE
F (ER#EX, E, H—4km)

Some factors which control the effects

of monovalent cations on the presynaptic
membrane of the neuromuscular junction.
TAKEUCI, N. and TAKIKAWA, Y. (Dept. of
Physiol., Juntendo Univ., Tokyo)

Effects of some monovalent cations on the
frequency of the spontaneous miniature end-
plate potentials were studied at the frog
neuromuscular junction.” The cations investi-
gated produced to increase the frequency and
in time course of these effects two types were
observed. One was an immediate increase in
the frequency depending on the concentration
of the cations applied. Another was a progi‘essive
increase. In this case the rate of increase
depended on the concentration applied. K+ and
Rb* represented the response of the former
type, Li* and Cs* the latter. Transmitter
release produced by K* or Rb* depended on the
Ca** concentration and the relation between
log frequency and log [Ca**] was sigmoid. But,
raised of Ca** concehtration showed an inhibi-
tdr3; effect and acted to reduce frequency. Mg**
ion shifted the log frequency-log [Ca) curve to
the higher [Czij and also lowered the maximum
value of the curve. On the other hand, in the
progressive increase in the frequency produced
by Li* Ca** reduced the slop of the increase
depending on the Ca** concentration. In this
case Mg** showed the same effect with that of
Ca**. Na concentration also controled the
frequency. Reducing the Na' concentration
tended to increase the frequency in high K+
solution and to also increase the slop in Li*

solution.

250. T REHIEAICELETR LT
oA Ly OfER. B (A BN
WRAE « JERBAK, [E, H—kH)

The effect of streptomycin on the neuro-
muscular junction of the frog. TAMAKI, M.
(Dept. of Neurol. Brain Research Institute, Tokyo
Univ. « Dept. of Physiol., Juntendo Univ.)

The mechanism of neuromuscular block
produced by streptomycin was studied in the

O
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frog sartorius muscle by means of intracellular
recording technque. Amplitudes of end-plate
potential (e.p.p.) and of acetylcholine (Ach)
potential produced by iontophoretic application
were decreased by application of streptomycin.
At 107*M streptomycin, the amplitude of e.p. p.
decreased to 40% and that of Ach potential to
55% of the control size. Thé time course of
e.p.p. and of Ach potential were not changed.
The resting membrane potential and membrane
conductance were not affected by streptomycin
(1074 M). Streptomycin (2 x10™*M) did not
change the frequency of spontaneous miniature
e.p.p. (m. e p.p.), but decreased its amplitude.
In low calcium (0.5 mM) and high magnesium
(6 mM) solution, the e.p.p. evoked by nerve
stimulation fluctuated in its amplitude and
sometimes failed to appear (failure). The failure
of appearance of e, p.p. was 13 per 120 stimuli
in control and 22 per 120 stimuli in solutions
containing streptomycin (2 x 1074 M). Quantum
content estimated from this experiment was
2.3 in the control solution and 1.7 in stre-
ptomycin {2 x10¢M). It is concluded that the
reduction in the amplitude of e. p. p. caused by
streptomycin is mainly attributed to a decrease
in the sensitivity of end-plate membrane and
partly to a reduction of the amount of trans-

mitter released from the nerve terminal.

251, €423 By RBICLYFREN B
C&T2EHDORE. C. = 7% FEEL (<
v AT S VI, MR (75 2 T
b b) o RETHRIRRTE, FiRE(b)

Role of hippocampus in vitamin B; defi-
ciency seizures. NITSCH, C.* and OKADA. Y.
(Max-Planck-Institut for Brain Research, Frank-
furt/M. G.F.R* e« Tokyo Metropolitan Instiute
for Neurosciences, Fuchu-shi)

Methoxypyridoxine, a convulsant agent?, was
used to induce in artificially respirated and
immobilized rabbits an acute vitamin Bs
deficiency-like syndrome, by displacing com-

petitively pyridoxal phosphate from the decar-

boxylases and transaminases. Glutamate-
decarboxylase, the enzyme controlling the
decarboxylation of glutamate to the inhibitory
transmitter GABA, is especially sensitive
against removal of its coenzyme. Its activity
decreases maximal before the onset of convuls-
ions. The investigation of the regional preictal
GABA-changes revealed that the convulsions
are due to a GABA-drop to critical values in
specific vulnerable brain regions?. EEG-
recordings from the frontal and occipital cortex
and from the hippocampus show that the
seizure is starting in the hippocampus, cortical
discharges are only observed after a latency of
10 sec. Electronmicroscopical observations of
ultrathin sections and freeze-fracture replicas
of the mossy fiber region of the hippocampus
reveal a highly increased incidence of fusions
of dense-core vesicles with the presynaptic
membrane, directly after seizure onset, in the
excitatory endings of the granule cell axons
on the apical dendrites of the pyramidal .cells
of the hippocampal fields CA3 and CA4. The
following hypothesis is put forward : the critical
decrease in the GABA-content of the intrinsic
inhibitory basket cells results in a disinhibition
of the granule cells of the dentate gyrus.
Their endings can discharge unrestrained,
giving a tremenduously increased excitation to
the pyramidal cells, which themselves receive
no longer recurrent GABA-ergic inhibition,
too. This could result in the spreading of
primarily localized discharges to distant brain
areas.

1) Purpura, D. P. & Gonzales-Monteagudo, O.
(1960) J. Neuropath. exp. Neurol. 19, 421-
432

2) Nitsch, C. & Okada, Y. (1976) Brain Res.
105, 173-178

252, IV HV A F Y HFEETFICET DR
BEMICH T D HEWEHR. ES L (lkE
K, H—EHW) i

Tetanic increase in frequency of mini-
ature end-plate potentials in manganese
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Ringer. KITA, H. (Dept. of Physiol., Kawasaki
Med. Sch., Kurashiki)

As in Co%*'- or Ni?*-Ringer, tetanic stimula-
tion (50 Hz for 2min, supramaximal) of the
frog sciatic nerve increased the frequency of
miniature end-plate potentials (min. e. p. p. s) at
the sartorius neuromuscular junction in 2.5
mM Mn2*-Ringer containing no Ca®". The
frequency usually reached its maximum at the
end of the tetanus and then declined exponen-
tially. While the elevated frequency in Co?*-
or Ni?*-Ringer remained above the control
level for many minutes, the increased frequency
in Mn2*-Ringer returned to the initial level
much more rapidly. When the solution con-
tained no divalent cation, the min.e.p.p. fre-
quency was increased only slightly by the
tetanus, The maximum min. e.p.p. frequency
produced by tetanic stimulation was increased
as a roughly sigmoidal function of (Mn2?*),, of
the rate of tetanus or of the duration of the
tetanus. Two successive tetanic stimulations
were given at an interval of about 10 min at
each of low (8, 9 or 10°C) and high temperatres
(20 or 25°C). There was no big difference bet-
ween the time courses at low and high tem-
peratures of the recovery from the increased
frequency produced by the preceding tetanus.
However, as for the second tetanus, time
necessary for the enhanced frequency to return
to the control level was much shorter at high

temperature than at low temperature.

253, 7k$RE(IC k3 ACh-receptors O#ERERR
= EE B RHEES, BHeTF (BTE
K, F—EH VT VR, E, R

Aplysia o abdominal % pleural ganglion iz
&5 Mok, ACh THSET 5 b0 (D
) L@EswmTcbo HE) 2« #E0th
EHITRLDKERAIZE & & ACh-response O
Z3{t& 7. ACh-response L E R ACh T3
ENORABEVE 72V ADHR CTHIE L
7z. 1) PMB (p-Hydroxymercuri-benzoate) : D
A response X 1mM PMB #1045/ €T

YT T 5@ E R vDS, HI response
13 1 SEER SR R2 I TERBEAL, 5493
VER] X% L5e4ic block X, Z® block @
% ACh 0 dose-respnse fifi C5 % &, PMB
OVEFREIAE 7 % ic o CHEAGE O A BN
45 bd 5 non-competitive type @ block
ThH 5. EEEAE 1 mM PMB 105HER S
HThhTFr2~4mV BoEEETIEE
V. 2) Mersalyl (Na-Salyrganic acid) : DRID
response ¥ 1 mM mersalyl 5 ~105/EH & T
[P TR IE DT AT 5. —FHET
t%, control ™20% LA ik %. Doseresponse
gz PMB 034 & [M# non-competitive #
o block %7, 3) HgCly: 01mM o HgCl,
% 5 SR X¢ 5 & it PMB % mersalyl &
FEOERE 5 5. X0 345 R 13 nicotinic
receptor "G % muscarinic receptor TH[FR U TH
5z & RTED, EIRE DKERANE, ACh-receptors
O, IR D S D &3z block F 5 & FEMR L7,

254, ERBRBOKOKS F T REEICHT
% Ca 4 4 v OFENCOINT. BEETF /DNEE
& GERK, [E, 4H)

The role of Ca?t in transmitter release
at the afferent synapse in Plotosus electro-
receptor. SUGAWARA, Y. and OBARA, S. (Dept.
of Physiol., Teikyo Univ., Sch. of Med., Tokyo)

Receptor cell activity of the ampulla (sensory
epithelium) of Plotosus electroreceptor.is electri-
cally isolated for I-clamp and V-clamp experi-
ments, and correlated with the synaptic
transmission to the afferent nerve. As shown
previously, the I-clamped ampulla produces a
positive, monotonouslyrising regenerative re-
sponse associated with prolonged EPSP’s in
the afferent nerve, which originates as the Ca-
dependent potential at the basal face of the
receptor cells. The V-clamped ampulla, how-

ever, shows two distinct components of inward

current upon positive V steps ; an early com--

ponent with its peak in about 5 msec, followed
by a late slower component. Despite their
different time course, both components are

similarly suppressed by Co?* (8mM), but
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unaffected by TTX (106 g/ml). They also show
identical V-I relations with negative impedance
characteristics, and shift their reversal poten-
tials similarly on increasing Ca concentration.
Since the EPSP is clearly triggered by the
early current and reaches its maximum am-
plitude on small increments of the latter, their
relationship is examined by applying short
command pulses, The EPSP amplitude is found
to be directly proportional to the quantities of
electricity during the early transient, suggest-
ing the relationship of the amount of Ca influx

to the transmitter released.

255, BRAICHTDME O LEiE. /N
Tz (BRGHARETE, HitEsE)

SRR TTR CF LI WEE T AT 7
T DEXRMREMIEOMIaCEAT B &, aEE
IREOMFCHBIL, B IR R - TS
MBEOBRPEIN, COMBENOWE © B &)
i, —#i v b HEEFEANRE (axonal trans-
port) & L TSNS REBINLWHEMIE Y A T A
XD, —EIIEA SIS R N A DAL
LTfik 2 itk s, METTOBREREL Bk
DR LEBIAR S T E 5. b bk
X DURABEOELIE, t S S0
BEHE x DALIE T,

c(x, t)=
S

v s L VL

fcx, 0)=0, c(o t)=1—a/t]
L85, R UDRIRERE S, a i@« ofifaic
BESEOEHKTHS. thi PDP-11 2 v
— &% —TEHEL, EREELFLSET, FEWE
OWMRFEBE P COWREEE RDHZ & BT E
5. REZITEEWETHETF LY VITD
WOlE, DIZ#95 x 10" cm?/sec (15°C) TH b,
WEHEL =R L F ~ 13y Theal/ETDH - 2. Fi
PREUR S % 35 LB 1T 2 B B HEBI 7 Bk il o
D, B—MRERCSIIERNITOTREE &k
oz, BHEROEERBITIE, TRBUC X 248751
TRHARES T, EENLEHENEEPLESE Sh
5ZLd, TORBETHL»E T

256, 4V 7 U E F IR L ERERICHT
% t-butylhypochlorite DR, HAEHEE, X
O, EHETH EKERE*(BEAKR HF -
AKX, [E, H—r3)

TATSTRICA Y77 EFMHRHMIOACK
ZARBO ACh L ofEEHMEE Y vERL, 1
F ViR Na* iox Ui Nk CO0™ 2%
DT I (TARSEFVBERZINE IV
k) Thh, Clm kL TIRCEREY v T
Bole. WTA A VRO L 7055,
1FVOREIPHESNS L A BEEIER~
Yoy Z2R2X5DLDTHASEEFELBND. £C
TEEEHO-NH 221z Cl{b+3 L5160
t-butylhypochlorite © -NH 2 &8 L T % D-Z&
WTOVARVRD, EHREHROVAKF VA
LT L DX & i b, -NH & -CO
& DIEITIKEREES DD DI HA & vV Eik Bk
&L O FEMSE 2 bh, £OEDO—2& LT~
Yy 7RIS ENE 5 2 &L BARETHB.
EDEZFH S W T AV 77T MR
tert-butylhypochlorite (t-BHC) 10 mM % pH 7.4
T X7, $55x ACh- #7:1% carbacol L
ARV AIE ACh /x K OIS SE W&
BI 2 bR THo7kedd, ACh 7 & OfEH
Hift o & o TV AR VR BG4 ICIERROMEIE
SE, BETEEROECELE. ThbORERE
5, 1A VIiRRTHETSHEELT~Y v 7R
XoERTREINS.

257, £V 79EF GABA =2 -0V DFR
BEAAYF ey 2 0SB KN B OUEF
BRE, WKESH, M. R. Klee®* (JuX, &, #H—
AP fEAK, BBFevvIAT TV, B
)

Separation of receptor site and ionic
channel under subsynaptic membrane on
GABA sensitive onchidium neurons. OoO-
MURA, Y., MARUHASHI, J.*, SHIMIZU, N. and
KLEE, M. R*¥ (Dept. of Physiol., Fac. of Med.,
Kyushu Univ., Fukuoka « Fac. of Education, Kuma-
moto Univ., Kumamoto* « Max-Planck-Inst. Hirn-
forschung, Frankfurt/M**)

Four neurons respond to GABA with two

distinct phases : early transient hyperpolariza-
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tion, then desensitization ; and following late
maintained hyperpolarization. The membrane
conductance (Gm) increases 10 folds in the
former (I) phase and twice in the latter (II).
The relationship between GABA concentration
and Gm change indicates 2 GABA molecules
reaction to a single receptor site for the I phase
and one molecule reaction for the II phase.
Lioresal, a GABA derivative, brings the II
phase with one molecule reaction. The I phase
is produced by an increase in G ; the II
phase in Gk Chemical modification of the
receptor membrane reveals that phosphate
groups of phospholipids and OH groups of
serine residues on the receptor membrane react
with NHz;* and COO~ of GABA molecules
respectively. Modification of ¢-NHz" of lysine
residues by 2, 4, 6-trinitrobenzene sulfonic
acid or pyridoxal 5-phosphate blocks the I phase
alone. Modification of COO~ by p-nitrothiophenol
or removal of COO~ by carboxypeptidase Y
blocks the II phase alone. These indicate that
Cl- and K* channels are composed of the e-
NHs* and COO~ respectively.

258. HEMLEMEMMICT S Ca-Mg ©
EHER. BR £ FERE— CEkEaH
W B AhRR A )

Interaction of Ca and Mg upon the spon-
taneous release of transmitter. WASHIO, H.
and INOUYE, S. (Lab. Neurophysiol., Mitsubishi-
Kasei Institute of Life Sciences, Machida, Tokyo)

The miniature excitatory postsynaptic poten-
tials (m. e, p. s. p. s) were recorded intracellularly
from depressor muscles isolated from metatho-
racic legs of the American cockroach (Peri-
planeta americana). The effect of external calcium
concentration on the spontaneous miniature
potential frequency was an increase in fre-
quency from the level in the absence of
calcium., The increase in the frequency was
linearly proportional to the logarithm of the
external calcium concentration over the range

of calcium concentration tested (0.1~10 mM)

without magnesium ions. In the presence of
magnesium ions, the rate of increase in the
frequency was reduced. Finally, the increase
in the frequency was not clear at the presence
of 10 mM magnesium concentration. On the
other hand, raising magnesium concentration
to 10 mM from O0mM reduced the miniature
potential frequency by 60% in the presence of
5mM calcium. In a low calcium concentration
(0.1 mM), however, there was no clear reduction
of the frequency up to 10 mM magnesium. In
some fibers even slight increase in the fre-
quency was found when a concentration of
magnesium was raised to 10 mM in the pre-
sence of 0.1 mM calcium. This would suggest
that magnesium should be without effect on
the miniature potential frequency in the

absence of calcium.

259, /DE#EA S O Ach i (cds LI d Cd
OWHIR. M Fh ®ILFE BEEKXR, B
A

Inhibitory effects of Cd on acetyicholine
release from cardiac nerve endings. HAYA-
SHI, H. and TAKAYAMA, K. (Dept. of Physiol.,
Saitama Med. Sch., Iruma-gun, Saitama)

The inhibitory Cd effects on the transmitter
release from the peripheral ends of autonomic
nerves were investigated. The isolated heart
with vagal nerve was prepared from a bullfrog
(Rana catesbeiana). In normal Ringer’s solution,
the cardiac interval was prolonged immediately
after the stimulation of the cardiac nerve (1
ms, 0.5~ 5mA, 10Hz for one second). After
soaking the cardiac nerve-heart preparation
into 5 ~10 #pM Cd Ringer’s solution for about
3 ~ b minutes, the cardiac nerve stimulation
became ineffective, This inhibitory Cd effects
was completely reversible, The antagonism
between Cd and Ca was observed as in the case
of cardiac muscle. In order to examine whether
Cd might act on the acetylcholine (Ach) receptor
sites of cardiac muscle fibers or on the Ach

releasing mechanism at peripheral ends of a

9]

w



cardiac nerve, Cd and/or Ach were applied to
an everted sinus-atrium preparation of a bull-
frog. Externally applied Ach (107 g/ml), as
much as cardiac nerve stimulation, prolonged

cardiac interval. This Ach effect was not

19. #

260. A ¥ /%) REDIBEIC & D18 EMEE
IR OB, SMUEA, AN 52 RIRREE* OF
K, B, H—z:H o NHEKREEH*)

* 2 DA EHEELTE O 2 0 sk
LRIRFC A VSV R R R L. 20X 5
LT2b6Nh51 VLR MBIITFio 3MOM
Blans o shie, 1 oBdEh e L o &
IFEh 5 d 0T, 2{EOMIassFRT (0.6 ms BL
M) FBRTBZLE2RT. 2OXS RHENFERD
IS 2 B oMlE s 30T O S MK el X b
HELZI57:.0TH55. H2EIH 72
DN (0.6~1.2ms) % & 375> ADHIKT,
T 2 EofiaD—7 2358k U724#0.6~1.2 ms
ERTHEBIHI SRS 2 & 2R, Tbbil
EHHBIFINLERNL, BEP L ORHIETD 5.
03 ORI L > 7 2 DIENE & % 75 5 IEDHE
BT, —J5 S ANTEMRS, fh5 25 DI
Jatds., coksicLClEshs 2{HofmiE
DRt & T DRIB I B G 2 ik L
T ROFEHIFSPE R -T2, UGS S D
BN ~VBOTXCOMOHMT (s, B
M, BHO3IH) I bhs. Zhic
b U v 0 B ol — BE i — AT~ & LB R
Zbhb. Tib bk la A B & B
T, VEBoOEMcHEET 5. —HREEmaR Y
JBLEE i MM T 1 JBicd b1, BEMR
Ml E 2 Ex 5.

281, PISEHIHIC & DBRB & < ICBRIRSR
DOREFBREA. A)IERE, LART (KX,
R, H—23E)

Flash evoked potentials from the surface
of the chicken telencephalon (the Wuilst).
OOKAWA, T. and YAMAMOTO, N. (Dept. of
Physiol., Gifu Univ. Sch. of Med., Gifu)

Flash evoked potentials (FEPs) of the adult
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modified by Cd. The amount of Ach in the
effluent around the heart was reduced by Cd.
These results suggest that Cd suppreses the
neurotransmitter release from autonomic nerve

endings.

B (260—275)

chicken Hyperstriaium accessarium (the Wulst)
by stimulation of increasing frequency were
explored under curarized conditions at body
temperature of 39~40°C. Flash stimuli were
given to the left eye with an xenon lamp of
a photic stimulator in a darkened room. The
averaged responses of the FEPs (also the ERG)
of 50 sweeps were displayed on a computer
screen. The FEPs were reliably obtained by
ipsilateral and contralateral stimulations of the
retina in a region of the Wulst between A9
and A8 of the Van Tienhoven and Juhdsz (1962)
stereotaxic atlas, though the other part of the
Wulst remains to be investigated. The first
response exhibited an initial surface positive
comopnent (P1) of 10~20 ¢V amplitude with
the peak latency of 12~14ms. This was
followed by a large (50~100 #V) negative and
a positive (50 pV) deflection (N and P). The
ascending part of the N-deflection was com-
posed by a few notches (N1, N2, N3). The
latency of the N1 notch was approximately 20
ms. The negative deflection was 50~80 ms.
The positive deflection lasted up to 160 ms.
The general feature of the Wulst FEVs was
markedly attenated by repetitive stimulation

above 5 Hz.

262, 3 JDTEERAIE L b TICEERES LY 4
BoRERE. B HF, HSHES (EFEiRR
W)

F 2 ORI TRESRRIE & B ks Ly 4
[, A EETBEEZATRELTHS, &
OEHEVIIN T, —HIEHI20 « 21813 B R EF
PHOMGEEE SO, HEEABLT5E2
DD, AHPHLHMRERDED V. bhub



310 %

37 v — & VESHETOIEENE L Ic R 2itD
W, Bl = v BRI
FTEHEERIEL LT, WEROMNE L ZARD
R X OCWE & OIS &2 TP, ERBRIAGIAL
B INENCIA - THEE 2 SRR M BE LT
i &, BEBROHEMENHLOMETHITOTF
Lpfgs S BN IR - TEENL T 2% & biT
el FE LRl 5. ETAmOZEbEN
L BB ORLBATER L D TicH 2600347
V. BERBIIERE 200 DT 54 LT oARELR
55, BHlomofrEcaickEny, BllF
DChPEL BBk, PEERMEEELDDOD
B0V, PMIORABIIEREN R EE R
Uie. AIUZABITSESTHL, BRI E X H
D, H5P0RMEICEDHZERT. =y VOH)
FREFAEITSE L, LmEH ORI ET
5L DBKIETH 72, TOREIEK T
Bi—z = pCHAIELITV S,

263. RFR2RSEE=2—OVEFH O
B NH % SAEA, BEEE EREX
BB AR )

Characteristics of cortical neurons re-
sponsible for the flash-evoked secondary
potential in the barbiturized rabbit. UCHI-
DA, T., SUZUKI, N. and IWASE, Y. (Dept. of
Physiol., Kyoto Prefect. Univ. Med., K yoto)

In rabbits barbiturized medially to strongly
flash stimulation evoked the primary positive
potential (P;) of a nearly fixed latency (17~20
msec) and the secondary positive potential (Py)
of a longer latency (70 msec or more), varying
according to the depth of anesthesia, in the
surface of the visual cortex. Flash stimuli also
induced cortical neuronal firings in the phases
of P; and P,, some of them in P; or P, phase
and others in both P; and P; phases. Poststi-
mulus time histograms showed ranges of the
latency fluctuation in firings in P, phase were
always wider than those in firings in P; phase,
suggesting that firings in P, phase were
brought about by transmitting through the
long distance extrageniculate visual pathway.

Electric stimulation to the pulvinar . also

i

evoked cortical neuronal discharges, of which
latencies varied in a range comparable to those
in firings in P, phase. This may indicate that
the latency fluctuation in firings in P, phase
originate mainly in multisynaptic intracorticai
neuronal connections after the pulvino-cortical
transmission. Latency shifts of P, and firings
in P, phase due to the difference of anesthetic
level will be effected by the slowing in
synaptic transmissions and conduction time in
axons concerned along the secondary visual

system.
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Inhibition of sensory inputs by the orbital
cortex (Part ll). HADA, J., YOSHII, N., YAJIMA,
Y., MORITA, F,, SASAKI, H. and HORI, Y.
(Dept. of Physiol., Hyogo Coll. of Med., Hyogo
and Dept. of Physiol., Sch. of Med., Osaka Univ.,
Osaka*) :

It was reported that the orbital cortex has
an inhibitory effect on the sensory evoked
potentials recorded in the cortical level (Hada
et al., J. Physiol. Soc. Japan 39, 147, 1976). In
order to make clear this inhibitory mechanism,

we examined effects of the orbital cortex

i 311

stimulation on unit discharges in the somato-
sensory cortex and the visual cortex of the
cats, Fifty-five units were fired with a latency
of 8 to 30 msec in the somatosensory cortex by
skin stimulation, forty-seven units 6f which
were ‘markedly suppressed to fire by condition-
ing stimulation of the orbital cortex. The time
course of inhibition in the unit discharges was
almost similar to ‘that of the cortical evoked
potentials. Eighteen units of them were, how-
ever, fired with a latency of 2 to 10 msec by
orbital cortex stimulation, 17 units of which
were fired by skin stimulation. With the optic
tract stimulation 19 units were fired' with a
latency of 3 to 15 msec in the visual cortex, 17
units of which were inhibited by the preceding
stimulation of the orbital cortex. About half of
them were also fired with a latency of 3 to 7
msec by orbital cortex stimulation. It 'is sug-
gested that the  orbital cortex exerts an
inhibitory effect on the cortical neurons in the

somatosensory and visual cortices in cats.
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Responses evoked in the cerebral cortex
by caudate nucleus stimulation. OkA, H.
and JINNAI, K. (Dept. of Physiol., Inst. for
Brain Res., Fac, of Med., Kyoto Univ.)

Evoked responses in the cerebral cortex on
the caudate nucleus (Cd) stimulation were
surveyed with glass microelectrodes as well as
gross surface electrodes in cats. The Cd-
induced responses on the cortical surface
consisted of early double negative waves and
later rhythmically repeated ones (spindle acti-
vities). In depth profiles of field potentials, the
early cortical responses were distinctly different
from the deep or superficial thalamo-cortical
responses. These early responses were confirmed
to come out predominantly in area 6 of the
cerebral cortex. Such early responses following
the Cd stimulation seemed unlikely to be
brought on by cortical afferent projections
originated from the Cd but rather to be evoke(j
primarily by axon reflex of the cortico-striate
neurones. The later cortical responses (spindle
activities) to the Cd stimulation were indicated
to be due to the superficial thalamo-cortical
projection by both analysis of field potentials
in the cerebral cortex and extracellular unitary
recordings in the VA-VL complex of the
thalamus. These later responses appeared to be
elicited more prominently in area 6 than in
area 4, The results suggested in association
with our previous studies that activities arising
from area 6 (premotor area) may have two
different destinations in the functional aspect,
one, area 6 recurrently through the system of
basal ganglia-thalamus, and the other, area 4
diversely through the system of brain stem

nuclei-cerebellum-thalamus.
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Analyses of onset times of the change
of a cerebellar Purkinje cell activity which
was observed in association ' with visual
tracking movement of the wrist in monkey.
MANO, N. and YAMAMOTO, K. (Dept. of Neuro-
physiol., Tokyo Metropolitan Inst. Neurosciences o
Inst. Brain Res., Fac. of Med., Univ. of Tokyo,

U

Electrical activities of pyramidal cell
dendrites in rabbit hippocampus. FUJITA,
Y., IWASA, H. and SHINOGI, M. (Dept. of Phy-
siol., Nippon Med. Sch., Bunkyo-ku, Tokyo)

In hippocampal pyramidal cells (P-cells)
Fujita revealed the existence of two types of
depolarizing after-potentials (DAPs), i.e., true
and pseudo-DAPs (Brain Research, vol. 94, pp.
435-446, 1975). It was further shown that
pseudo-DAPs appeared when P-cells were
depolarized beyond a certain level and that it
was the summation of pseudo-DAPs that gave
rise to large prolonged depolarizations, known
as inactivation responses (IRs). The electrical
activities of P-cells depolarized due to micro-
electrode penetration were characterized by the
appearance of DAPs of various sizes which
occaslonally summated resulting in IRs. These
DAPs were shown to be identical with pseudo-
DAPs which appeared in healthy cells when
depolarized in a reversible fashion. Stimulation
of mid-brain reticular formation produced in
P-cells a slow potential of 80~150 msec in
duration having an all-or-nothing property
(IRs). In some cases, the slow potential was
shown to consist of pseudo-DAPs whereas in
some others it could be split into at least three
all-or-nothing potentials of 5~30msec in
duration. Available evidence suggested that
these all-or-nothing potentials as well as

pseudo-DAPs originated in P-cell dendrites.

B4 (276—283)

Tokyo)

We analysed the onset times of the change
of simple and complex spike activities of
cerebellar Purkinje cells (P-cell) by an objective
statistical criterion (one sample test of Kolmo-
gorov-Smirnov), in relation to an event S (=
start of the movement of the target strip) and
an event R (=begining of the movement of the
handle). The onset times were determined on

the histogram when the deviations of. the
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consecutive values from the control frequency
values (500 msec preceding an event S) ex-
ceeded the probability of 0.005 (one tailed). In
most P-cells, the onset time of the increase of
complex spike activity coincided very well
with the onset time of frequency change of
simple spikes, and in a few P-cells, the com-
plex spike activity increased significantly at
recovery times of ‘simple spike frequency. The
analyses of the latency of simple spike inter-
spike interval change in relation to spontaneous
fluctuation of a reaction time (RT ; time from
event S to R) in individual trial revealed a
linear relation between the latency and the RT.
Mean regression coefficient of the latency on
the RT was 0.8240.17 (S.D.) for 55 P-cells,
suggesting a better time-locking to wrist
movement than to visual stimulation due to the

movement of target strip on the widescope.
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Interaction between dopamine and dro-
peridol in the cerebellum and the caudate
nucleus of cats. MARUYAMA, S. and KAWA-
SAKI, T (Dept. of Neurophysiol., Brain Res.
Inst., Niigata Univ., Niigata, and Dept. of Phy-
siolo., Toyama Med. and Pharmaceut. Univ., Toyama)

Under urethane anesthesia, extracellular
action potentials were recorded from spontane-
ously firing Purkinje cells in the cerebellum
and from cells firing spontaneously or those
induced to fire by DL-homocysteic acid in the
caudate nucleus, and drugs were administered
microiontophoretically at the site of recording
through multibarreled micropipettes. Drugs
used were as follows : droperidol (7mM, pH
4.2) ; dopamine HCl (1M, pH6.0) ; DLH (0.2M,
pH 8.2). Cerebellum : In 18 of 22 Purkinje cells
tested, dopamine (DA) depressed the spontaneous
firing. In 9 of 18 cells which were sensitive to
DA, interaction between DA and droperidol was
examined. In 4 of 9 cells droperidol blocked
the depressant effect of DA ; in b cells droperidol
did not antagonize the effect of DA. Spiro-
peridol, which was reported to antagonize the
effect of DA more selectively than droperidol,
blocked the depressant effect of DA in 5 of 6
cells tested. Caudate nucleus : In 18 of 29 cells
tested DA depressed the firing ; in 6 cells DA
increased the firing ;in 5 cells DA did not
produce any significant effect. In 10 of 18 cells
which showed a depressive response to DA,
droperidol blocked the depressant effect of DA.
In 2 of 6 cells which responded excitably to
DA, droperidol tended to antagonize the effect
of DA.
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Postnatal development of cerebello-tha-
lamo-cortical projections in kittens. KAWA-
GUCHI, S.; YAMAMOTO, T. and SAMEJIMA, A.
(Dep. Physiol., Iust. Brain Res., Fac. Med., Kyoto
Univ., Sakyo-ku, Kyoto)

Recent electrophysiological studies in cats
provided the concept that cortical evoked
potential via thalamus can be considered
basically to be composed of two distinctive
types of responses i.e. the deep and the super-
ficial thalamo-cortical (T-C) response. In cat,
cerebellar nucleus stimulation induces two
different types of responses, a deep followed by
a superficial T-C response in the frontal motor
cortex and a pure form of superficial T-C
response in the parietal association cortex.
Concerning the emergence and the evolution
of the two distinctive sets of thalamo-cortical
responses, laminar field potential analysis was
performed with stimulation of cerebellar nuclei,
VA and VL nucleus of thalamus in kittens
ranging in the age of 0 day to 142 days old.
There were postnatal changes in the distribu-
tion' of responsive areas and in the level of
potential reversal, and maked reduction in
response latencies whereas configuration of
the response was essentially the same from
newborn through adulthood. It was concluded
that already at birth, the two sets of T-C
projection are not only present but also active.
Reorganization of the cerebello-thalamo-cortical
projections, however, has occurred extensively
in kittens of which the responsive cortex (the
frontal and/or the parietal cortex) were ablated
previously : appearance of usual responses in
usually unresponsive areas and unusual re-
sponses in usually responsive areas.
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Inferior olivary nucleus of rabbits, which
transfers optic activity to the contralateral
cerebellar flocculus. MAEKAWA, K. and
TAKEDA, T. (Dept. of Physiol., Jichi Med. Sch.,
Tochigi- Ken)

In albino rabbits anesthetized with a-chlo-
ralose plus urethane, both the antidromic field
potentials evoked from the contralateral floc-
culus (latency : 2.5~3.0 msec) and the orthodro-
mic field potentials from the contra- and
ipsilateral optic nerves (latency : 6.5~8.0 msec
and 8.0~9.5msec, respectively) were mapped
along the rostro-caudal axis of the dorsal cap
of the inferior olive. The antidromic potentials
from the flocculus were recorded along the
whole length of the dorsal cap, while the
orthodromic potentials from the contralateral
optic nerve were recorded in the caudal half of
dorsal cap and those from the ipsilateral one
were in the rostral half of it. Thus it has
been demonstrated that the neurons which
transfer optic signals from either eye are
rostro-caudally separated along the longitu-
dinal axis of the dorsal cap. In order to
identify the relay nucleus which transfers
optic activity from the ipsilateral eye to the
dorsal cap, a small amount of horseradish
peroxidase was injected into the rostral portion
of the dorsal cap iontophoretically. Neuron cell
bodies thus marked were found in a well
circumscribed area located ventromedially to
the ipsilateral red nucleus and including the

nucleus of the transpeduncular tract.

% (284—313)
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Functional organization of trigeminal
subnucleus caudalis. YOKOTA, T. (Dept. of
Physiol., Med. Coll. Shiga)

In the medulla oblongata caudal to the obex
in cats, nociceptive trigeminal neurons have
been isolated from the marginal rim of trige-
minal subnucleus caudalis, nucleus reticularis
dorsalis medullae oblongatae and nucleus
reticularis ventralis medullae oblongatae. In
the marginal rim, nociceptive trigeminal neu-
rons were somatotopically organized ; The skin
of mandibular division was represensed dor-
somedially, while that of ophthalmic division
ventromedially. In the nucleus reticularis
dorsalis unit, an ipsilateral] tactile receptive
field was surrounded by nociceptive receptive
field. Nuerons in this structure were somatoto-
pically organized in terms of tactile receptive
field. In the nucleus reticularis ventralis
medullae oblongatae, receptive fields of noci-
ceptive neurons were rather extensive. Hence,

somatotopic organization was not clear.
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Somatotopic organization of nucleus
cuneatus in the cat. AOKI, M. and YAMA-
MURA, T. (Dept. Physiol., Asahikawa Med. Coli.,
Asahikawa)

The topographic organization of the neurones
in nucleus cuneatus excited by tactile stimula-
tion to the palmar side of fore paw was studied.
Under light pentobarbital anesthesia, extra-
cellular unit activities were recorded by
tungsten microelctrodes. The neurones were
identified in terms of receptive characteristics
in response to various forms of light mechanical
stimuli and their locations were histologically
verified. Mechano-receptive neurones excited
by stimulation to palmar side of the paw were
most frequently encountered in the caudal part
and dorsally near the surface of the nucleus.
Receptive-fields were found in an orderly
fashion, in transverse direction across the
nucleus, with the most lateral toe projecting
to the medial side of the nucleus. They made,
in vertical direction, an orderly progression
from the palmar side to dorsal hairy skin of
the paw. In single vertical electrode tracks,
similar types of mechano-receptive units were

recorded.

287, 3 JSMEIRRIRGFEPARAR O HEBT MR ER
CHERRAZE. NI, W AL REYE
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Intracellular recording and staining of
P-cells in the cat’s lateral geniculate body.
OGAWA, T., TAKIMORI, T. and TAKAHASHI,
Y. (Dept. Physiol., Sch. Med., Akita)

Intracellular staining with recording micro-
pipettes filled with a procion yellow solution
was attempted on eleven lateral geniculate
neurons ofichloralose—ansthetized cats for the
purpose of correlating electrophysiologically
identified cell types with morphologically
identified cell types. Five neurons were success-
fully stained : One was located in lamina A
and the others in lamima Al. They were all

identified as P-cells on the basis of their

~
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responsiveness to electrical stimulation of optic
discs, optic chiasm and visual cortex. The
conduction velocities and synaptic delays for
specific optic.nerve fibers concerned with these
P-cells. were estimated from the relationship
between latency and conduction distance. Intra-
cellular staining has revealed that a neuron
located in lamina A and three of four neurons
located in lamina Al had multipolar configura-
tion with their main dendrites oriented parallel
to the plane of the laminae, while two neurons
located in lamina Al had a configuration
similar to that of a class II type neuron des-
cribed by Guillery in his Golgi preparations.
In these experiments no neurons located in
lamipa B, central interlaminar nucleus and
medial interlaminar nucleus were stained. No

interneurons were obtained, either.
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Vestibular and visual inputs to neck and
forelimb motoneurons in the frog. MAEDA,
M. (Dept. of Physiol., Nippon Med. Sch., Bunkyo-
ku, Tokyo)

Intracellular responses in neck and forelimb
motoneurons to electrical stimulation of the
vestibular nerve, the optic nerve and the optic
tectum were studied in frog. Stimulation of
the vestibular nerve produced EPSPs, bilate-
rally, in neck, shoulder and forelimb extensor
motoneurons and bilateral IPSPs in forelimb
flexor and adductor motoneurons. Latencies of
PSPs recorded in neck, shoulder and proximal
extensor motoneurons were mostly disynaptic
range whereas many of those recorded in
distal extensor and in flexor and adductor
motoneurons involved three synapses. The
pathway linking vestibular nerve and forelimb
motoneurons, mainly consists of vestibulospinal
fibers. Stimulation- of the tectum produced
IPSPs and a mixture of EPSPs and IPSPs in
neck, shoulder and forelimb motoneurons,
bilaterally. Most frequently a combination of
preceding slight excitation and following
strong inhibition was observed. The pathway
from the tectum to neck and forelimb moto-
neuron is at least disynaptic, Optic nerve
stimulation produced IPSPs and ‘a mixture of
EPSPs and IPSPs in neck and forelimb moto-
neurons. Interaction studies suggested that the
vestibular and optic pathways to neck and
forelimb motoneurons are separate from each
other so that the site of integration of vesti-
bular and visual input occurs at the level of

motoneurons.
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Interaction of sympathetic activity pro-
duced by vestibular nerve and peroneal
nerve stimulation. ISHIKAWA, T., MIYAZAWA,
T. and MORI, A. (Dep. Physiol., Nikon Univ. Sch.
Med., Itabashi, Tokyo)

Chloralose anaesthetized, cats were immobi-
lized by succin and were maintained under
artificial respiration. The mean blood pressure
was kept above 90 mmHg, if necessary by
infusion of dextran Ringer solution. The left
vestibular nerve stimulation was given at
lateral semicircular cannal, as the conditioning
stimulus and the stimulus strength was set
under the value of 5 times the threshold voltage
for the.evoked field potential in the medial
vestibular nucleus. The train of electrical
stimulus was constituted of 5pulses at 3 msec
intervals. The test stimulus was taken sub-
maximal strength for Group III on the left
superficial peroneal nerve, the SBS sympathetic
reflex activity recorded from the renal nerve
branch. Results : SBS reflex increased by 2 or
3 times threshold vestibular conditioning sti-
mulus and the silent period after SBS reflex
prolonged. During 100~350 msec interval, SBS
reflex was inhibited and the each silent periods
were appeared individually. The time of inhibi-
tion was prolonged by strength of conditioning
stimuli. Decorticate, decerebrate and decere-
bellate cats showed the same tendencies in the

reflex pattern as the intact cats.
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Visual and vestibular inputs onto pontine

reticular formation in the rabbit. KUBO, T.,
MATSUNAGA; T. and HAYASHI, Y.* (Dept. of
Otolaryngol. and Dept. of Neurophysiol., Osaka
Univ, Med. Sch., Osaka, Japan*)

Present experiment is aimed to demonstrate
the visual and vestibular inputs on the pontine
reticular formation (PRF). Rabbits were anes-
thetized with wurethane, immobilized with
Flaxedil, and conducted on the artificial
respiration. To examine the visual input the
optic disc (OD), optic chiasm (OX) and superior
colliculus (SC) were electrically stimulated. For
the vestibular stimulation animal was rotated
sinusoidally around vertical axis. Field and
unit activities were recorded by a glass micro-
electrode. Single or double pulse shocks applied
on OD and Ox induced negative field responses
(peak latencies 6.3 and 5.6 msec respectively)
and unitary responses. 100 units including 59
axons and 41 cell bodies were activated with
latencies ranged from 3.0 to 25msec, and 8
units were inhibited. Most of these units were

also susceptible to SC stimulation. Some axons
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were presumed as the fibers projecting from
the pretectum to the inferior olive (Maekawa
& Simpson, J. Neurophysiol. 36 : 649, 1973). Of
36 cell bodies sensitive to visual stimulation,
14 responded to vestibular stimulation too. As
PRF was known to be an essential structure
in eliciting ocular movements of visual and
vestibular origins, it may be most interesting
to offer the evidence of visuo-vestibular con-

vergence on PRF units.
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.Electromyographic studies in the jew-
tongue reflex. TAKEBE, H., MORIMOTO, T,
SAKAN, 1* ‘and KAWAMURA, Y. (Dept. Oral
Physiol., -Dental Sch., Osaka. Unip. « Dept. Dental
Prosth., Déental' Sch., Osaka Univ.*) :

Depression of the mandible in a decerebrate
cat .induces .retraction of the-.tongue. The
mechanisms - of this jaw-tongue reflex  was
analysed by recording EMG from masticatory
muscles and extrinsic tongue muscles. Tongue

muscle activities were elicited when the jaw

g« B

was opened beyond 10° while temporal muscle
activities were induced between 1 ~ 2°. During
sustained opening of the mouth, tongue muscle
activities ‘showed only slight adaptation. Vibra-
tory stimulus applied to the mandible with the
frequency below 70 Hz was also effective to
evoke tongue muscle activities. Exfoliation of
the temporal muscle from the temporal bone
greatly reduced activities of tongue muscles
induced reflexly by jaw depression. On the
contrary, dissection of the masseteric nerve or
anesthetization of the temporomandibular joint
capsule did not affect these activities. Moreover,
repetitive electrical stimulation with the fre-
quency of 100Hz to the temporal nerve induced
activation of tongue muscles, and its threshold
was between 1.3 and 1.7 times to the lowest
threshold fibers in the temporal nerve. These
results indicate that the jaw-tongue reflex is
mainly elicited by slowly adaptive stretch
receptors’ in - the temporal muscle except the

primary ending in the muscle spindle.
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Reactivated response of blink reflex
induced by movement of palpebral muscle.
TAMAI, Y., IWNAMOTO, M., MORITA, N. and
TSUIIMOTO, T. (Dept. of Physiol, Wakayama
Med. Coll., Wakayama) ’ ‘

Tap or electrical stimulation of the trigeminal
nerve elicites reflex responses in human and
animal facial muscles. In view of the anatomical
arrangement of the blink reflex systems, the
palpebral movement due to the blink reflex
may activate the adjacent trigeminal receptors

and may be possible to yield next blink reflex

responses. As judged from the response time '

of the blink reflex, the “reactivated response”
produced by the movement of the previous
reflex contraction appears at around or rather
after the previous second reflex response. The

reactivated response was. .observed in the pre-

»
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paration of light anesthesia or non-anestetized
cat and was affected by the strength of the
trigeminal nerve stimulation. Further, the
reactivated response was excluded by reducing
" the muscle contraction and was enhanced by

coming in contact with the palpebral hair.
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300. Trigemino-neck reflex iR,
e, BRE— GRREWA, W, SEUFED)
Neural organization of the trigemino-
neck reflex. SUMINO, R. and NOZAKI, S. (Sect.
Physiol., Inst. Stomatogenathic Sci., Sch. Dent.,
Tokyo Med. Dent. Univ., Tokyo)
Experiments were performed in cats anesthe-

% 323

tized with pentobarbital sodium or a-chloralose.
The reflex discharges to various trigeminal
inputs were recorded from the cervical (mainly
C;, TRIGEMINO-NECK REFLEX, TNR) and
the digastric nerves (JAWOPENING REFLEX,
JOR). As trigeminal inputs, the infraorbital
(cutaneous), the inferior alveolar (intraoral),
lingual (lingual), the masseter (muscular) and
the dental pulp nerves (nociceptive) were sti-
mulated electrically at different intensities.
The largest TNR was evoked by infraorbital
nerve stimulation and its threshold to TNR
was lowest (1.26+0.27 T). On the other hand,
JOR from the inferior alveolar nerve was
largest and its threshold was lowest (1.11+
0.12T). High threshold afferents in' the mas-
seter nerve, probably G and G evoked TNR and
JOR. Dental pulp input, however, could produce
only JOR but not TNR. Combination of condi-
tioning and test stimulation and intracellulur
recordinds from motoneurons revealed that all
trigeminal inputs evoked the early facilitation
(depolarization) and the late depression (hyper-
polarization) effects on the C motoneurons as

well as the digastric motoneurons.

'
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BT ETER TR LR 7 B R IR A Ve Y
THZLERTELX Ik o7z, ZOIRERICEE
L-BiEmoimiarsshz, T, EEORETT
ER AR TRFT 5 -0 HEBEETREEERE
EEL, ZhENhLCHRZHNEMrEERE
vy PLTL WBELERZT o /2. HIED 36T
B2 2 SINERIC 2513 T, bl tracking %17
W K E 71359 200 OfFEH), R E XHG T 5
BINRATER R THIERIER L. T ORER,
IMRD VTR, SR v fifaEEBbh 3
L, L BN IR D 2 SRS
7o WEN B IREE & IFEHIT, BHE/MREE O —E)
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BRELTWSEEW b T % lobulus para-
medianus ZJRFH L Tz, F72. iEEk0 EMG
L OREER T, EMG lEOHMBETLTE
D, KRoMLHO BRI BIHiORME T
HEOE:R) CR—-OMEBARET 5 & »bE
FEORDEELBNS. WRTHITEEPHS
O, AR OSMAIER I R O B SR AR 23
HEhiess. kR OERELTESTRSh Ty
AN

302, #HEET & IC & [+ % glucose-sensing
cell o5 & A E BE2H). BARE, FFR
E¥, HIGH s (WK, B, B4 BE
FRBEE » BORERR, HE—ETkt)

2-DG OWEHLICL VERIWBEET D= =
—w Vi3 bregma X W (P) 3.0mm, EHfE
X A (L) 20 mm, X (V) 8.0~85mm DI
R WIBE CRET 5. BERHBC X 5BRS
Wi P3.0,L20,V85mm DEALIsHDHIED
&<, Bmaicis5T 5= a—n v ORENE
W kB FEmT 5, 2-DG @ systemic RiR5.T
SRS WMO4F 5 P30, L2.0, V85mm itk
I3 LHD= - —r VIEBRSBOFEEC—BL
T, RKMEEHLEHTS. LetoT, ZOMA
i 2-DG E G L CBBAmEET o=~V
OBFERRMOAHII V. EbiT, ZORRRIE
BRIGBILNC 2-DG 2#M L, FEKIEE R
FThoa—eVORERZHELICTEIEITLD
BFOREE sz,

ek (H4:3k 38 : 98, 1976) THifh LichiER
BreREhiz LH ofE&PRORTE &40 2-DG
wERE, BEEC X5 glucose-sensing cell
(gastric type) OHFMHIIBHTLL~FT 5. &
2L, iz 2-DG it B IG T 5JA%ED glucose-
sensitive cell & %\ 2-DG responsive neuron
D5AiIE glucose-sensing cell (gastric type). D
BHE VL, B35 —2OREOHNPLER
FHIML THoiz. TD=2—wv Y OEEIINR
WThs.

303, HBATHRHOMRHMBIC OV T, N
BEE, KA, KHTEE, EECHE HKE
B% xR fE (BLEEX, B £H- UK
R, #—AE)

#

Possible neural mechanism of feeding.
ONO, T., OOMURA, Y.*, OHTA, M.*, NISHINO,
H.,, SHIMIZU, N* and SASAKI, K. (Dept. of
Physiol, Fac. of Med., Toyama Med. and Phar-

maceutical Univ., and Dept. of Physiol., Fac. of =

Med., Kyushu Univ.¥)

Neuronal activity was measured in lateral
hypothalamus (LH), orobito-frontal cortex (OBF),
and motor cortex (MC) of chronic monkeys bar
pressing for food. Relative to overt performance,
LH activity increased between —1.6 and —0.7
sec (early excitation), and between —0.4 and
+4-0.4 sec (bar press at zero, pre press-minus,
post press-plus) ; and decreased between —0.7
and —0.4sec, and from +0.4sec until ingestion
activity began. Most OBF neuron sincreased
activity between —0.4 and +0.4sec-correspond-
ing to LH activity during this period ; and
were excited or inhibited (50% each type)
during LH early excitation. Most MC pyramidal
tract (PT) neurons showed motor coupled excita-
tion, ahd 20% decreased activity during LH
early excitation. Most MC non PT neurons
responded without apparent motor relation, and
none responded during LH early excitation.
LH stimulation produced antidromic spike plus
inhibition, or antidromic and orthodromic spikes
plus inhibition. MC stimulation produced simi-
lar patterns plus late excitation in LH neurons.
LH stimulation produced antidremic spike only,
antidromic and orthodromic spikes plus inhibi-
tion followed by’ excitation and orthodromic
spike plus inhibition followed by excitation in
PT neurons ; but no response occurred in non
PT neurons, It is proposed that feeding motiva-
tion originates in the LH, and is modulated by
the OBF ; the LH directs the MC to execute

feeding behavior.

304, FROERE= 2 —OVFEBRFICHT
3T RUEBEAOER. A B KEHEE,
E% ¥, AIGE—E, [igZ%E—H5 S. Nicolai-
dis** (Juk, [E, $—4H -, 3. Collége

de France®*)
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Effect of glucose derivatives on glucore-
ceptor ‘heurons in the rat ventromedial
hypothalamic nucleus. OOMURA, Y., OHTA,
M.*, KITA, H., ISHIBASHI, S., OKAJIMA, T.
and NICOLAIDIS, S.#* (Dept.. of Physiol., Fac.
of Med., Kyushu Univ., Fukuoka.+ Dept. of
Physiol., Fac. of Dent. Kyushu Univ.* and Lab. de
Neurobiol., Collége de France**)

Approximately 1/3 of the VMH neurons
increase firing rate by glucose in a dose-
response manner. The threshold level of glucose
applied electro-osmotically was 2mM, com-
parable to the normal rat blood glucose level
of 55mM. Among the glucose analogues, 1-
DG and 2-DG produce no response, whereas 3-
OMG clearly inhibits these glucoreceptor (GR)
neurons. All three suppress glucose-induced
activity when applied in combination with
glucose. a- and B-methyl-D-glucose (MG) has
the similar effect as glucose on GR neurons in
‘dose-response manners. However, B-MG is
more effective than «-MG. Phlorizin (Phlz) is
supposed to simply bind to the GR. Therefore,
Phlz was applied to GR neurons to determine
whether simple binding of glucose to the
receptor is adequate or glucose uptake and
metabolism are necessary to produce the
observed effect. Phlz has the same excitatory
effect on the GR neurons exclusively as glucose
in a dose-response manner. Thus we conclude
that simple binding of glucose to the receptor
is enough for the excitation and that two
molecules of glucose, MG, or Phlz react with

one receptor site,

305, RERAM R EIRFHCK 3 D RINEERF
BOHEIZOWT. THELE, *TH B (X
K, BB, sk A )

Distribution of basal ganglia-induced
recruiting responses in the cerebral cortex.
SHIMONO, T. and YASUDA, T. (Dept. of Physiol.
Inst. for Brain Res s Fac. of Med., Kyoto Univ.,
K yoto)

In nembutalized cats, laminar field potentials

Bie i 2 325

in the cerebral cortex produced by low fre-
quency (7~ 9/sec) repetitive stimulation of
caudate nucleus (Cd), putamen (Put) and pal-
lidum (Pal) were recorded with glass micro-
electrodes and analysed in comparison with
those evoked by the stimulation of centrum
medianum nucleus (CM) of the thalamus. Depth
profiles of field potentials elicited by Cd, Put
and Pal stimulation were similar to those
generated by CM stimulation, indicating that
the Cd-, Put- and Pal-induced potentials are
superficial thalamo-cortical (T-C) responses
(recruiting responses) in every respect. Cd-,
Put- and Pal-induced recruiting responses
were recorded in the middle suprasylvian
gyrus and the rostral part of the lateral gyrus,
in addition to the medial part of the anterior
sigmoid gyrus as reported previously. Cd-
induced responses sometimes appeared also in
the contralateral anterior sigmoid gyrus. Such
distributions were same as that of CM-induced
recruiting responses. On the stimulation of Cd,
Put and Pal, discharges of superficial T-C
neurones projecting to the frontal motor or
parietal association cortex were recorded in
VA-VL complex of the thalamus in synchroniza-
tion with the cortical recruiting responses.
The results indicate that Cd-, Put- and Pal-
induced recruiting responses are mediated by
the superficial T-C neurones in VA-VL com-

plex.

306. KiREBEHEICIRS T BEK=21—0
v OESYE. REEE, BERER, RARZEY
(K, [E, #—4m) '

Properties of thalamic neurons project-
ing to the motor cortex. ENDO, K., ITO, K.
and ARAKI, T. (Dept. of Physiol., Fac. of Med.,
Kyoto Univ., Kyoto)

Properties of thalamo-cortical (T-C) neurons
in VA, VL and CL which project to. the peri-
cruciate cortex in the cat were investigated.
T-C neurons in VA, VL and CL were classified

into fast or slow type on the basis of their
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axonal conduction velocities. In fast T-C
neurons the latency of the first spike of grouped
discharges evoked by low frequency stimula-
tion of CM-Pf was relatively short (mean :5.7
msec), while that in slow T-C neurons was
relatively long (mean :12.4 msec). A possibility
can be considered that activities of fast T-C
neurons are responsible for producing the early
component of incermenting: PSPs in PT cells
and activities of slow T-C neurons may parti-
cipate in production of the late I component of
incrementing PSPs in PT cells during low
frequency stimulation of CM-Pf, Short latency
EPSPs (presumably monosynaptic) were mainly
evoked in fast T-C neurons by single stimula-
tion of the mesencephalic reticular formation
(RF), and a sustaining depolarization was
observed with high frequency stimulation of
RF. In most of slow T-C neurons, short latency
IPSPs of presumably monosynaptic origin were
evoked by single stimulation of RF, the IPSPs
being readily reversed by passing hyperpolariz-
ing currents or by injection of Cl~ ions. IPSPs
in slow T-C neurons were maintained or
reduced during high frequency stimulation of
RF

307, EEREMDIRRK VA-VL EAORSIC
SWT. FEER, MNRUESE UARE—* (R
FEAORE « K, BB, MHAFA:ZE*)

WERNEIHIR VL 9RO = - — = Vi
FEFTRABIHL, ChbBE=2—r Y
V3 precruciate gyrus DRI T 5. —
7, N SR-EBEEEDO VL fff= 2 —r v
1% precruciate gyrus OI/MHEE~KHT 5. Th
LD2ED= 2 — v ViTkT 5 EEE, FHEHE
O OREHKREOBRHNRN L LML TH L
REHWE Uiz, XA T X —UHEER 2 2BV, #
EERNE, xHAVME%, precruciate gyrus &
WL, VL = o—wrvhSHARN, MIENEHE
Tv, ROFERZ 2, 1) KEKRCHHSh?
VL = 2 —r VX precruciate gyrus OFxicH
R ORRKIC X D, W 2.4~44 (F4, 34ms)
T, EPSP 22k F 5. % OIEM ML 4 ~10ms,

#®

£RBIXB X £ 50ms TH5. £ O%H, KHE
& Bbh b IPSP 33 EPSP icfi. 2) —7,
NSRS X DB Z RS VL k=0 — 1w
Vi precruciate gyrus OFMAERORIEIC X D,
Wi 2.0~4.0ms (B, 3.0ms) o TR UK
WO EPSP 245, 3) WE~OEZERKED
RRIAERII R A WA RSP, —~HEBEESL LN
5.

308, K= —OVEDY X LANEBHE. T
WRE, A ¥FuU* W. A Axyvy—* (R
K, W, £WTH . arvETX, 4£HEY

Rebound excitation in thalamic rhythmic
activity. BANDO, T. ZAMBELLI, AX* and
SPENCER, W. A (Dept. of Biophysical Engineer-
ing, Fac. of Engincering Sci., Osaka Univ. and
Dept. of Physiol. Coll. of Physicians and Surgeons
of Columbia Univ*)

The role played by the recurrent IPSP in
the phasing of thalamic activity has been
emphasized by Andersen and Eccles. Anodal
exaltation was proposed for the mechanism
generating the rebound burst of discharges.
However there has been disagreement among
investigators about the role of postanodal
exaltation in generating rhythmic discharges.
In the present study, clustered depolarizing
potentials were found after cessation of the
IPSP induced by a single cutaneous or cortical
stimulus. Burst of discharges was generated
on these depolarizing potentials. Twenty thala-
mocortical relay cells were sampled in the
ventrobasal complex of the cat thalamus, and
identified antidromically. No significant changes
in threshold for producing spikes during
rhythmic bursts of discharges were found
under moderate pentobarbital anesthesia. After
inversion of IPSPs by iontophoretic injection of
chloride ions, the rhythmic bursts of discharges
remained essentially unchanged. From these
results, it was suggested that the clustered
depolarizing potential is essential for producing

thalamic rhythmic activities.
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309. fAERH% - JERBE - 1 — OV DE—K
KESFESRHR. . Mk B AIEE, KEfM
FF LR, HEEHR GREAREMTE f
FRAE o JLBK, fdeRER)

F 2 ORREFRF I CEFHE L Y —= = ~
R EBMIAE L, SRR, AR
L ORZBAY I A~DES, 3Hz, 0RO
RV A X B BERRHEO B R E R LR
AVE~sLE R ST AIRDOWT, REHEL
BHE L. WIREB0S DL ORISR D, Rk
D VB = o —w ViZht, BXEEFHO VDO
&, BEBKWCRDTERDERD o2, D
AR %2 AT 5 iy, *EREEOBIZE % 20~304B
LEFa0ERSSH. VB = o —w vitik, B
E#% L0603 X 5 &, FkEcER L
HEINPEASE 7T d 0, ZELEWFEk- £
~VIRZEBHBLDEND D, AthA~ORHE
DRIABESPIR MR = = ~ r v IEECEE
BIXIETZELERELTWS, D CL =
2— R VIZDOWTH, VB =2 —r v LR,
X IR I I 2 B B & Fa BB BB BE & 23,
RSN, VB BT LTEHRMIKTH »
7. CEEERISE, B R RO TR
S EIT b Rk Bk X OFEK % — v D
b xhie, X5 BB X 255
RORR MBI, FHRIIE L OO R TH
BRI,

310, & JDSMABRIRABEEICHE 5> KR EEID
Tk, RHEE—, EERE), TERRR, /NEFEMHE
(BWgA, B, $Eu, REmn

* 2 QHMAIIRE (A : 6.0, L : 10.0, H : 5.0),
B (A:12,0, L:105, H: —1.0) & &0k (5
JE5~6mA, 5~6%451E) MBOAKEE (1
M, HMEE BSFE) SHIK MR #
Bn & T 3R (oML, AL FIR) OB
B BLEMNEFBREN L ER KO HCEF- Sy
— ANy PRSI SRRSO 3 &
ORI 2 FRELAIHHEIALE —KERET
BRI RS, BRARERE o,
#%SFE, HBEH GHURMEZHRL) OBREBA
BAUEL i o 78, MIEIEEERIZERD bhin
Mot BEER ST —R7 b TEIMAER
&, 1REHEE DB AT -2, F0OE
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FUA OISR (R T 12 13, 3THz, 1%k#EHE
T3, 13, 31Hz fhEOEEIRLS S HAL,
BRI iEB A Uiz, S5 & BAE TR
oty —FEFREES D7 —bIEFIHmL -
2%, #S=xE O 6Hz XIEFMKS OIEBLIHE
L, BEETIRIEAMEOTETISHE Ui, HoRhg
HETR—REHOEREOHE,S L, %Sy,
SRR TS 7 =8B L7z, BlEeX Y, 4t
IR R mE e X D B, #S=®E, Be
Bix EOBRBEOBERREHOEM S SCIE
BWELZHCRIFGANZ PARSRDH T LD
TE&. :

3. Rl JoHITHIEPIR. F KK W
R, mEAOEL ALREE (B)EX, B
)

Brainstem control for locomotion in the
acute mesencephalic cat. MORI, S., YAMA-
MURA, T., NISHIMURA, H. and KURAKAMI,
CHI. (Dept. of Physiol., Asahikawa Med. Coll.)

Locomotor - effects of brainstem stimulation
were studied in the acute precollicular postma-
millar cats. Pontine and bulbar *“locomotor
regions” (PLR, BLR) were identified. It extends
throughout the lateral tegmental field, 4 mm
from the midline and about 2mm ventral to
the floor of the IVth ventricle, ventrocaudally
from the mesencephalic “locomotor region”
(MLR, Horsley-Clarke coordinates P2, L4, HO)
to the P19 level. Stimulation of various points
in this “locomotor strip” elicited locomotion on
the treadmill similar to that produced by MLR
stimulation, After electrolytic lesion of MLR,
locomotion was still elicited by the PLR
stimulation. The PLR and BLR were considered

" to be a direct continuation of MLR. Stimula-

tion of the small mid-pontine region, 1.5 to 2
mm beneath the floor of the IVth ventricle at
the P4 to P7 level could suppress the locomo-
tion elicited by either MLR or PLR stimula-
tion. Simultaneous stimulation just beneath the
inhibitory region at the P6, P7 level often
converted MLR elicited hindlimb stepping to
full locomotion, though stimulation of this
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region ‘alone did ‘not elicit' locomotor -motion.
From’ these results, it became: dapparent that
there. exist ‘within the. brainstem following
three functionally different regions, specific
locomotor. strip, specific locomotor inhibitory
region and:non-specific locomotor facilitatory
region. ’ ; )

312, gt = 1 — O v RBh & WERERAY. 4
PR, LAER (TR W, 4
BIRREIREE R O B TR & 8 T
LHEHINT, HAMERB OIS * = O ki £k &
(MRF), #eftz, R X CREEREREO W
Fhp 1o FHCHEEEL REL, Mhodikr b
B EZA L. BLRBCSEL TRED
ENERIBRSZRT = 2~ r VEREY, KEIE
IRFEHIC L » TEBIT 2B RNEBHEE AT 5K
SHEREEOL kD, thg 2 PR O EHRz
BEOREL Uik, HEE» SRFEERICETTS
L, R b MRF AQEMIEZEESP LA
THEORKE LM TH -7, MRF 2 5FHE
~NOREMES DERITE L L BS Less, il
HOESIIHERE I T vz, MRF 2SI
WUTHIGEMEDESIRBEITD - 7o HRiklE
R SUHIERICA S L, HIRMEELMOESEE
RBELLBWIFLE. iz, MRF » SiEHgE~0
BeEEzE A 8ReiibEhi. Ll
MRF 7> 535 BERA~ O TERAEE T RIEAEIR A & [
UBEIEzh T, %%, MRF » LIGER
AR~ DOMGIEFS OEED B L S Rich
Tz, WHIERO RS BIR OFEBICIT IR
AHE S s DBEWT IC X B & FPRTEEI D E
BTy rEELLNS.
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314, O 1 RAMEMEERO GABA By
BT BNNE 2—NOER. 1 i Hao
P, P OERES (AR, B, B—skE)

Potentiation of GABA-induced depolariza-
tion of cat primary afferent neurons by
barbiturates. HIGASHI, H., INOKUCHI, H. and
NISHI, S. (Dept. of Physiol., Kurume Univ. Sch.
of Med., Kurume)

313, THETHBEORRWELRICSLT. B
B, ¥ Bk (REEKX S

The experimental changes of -the sub-
commissural organ induced by the hypo-
thalamic stimulations and the intravenous
injections of the hypotonic saline. SEKI, M.
and ZYO, K. (Dept. Anat., Hyogo Coll. Med.,
Nishinomiya) )

The subcommissural organ (SCO) is consisted
of the ependymal and hypendymal layers. In
the cytoplasm of the ependymal cells, a large
quantity of the.secretory. substance in the
vesicles was observed in electron micrographs,
and in the rat SCO these substance was
suggested to be produced in the perinuclear
spaces from the nucleoplasm. These substgncé,
which was aldehyde-thionin positive, was
demonstrated to be quantitatively reduced in
the SCO by the electro-stimulations of the
ventromedial .hypothalamic nucleus in rabbits.
At 5 minutes.after stimulation, these substance
was decreased most remarkably and at 30~60
minutes later the quantity of the substance
was restored gradually in the ependymal
cytoplasm, Cytological changes of the SD rats
by means of the intravenous injections of
0.5% saline 0.02 ml/min/100 g were observed.
The ependymal cells showed the drastic shr-
inkages and vacuolizations, but all elements
in the cytoplasm. were remained and the secre-

tory activity was accerelated.

The effect ‘of ‘barbiturates (thiopentone:and
pentobarbitone) on the GABA-depolarization of
spinal ganglion cells was studied with intra-
cellular recording techniques. Barbijturates
(10-8~107%M) augmented the GABA .depolari-
zation without affecting the dissociation: con-
stant of GABA-GABA receptor interaction and
without altering the membrane potential and

O

O
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resistance. The GABA receptor membrane
which was normally impermeable to BrO;~
became permeable to this anion in the presence
of a barbiturate (1076 M), At higher concentra-
tions (107*~10-3M) barbiturates caused a
marked prolongation of the GABA depolarization
which \:vas usually associated with a few mV
reduction of the membrane potential. Although
this small and sustained depolarization was
mainly due to a decrease in potassium con-
ductance, sodium and chloride conductances
were also decreased. The results altogether
suggest that barbiturates at low concentrations
exert their action through an allosteric site
and increase the anion permeability of the
GABA receptor membrane. At higher con-
centrations, barbiturates seem to impaif the
closing of anion gates in the receptor area,
while they depress non-selectively the perme-
ability of the ordinary membrane to sodium,
potassium as weell as chloride. This study was
supported by grants from the Ministry of

Education Science, and Culture.

315, A FIIKEEHRES v ModslFDERMHRE
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KRR R A E OBRE QR LTI T
THEPEELIICT 50T, Wister RS »
FE3TEE AV, Hifk A F/LIKERIK 15 Wk 4 mg/kg
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TSR EBRFTZMEE DR 22T
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gramx, KEHIEMST% & D, KFTid bimodal
pattern #7123, Zhik double spiking T X
DL TWw5b. DSCT fiber DZEHEE (EiR)
VX, 40~50M/S iz¥— 7 % % o distribution

pattern %7xL, coefficient variation

( standard deviation )

mean value
WoAERS 0200 F ¢, DSCT f@iaikssis b FRAIE
L2k LTWA., Mcells iImoWT, KRR
BRIt F % DSCT = o — v VOB O HEN
B hbs, N80B MBI DORISHFHD b
fo. FUSVAEIABEN X b SR TE . 7
7t%, typel response }%, DSCT ffgcB >
7 2B 7E T, type2 response I ILIRHIIEER
DB H o P, type 3 response (3% F T AN
BETH 5. FHsAEOELick b, DSCT B
M 5. FIEE OEINC X D, type
13X 2 response 13751k L 72 W\ 25, type3
response Q¥ ~— 7 x4+ 5. DSCT axon @
collateral it X 57 1+ — F-S v 7 EIME RS T %
FEREZ SN T,

320. EEEFAOHRGEHICETDHE.
RS (EfEk, WE4H)

SBRAER OB ERHR T D BHIROTEE & ki
L OB, EHOZEHM R X CFHHEERIE
o 3 HIT BT HRELE AR X CEEETO
LR & DX AEERAOTHS. HER
BEVET, EEMBRCESREE Nz, RHAIOHE
Mk D BEHER L L. ko< Hmss
mbhie, 1) $HREEN S X CERME R L
FAL%E, HEGTIE, b7tk spErE
BThE, BearERLY 37 -42—-0B 2 b0
5. HIFRER X CHEREERT 2R TRECaE

O

o
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VEEHLER E U, #950~60 V B WA T
Y, HIEOZEEHEIZ I FREETL SN -
7z, 2) BEIE¥ A, Sprinter, Log distance ¥
X O Judo BFED LTk, Sprinter FESE D H
BREME SRS Z bhvie., 3) BRI EE
EIEhE T, 1~28MkEc5~6EAIEL
s, ALY, & ARSI
TSR THS, Lo L, 300msec LA Tk
65~67% O—E AN OEERZRTH, HFiEM
@43 150~200 msec Tl 53.82+26.08% & £ Bl
FBAENL S THS.

321, S5 v rRLUTIREBHRICE (TS
HRP EixoEzE. MM, DNFRE, ek
Yy (BLUELEX, B, £ :

Transposition of horseradish peroxidase
in rat sciatic nerve. NISHINO, H., ONO, T.
and SASAKI, K. (Dept. of Physiol., Fac. of Med.,
Toyama Med. and Pharmaceu. Univ.)

The rate of retrograde migration of horsera-
dish peroxidase (HRP) was studied as a func-
tion of rat nerve and muscle activity. HRP
injected into the extraocular muscle traversed
retrogradely to cell bodies in the oculomotor
nucleus at a speed of 2 ~4 mm/hr. HRP pro-
gressed from the ganglion cells of the retina
to the optic chiasma, the suprachiasmatic
nucleus, the lateral geniculate body, and the
superior colliculus at a speed of 2~ 3 mm/hr
proaly. In the sciatic nerve it moved retro-
gradely 3 ~4mm/hr. Electrical stimulation
applied to the sciatic nerve or the gastrocne-
mius muscle facilitated this retrograde move-
ment. In 3 to 7 days after tendonectomy of the
gastrocnemius muscle, HRP transportation from
the muscle to the motorneurons was activated.
Colchicine injected into the bundle of the

sciatic nerve destroyed the intraaxonal struc-

tures-especially the microtubules, and . sup-
pressed HRP migration in proportion to the
concentration. These results suggest that the
speed of retrograde transportation of HRP
corresponds to the rate of the fast phase of
axonal flow, but can deviate from this cor-
respondence depending on the nerve and muscle

activity.

322, S5y Mo & 1T DHMEEOWR. Hk B
%, FH—H, WEEg ZAHEE (ERER
K, W, FPRED . E={REE) :

Z v P OMBHICERIWRIR I o & S AaT
LN OBELZFMHOEHEI T L 5
X, TORM RIS EZIEEE LCHREE
ORIRER R U o FIEEIALE TEREIH < ff &
L, #%ftreE 0.5ms OEFHE AV T B E O
1.5~ 2 fECAEH TR Lz, SUBEZ 17 5 &8
ROV AKX G2 BIE Uis s s, &7 « REE « THE
I ERFAIY T B EALDIF R, BRSO
WAL D W ie. SRERICIISNE ML B RS O RIS
BIOCBBECHAL, FYVT7vre2fhlctor
A= IR U, A, v TS v—&
LTSV a— L THifiSS ., TnkHEE
D SV IAL IR E A5 [ RS U
oo BEOZHTTUTORRSL bh. 1)
SUEERHSTRZPUIEE U Riab s /NG g O 4
e X 04 2 IR O TEBYE AL DR AR M
WEI5H01E 1/2 UTFICld Lis, 208 &
RIGRIEAZE D LR REE L 2) SBEK
W 5oL 2V RS 45 Hz, RpfEHERH] S5ms @
PRV EERBKRTH . 3) GUEEZ

FROBELTIT» THIROEBRBT TR/ TE

DL ERER LIz, 4) BORIAMLITRHERA%
FTELCHBBEDRI BRI T Z L3 -
fo. 5) RRADSOEHAITHBEZ 1T - THIED
BROIRM AT BHERE DT

23. H & % & R (323—342)

323, Co** [c& Pk 3 IERMFHRELF 7
BRI ROBE. —KER EEX R $
AR TH)

Observation of presynaptic terminals of
ciliary ganglion cells of the chick using
cobalt chloride. ICHIKI. M. (Dept.:Physiol., Sch.
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Med., Mie Univ., Tsu, Mie)

Recently developed cobalt staining method
was employed to observe the nerve cells of
ciliary ganglion of chicks. Cobalt was uptaken
through the severed end of the presynaptic
nerves (oculomoter) and transported along the
axons to the cell bodies based on the procedures
by Pitman et al. The presynaptic terminals or
calyces and the postsynaptic ciliary ganglion
cells were well stained. However, the choroid
nerve elements were not stained. Since the
synaptic sites of ciliary ganglion cells contain
gap junctions and the junctions connect the
cell cytoplasms through substructural channels
(D. Cantino and E. Mugnaini, 1975), the block-
ages of cobalt transfer through the electrotonic
coupling sites were. tried to observe the
presynaptic sites alone by applying DNP (2, 4-
dinitrophenol), low concentration of calcium
jon in the extracellular medium and low tem-
péerature, At the concentration of over 200 M
DNP the transfer was blocked leaving well
stained calyces and at the temperature of 6°C.
Low concentration of calcium ion also affected
the cobalt transfer below 10% of the normal
and caused the decouplings. These results
about the blockages seem to coincide with the
findings at other sites of this type of coupling.
The advantage of this method is in selective
staining of nerve cell elements such as pre-
synaptic terminals or cell bodies. And the
disadvantage are 1) Diffusion of cobalt pre-
cipitations out of stained cells within 3 ~4
days after fixation, 2) Relatively thin contrast
features of the stained cells in the background.
(Parts of this work were conducted in the

University of connecticut, U.S. A.)

324, 5 v FORIRRIEE BT LEEHSO
FOBICOWLT. WHEBZ, KT (BEBA,
R, {TBYRLEEE - 8F—Ent)

Obex OEXT, MF v b OEMHEESZ FT
BB L, BIRRS % BT 58 &ET
skevie., 1) IERES R X ONIIREEA,  2) /Mala

PERERR AR (rpc) OBRIE,  3) Ffx (NA) o
SMACIRR Lc/MEI,  4) SEXHRFRERE O
TEPNEIER, DL ko 4 SR CER L RIRRS &2 780
oo F7z, 1) EXERERERE 2) NA, 3)
ExfmparRst At (rel) BHEES, DLk 3 Ec
HEERE DIRIRIS & Red7c. NA i HRP A
L7484, BNREE, rpc %X OF rgi ORHIEROHI
Fatkiz HRP JER OILEE D7, NA OEFM4H
RS U7/ MER OB Tl & BIRIRRGIE T b
B EVIRE TSR U, EAES 2 — Rl sk
B 5 LRI D, KSHBIIREAZ i X B IR
gk L. RESOmAEOREIC X D,
R FEMEORIREISIIEE A Sk L. Do
RS, SHBIIRIEMRE O X IR B i i #e4t
L, T, rpeks X CrgiBilzs i L, NA
CELIRE»IEZDBNSE. £Ofic, SEIOER
THIDTHFE Xtz NA O A IR ES 5 /ME
WMERHT L~ FOFEDBLITRBEINS.

325, KPR IRIRHERIEIC & D324
BESME. 5R4EH KREwLA B #H—4
)

Reflex responses produced in the splan-
chnic nerve by activation of visceral affe-
rents. MIYAMOTO, J. K. (Dept. of Physiol., Med.
Sch., Tokyo Medical and Dental Univ., Bunkyvo-ku,
Tokyo)

The characteristics of the reflex responses
recorded from preganglionic strands of the
splanchnic nerve following splanchnic afferent
nerve stimulation were studid in the cat. The
reflex responses consisted of four components;
the two initial components being of spinal and
the other two of supraspinal origins. The
background discharges decreased after the
last response ; thus a post excitatory depression
response occurred. The first of the spinal
responses was sensitive to changes of the
animal’s body temperature, so that at 32~33°C,
the response was much greater than at 36.5°C.
This response dependent to the temperature
was resistant to the action of nembutal (60
mg/kg L V.) but it was abolished by intra-

venous injection of bicuculline (0.3~0.5mg/

3./
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kg) or picrotoxine (1~ 2mg/kg). As a con-
trast, the other spinal response and the two
supraspinal responses were abolished by the
action of the nembutal (10~25mg/kg L V.).
The baroreceptors exerted a strong inhibitory
influence on all the responses except to the
first spinal response. Thus, it is concluded that
the stimulation of the visceral afferent nerve
produced in the splanchnic nerve a response
pattern similar to tﬁe responses produced by
activation of somatic afferent nerves, that is :
a) spinal and supraspinal sympathetic reflex
responses, and b) dorsal root reflex response
appearing in afferent fibers running along the

splanchnic nerve.

326. B E v MPEMEMICHTEER X
Y ORELLUMFIHER. KE— HERN,
FRETELRS, #ARIRST (RBASK, R, #—4:2)

ML 72E /L v b O ESEMNRITOR TGS
it e R 2 3 ol EMNERECRETL
FeLZAUTFRLS kR ez7. 1) BR&E3
VOREZ & D EREEBEMIN AL, ToRE
MRS T v F BRRE VS, KIFRESE
BILTHA L k. 2) BIREERE (4mM, 30
&) OeAg I VREZX Y, HERTHHEORAH]
BT & G T BIEIEM I L REPSP Ok & X
VIR L, BRENCIE Y T ABER Ik X h
7o, 3) HEETRGHE © VRIS X b Hidna
EPSP DA% 5544 5IRBOR e 2 4 3 vEEE
T 5 &, HIRERIE Tk EPSP DX ¥ X0k
B 5 VILTETEMOBR (v 7 AEREHE), &
P TIIic EPSP 0K & 25435 & & H3El
Do, ~FH AV =7 AT X ) EPSP
BEFEETEREBORTLRABOBE S X bh
7o 4) HikRRERE QKSR ILIE b LAY EIREE O
EAZR I VIR X DHEAL, BEIRETIENCRE
AL7z. 5) BRMEDDVITREGEREDS >
AMEEMEOMBEHIREDO L A% 3 %5z X
DI XN, 6) Slow IPSP 3 X ¢ slow EPSP
X s R 3 vOERLHRTZ Shith -
7c.

321. J/bx FNKBOFEHBESCIITB /0

7 KLU BEER. IBHEEW, kiR— &k
FRES, MEBT (RBfk, B, H—hm)

Z v MEEBEREE L CHsHgCl (1076~1074
M) i35 IRMER G (FBeokBR 7 0.1~0.2 g) % dose-
dependent iz 1 BFfEILL LIz o 7z vz +. CHs-
HgCl (3 x1075M) iz X %I Hivd phenoxybenza-
mine (3 x107¢M) ® phentolamine (5 x 1076 M)
TITE AL H% LA, propranolol (3 x1075M)
T U ASETHI Uiz, Reserpine 2 6-OH-DA
TRRAIE U7oHEAR T & OISR G B il
Xhic. L L atropine (10-6 M), hexamethonium
(3 x10"*M), d-tubocurarine (3 x10-3M) Tix
WEE AR N0 o 7. F TR R
X DRI R L, CHsHgCl (107°M) CHésa{ERH
Bh iz, —J5 HgCly (3 x1075M) ThHHEk
371 0.3~0.4 g ORI DIHESS 1 FFRILL R
7oA B, ZDOFJEVE phenoxybenzamine 75
VL reserpine, 6-OH-DA 7 X 5 [ AZA ¢l
R OB F il S hvie. L L3055
7> 560534 D IHRICKT L i gEe o 72, &
DT Ehb, Hglla vk NA Qs EEBEORK
SEEETLOLEbh%. H-NA (0.5 ¢Ci/ml)
T607; incubate U 7-#84< Tk, CHsHgCl F 7213
HgClz iz & b U & O B A5 5 B,
7t3 CHHgCl rh# 5 v M8 i3 CHsHgCl,
NA, tyramine OhEPFEHiCHIMLA. Dto
FEax, CHsHgCl T & AR MifERimEk o 50
NA JHoRER R 2 RS 5.

328, REMEATERO EHHH. B ¥
(&IREX, o, BRd:H)
PRI 2 -SRI L, EASHER
EMRBRCHFRINIEAEHEMLO X & S »
5, BXOERD» SN D BRBACRED
b, [FligtkdEs UTAREMREEZRATE
LEWLPIT U, SE, WiEgsE2EiL, £
FERREHIECR S h 5 TSR EEL
7o T ORE D ERMRET T ES X b
%< BH LN, MBZWRERRD, RFEREE
I —F L/, BEABRLVELME=— L
FZEE b2, WITERISOEIE?» bIE
BHEEZHET 5 £, BvdoTlm/sec TH
D, BLAEBERHTHS LEESINS. Ak
LT, ki a—ryifEXIhEd QD
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&, EEnEs 150 msec YITFO b DI, H—F
SHRRICT T BEWIEOIE S &8 <, Tk
TRep3 150 msec BB b DI, - BiE KK g
DIESDEBKRTH -7z BIERICREAD 23k
=Ld—rvpb, BERLVEYFTAEONE
Sa—wYBLORGEHL b @ bR
5. ROMEET, LandSor T AEERAEINE
2 a=ryDdH 50N, PIRFEAS~ORIEREA
CRIG U CHREBSEES MU, Lal, —kk
DR ED DRk S e G4 — v L&
D, RISOHERBPEL BT,

329, AFEHRREIRELOCBBHRICHTT
% autonomic conditioning. 4 £, il
Mk, fET%, BAREA (AKX B B4
) S
BEMR OB Bashrbs s, FOMREDOL D
KEODRISDFRDBE DL Z L, HL 5T
ShTwic. KA 4 VISEIEE s U TER
HERERL, TR OEREE K T 5. Ik
Ca 44V, FHITHEEA Y +=—%TWL,
=iy Zie =Y VI RES, L, fUERE
XIETRIGHRREE X 5 L E 5 T £1%, Eh, Koch
XD BWEEhi., £oft, 0k MEERNDO
PH OZfkick b, HEAMNRO D OAFOMER &
BAEH %R+ L%, autonomic condition-
ing & Lister HiFX ATV, FEDIE, £
Kz, H=, EAEy PERWT, REMRE
HARHEO SR E AR E L L, THEEA bV ¥ =
—%, K, Ca, Ba, pH OZ1Lic X 5, kEMKD
gl. nodosum ¥ X Nz ORI E K-S TG E
DERZOWTHE L. ThbDdDick 5%
H31F TrE, vagus O BERE: HE SRR A
L, »ofERT5. 2hbid, vagus QRO
PRI KICERT 5.

330, B eRRTIEAIC & D IMEEEAESIER. 1R
HIFF & B (Fisk B $B—4£8)
EBTIE R I EENLEy FERERH L.
[) P9 FICXBER; RV 7 &~ LR CE
BETo7. 1) mEEZAEL>D, KENRX
D 10~20 ml M AR L, 1H5HEFOCKE)
MRk DEAT B L, BEBOEED LAEFESTY
1055 CREECE L L OHR4 TR L0514

CHEOEERS. MABEREETo vy ¥ T
AR ORMIRIER, X VIRWETD 5 S MEIE
OLERZ BN, 2) NIEHRIFIREL O RS
BBl Lo olmRERITo &, Bl X 51
RS TR ARG B O MR 2 HIEE Lie, 72t
I X CPREMR 2 W 5 £ LT X 0 4iRTET)
VL BB, 3) AT FVvFY
VOE (25, 5pg) X 5 MmE RFRECITITE
HOMREFHO— RO TEA Hh, ZORE
PETRRE,  BUEMHRERTIC X D IE% Uis. IR
SRR AR v DB & - T b TR S
BIBMET L. 1) ®AEy PiRE D5 ; £
E v MFEETEE LES P~ Ringer ¥ TR
L o2 PIE R Tl 2 SRRk 3 % &, BRI
e P EREE Ui, Mok Re Ok
VeV I E FA BT OE T 2k L, KA H
AR OB OGRS 2 S L, PR~ S0
TR AEL, IEEZEDEREE
5. X 5T, WIBHR RS OB ISR
—HoBEERLTVWEIDEELSND.

331, HFA—-N7 I VICkBEIEHRE DM
SEENOEEEN. FEFEkEE, FE M BR &,
H—E)

YHERHAVR VYT Z —ERHRT T, ESRE
B O A % BT U CER TR o e

FIE R RTINS, AT~ 7 3 VO
BIRPIEA, SERMIRANEAV T h T A L
2, FA—BIEATRIEDHBIBIRIEKTH
ofc. TOEEF TR DAV T—RTICIES L
fo. BIBMIEOH T2 —AT 3 VIZHT B RIS
VX, 2MEHET B L Bbh i, —DiF BH]
B CEBEA L, 8RR TR OMETS

HDTHD (ADR). L, o FIEKIETHE B 2305

AL, TOBET o BEHEETHEL L (NA R,
&SR E OfRE & 5 &, ADR, NA
HEBRKEDT FVFIY, JATFVvFY Y
X, BMOIREEEORLRL LAY, ME

LT, ADHEGET Fuvy v, NA#SWI LT

Frryve, X0mWEERIR 2B EL
fo. PR 2RI L, FE ERP BRI 8
ml, ZomExEHIRNICEALZEZS, El
BRI Uiz, DL REE, BIBphi%
EBOREICIY, BT 2—AT 3 v EKORAKE
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BEALTDOT7 1+ — Fy 7RO FEET D&
BRBLTHS.

332. SH{tEEEIO 7 b o B U RIS O
T. BEBRUE, M R MEEZ (BB,
&, =) '

BHEBOT b+ » ¥ Uit ERE IR EMWR, NE
PR X DICIERE - Bl oRic X » T2 Bbhb.
S0, EAEBEHOT b e ¥ ViR 0w
THETD. kv T2 — VR4 22 A, U6,
X DR, FEAR AR U RSSO NEZE
{LER vy sy — STtk L. —F, &g
FHMWRZ 21T 2 x0.5cm DFHEA 2 D <
D, TOEMEEERICE DER LA, 1) IS
ZHWERZ AW CESRIRT 5 &, Bk 1
Me@MHEBOEMEE L. 7 rEYy 3 X
10 g/kg HEAFHELTD, ZORERSIHIE
EAEEE L 7. TR BRI T
MBPEINCER L0 7 + e ¥ VIBEHTIC L DR
TREFEHEIFCTH -7, 2) (BT
IR CERALE N OEMRAED S bhie. T ORE
FiEd7 trEev 104 g/kg RETIZEAEEE
BRFE» o, BRMRENRLBETHT
FrE v 107 g/kg TIRIZE A EEETL Shi
Moo, A BVERRENR S IR 7
b e EVTHERECHBIEOEER L E D SR
HREBED. 3) WIEAT, FRMEEHKL
TR OWHMEICIZ 7 P rE v 1073 g/ml i
ERTIIgEE ASEER Liwas, ki CiE
RO B DIER SMEM T D » 72,

333, ZEHMEBRECH (T ZRE-ERE o
feedback #4##(C DU T. EH—T, &G 1T,
BRHEFE (REA E, $=4m)

EWGOMBRIKIC X - TET 5 AI-PIIENE
FE BN 44 0 PR PORER I8y, Bl L ~LT
B %E-25b0 L, EHERHT R L2
5. SEN, HEOWHE, EH Mtk
5 BEB S s O SRR 25T Lo i %
BLOTHRET 5.

SEERZYY, Nembutal i X % gallamine C
EEHL L7 X2 Avie. EE-TEM, Fo-EE
filds & Ok B AR RS AR e 2 BT L 7 D B 5EER
L, 1) EEEIC I 5 BERNHI I,

- R BEBIN RIS ORI & DOIER
BT 330E, BLABEVWIDERLLED L
hic. MIEOMRSOKERKE, Mk sl
EMANTE neuron AAY T3 type II B EBHIH]
ROFMIC X - THIN L2, fhoWFA (type
I OI) ofi I3t Lk o7z 2) EHMOE
SEFHNFI A OMBKIZ X » T, Jliic 37 SHETATHE
BEBHIHE neuron ZHEY 35 type I HiESEHD
I 3 X OEER 2 S0 T4 % BEEERR
Iz 35 type IIT BEEHINHIA OFE Sk
U723, type I EEEHIG S OELIIE
bl oz, Eio, TR 2ETRMEEED)
{21 neuron IZAHY§ % typo I HEBp{RER D
WEEIIRD Ule. TR SO BEBRAERIC
%S5 type II BB R OMEEIELL
oz, :

334, EHEERFFIE neuron OE IR %
FTRIREICONT. WHEMZ, FHENF LR
FE, MABE (NEEX $54Hm)

4 2 D F o B AR EIEE o koL &
v, FRORECHEIHER SRR E N T 252
Bbhs. BAUOISEXERIEEENE: DR
Hids X CNLFITERIE OB SRS RO R
) TREbNhD. SlE, Zh b0 EEE
OREBHER 4R neuron A~ IR O AREIRGT
L7z, FIH#K neuron sl B iR E I O
FRB R 2 ERRX» S SIS hs &
BMELTWS, Tibb, AR : BHROEND
@ (40.2+135msec), BH : EE=-DDERKET 2
ESET5d 0, CH : EOREWI @ (1539:+
85.1msec), DI : HREHBRIHIh5 b0, E
W P OBREXNSHDTHS. AT : Neu-
ron D60~80% MM IEE L, B &
ALV RERR e L TR AR OIS E 2R T30
L, BRI CROISE R T 5 3 0Mn
KERSTH »7c. BE neuron DT75~93% 53
WIS L, RIEE S X ORI R T
WA, BARSHEE L, MR IS s
CHEE %R L. CZY neuron OFyEp3 i
BWEEL, ORIV CHIEETH 7. F
TR R I AT B BT E LS BV (305.6+
100.4 msec). D% neuron D72~90% A3 fthigic
GEL, TOXRESPDRIGE TH - /2. ER
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neuron DEGFHINIDIRVAMbRIIC L, C, D,
EBORIGHRE bz,

335. PR SFFOEALRE S L URILZRDE
B). MHEEE, REE, ®BEEZ (IFEX,
kTR

AT VABLOMREE - BRI X 2HAL,
DEQRRE X2, 1) BREHEREOUIRTRRE I H
BRI, AN OEEEA R ERT
5. 2) BESESR ORI X - TEEMEE R
W UIAEART, ARSI
M BE O RRERL, REMGICIEEERIS
Bt 5. i, HEA X ORSIIREOREN L3
MIGERE TR T 5. 2 hic—8 L TR0
TEENIEIIGER B U, DR SRR I FE BT
5. 3) R 5 BRI OB ORI
4 X CRERHEOEhE mEAT 5. fiih, 1 X T
12 O X 5 IR 2 T RO E A i IE R
BVERS 2 T RMES TR+ 5. AUE BRI
BRICTEEI L, BRI O IR i B SR 23
HET 5. fhF, BEENERCERL, B
BEUERR I SR S S 5. IR % 2212 8]
REEDBTESICIE, T ORFHIBEMNTEMIC X - TER
R ARG L LTI s © & & 7
5. MELENREE, BESILIEGZERT
LML EZ BNRS. LBoERL D, ERIRE
FE OB BRI FMNRE ROM E UCTBIRR
FPRERTHEHL, M, LR TE O F i
FHE2NLTEDL, SSCBHRESTRLD
OTITHERC X » TEBPIR S D Sz S
hs.

336. 2 3 © polymodal receptor, FEIRZE
B, Akifnkk (K, B, H—RHE)

1 2O ERERMRE A-0 HHEOCRELN LTE
KAt 5 &, RRMECELEET S, Rk
BT EEBIRS @ bradykinin, BIEREKE
COBESLY, BAEEICL - Th b5,
W B OMIRMEIERIRE 5T 5 LB SN D
polymodal receptor & [F#R 70220805, Widgd S
DOETHBRTHIENRDEFEET S LEEESID
DT, EREFEARORLE== VIRE & i 5%
L, ZOWEEZHRHBELE. EHlic==y POX
Bt A-0 HHETH o 7o, SRR L OBIRAETR

XY EHENAZAMIIARTDD, B EE
BF—D==vy t BT ST &A collision 3T
Tl d iz, SErREELy 100 £ @ von Frey &
CEHAIL 72BfEVE: 50~180 mg TH b, MMEICFE
T+ 2BRINE IS 2 R U 7. %A% brady-
kinin, -NaCl, KCl /S CHIKT 5 &, HHEHHA
R TIIEERE R ET LGB 2 bh, B40F
hikEE k0RO, 0.0l pg/ml, 1.8%, 15mM ¢
otz F—EE @ bradykinin #< DRL 5%
5 &, [HFEHs104-LAN T tachyphylaxis 25, 30
2D EOE Tit sensitization 234 bz, %
REFOBFIRICH U, 6841626l FEL, D
A 42.3205C Thoie. MEd BB
&5 TR Xh7- polymodal receptor & ¥E{EL
DORBFBRPERECFET L EHX OIS,

337, REMHBLEHOE B E B =t
B, dtREE BEK, E $—EH)
REMRLEE ORIEEORF L LT, Efo
PRAEMREE HRESZ (X), PR (NTS) 5 X Ok
B (NA) R EWENTHS. BHOBEEZLIT
WEFEDECD DV, £ OFIERSNTHERET
H5. B, F 2 QLR OB R vz
Spyer I EDERD> DL, FEHHSENE L 5T
ZhicH L, bhbhofT - N E R icikE
X BERTIE, 5= =—wvic, HERIRMRE
A& DMER T & ORic Bk BR R I T X
ol £ T, FEWEECX D OB 0N
THIEE 2 % a QEfEBIc O W THRET L, &k
ORERExIc. 1) DRBERIBC X D REERE
¥CcH D NTS B DR WEENEERICH B
N5 LD, LI LES M O MR Tk
<, BEEMRGHE (A0 2E&Td0sHELLh
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BOEEM. T BRI, KIUFX HOME
(AEXRK, B, H—4H)
Acetylcholine-induced hyperpolarizations
of sympathetic ganglion cells. NisHI, S.,
KATAYAMA, Y. and INOKUCHI, H. (Dept. of
Physiol., Kurume Univ. Sch. of Med., Kurume)
Responses to single and repetitive iontopho-
retic applications of acetylcholine (ACh) were
recorded intracellularly from normal and chroni-
cally decentralized neurons in rabbit superior
cervical ganglia. In addition to rapid and slow
depolarizations, three kinds of hyperpolarization
were obtained : two of these developed as a
consequence of depolarizations mediated by
nicotinic postsynaptic sites, whereas the third
kind occurred independently of a depolarization.
Of the former types, one occurred immediately
after the cessation of the -depolarization, was
short-lasting and was associated with an
increased membrane conductance, probably to
potassium. The. other,. which had a longer
time course was not due to an increased
potassium conductance but was due to the
activity of an electrogenic sodium pump. This
response was selectively abolished by ouabain.
The third kind of hyperpolarization, studied
mainly in decentralized ganglia, was usually
large (10~20 mV) and always associated with
a rise in membrane conductance to potassium.
This response was pharmacologically similar to
the slow IPSP in that the response was rever-
sibly eliminated by atropine, by phentolamine
and by reducing the concentration of calcium
in the perfusing medium. This study was
supported by grants from the Ministry of

Education, Science and Culture.
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TR ARSI D IR AS AT i 75 B+ B B 3
£+ 2 EAIIEEELNS galvanic skin reflex
(GSR) LM ER 5. * 2 OMEEHED GSR 13,
Wang 7 Eic & 5 EFB X 0 EfiFiR» SRED
ZViIEHEC AN ShTwa, L2 AR, FEE
HELLX S5, MERED GSR 1LIRHRITEE
FRIC X - THHE v~ TREMT S IR D
AR5 5. £ THHEEHEHITCMY TS
SR LR S MR D FIIAT R = O MR BE © GSR
NED LS CHBEI TS rei/e. 10ED
AR R 2 (Cio UIWT) T Te-Ly ST DR LM RZ
iR B 10~20 Hz O3ERE T 6 BRI, 950~
SO DAL BV TESRIR L, BERHED
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WEZITe. DLEOEE, L, FlEEEiT 5%
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Analysis of evoked potentils and the
background activities (4) Relation between
~ the response and the post-stimulus back-
ground EEG. KAMIYA, Y., OZAKI, H., SUGI-
MORI, R., SUHARA, K., SUZUKI, H*, KATADA,
A% and KOIKE, T** (Tokyo Univ. of Educ.
Aichi Pref. Colony* » Tokyo Gakugei Unip¥*¥)
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. (343—354)

This report dealt with the interrelation bet-
ween evoked potentials and the on-going post-
stimulus background EEG. At random intervals
between 3 ~ 5 seconds, a flash light or a tone
pip was delivered to waking adult subjects
with eyes closed. Pre- and post-stimulus EEGs
were classified into two categories depending
on whether larger or smaller magnitude of the
post-stimulus alpha component. It was found
that the post-stimulus background alpha
rhythm was mainly related to the evoked later
rhythmic activity (after-rhythm), which ap-
peared parallel to the post-stimulus background

O
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EEG with larger amplitude of alpha rhythm,
and were scarcely observed in the state without
any apparent alpha rhythm after stimulation,
Thus, alpha component in the spectra of the
post-stimulus EEG might contain both the
recovering spontaneous alpha rhythm and the
evoked after-rhythm. Furthermore, because of
no manifest differences between the two spectra
of pre-stimulus EEGs which were classifed
depending on the amplitude of the following
post-stimulus alpha rhythm, the EEG preceding
to the stimulus seemed to have little effects

directly on the post-stimulus EEG.

344, b MEER ERGERRIEER S O3 & AR
FIEAER. BSAR, LR RIBET, AHA
Z, RS, SoRERr REBAZY GORHK
BA, %, 4H . BHaw=—, FEREEN, 4
¥ o IR, ¥, ARELLIE)

Spatial distribution and interregional
relationships of the EEG frequency com-
ponents in man., OzAKI, H, YAMAZAKI, K,
OzZAKI, Y., ISHIDA, H., SUHARA, K., SUZUKI,
H* and KATADA, Ax* (Lab. of Physiology,
Faculty of Education, Tokyo Univ. of Education,
Dept. of Physiology, Aichi Prefectural Colony*,
Lab. of Psychology and Physiology, Tokyo Gakuges
Univ %)

By means of a spectral analysis of a human
EEG, spatial distribution and interregional
relationships of the frequency components were
examined on both hemispheres of the scalp.
Subjects were normal adults and the blinds.
EEGs were led monopolarly from 22 points
arranged in the saggital or the transverse
direction. A cross spectral analysis was per-
formed by a digital computer to obtain power
spectra, coherence functions and phase diffe-
rences.

Main results were as follows : 1) An alpha
component of about 10 Hz appeared diffusely in
wider areas showed high coherence value
between the occipital and other regions close

to the frontal region. 2) The phase relationship
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of this componer;t advanced from the occipital
toward the frontal, but slightly delayed at the
bilateral occipital regions. 3) Coherence value
of the other component localized upon some
regions to the occipital did not reveal so high
as one seen in the diffusely appearing com-
ponent. 4) An alpha component in the EEG of
the blinds seemed to have a similar spatial
distribution and interregional relationship to
those of the localized component in the normal
sighted EEG.
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‘Somatosensory evoked potentials to
electrical stimulation of single sensory
spots. YAMAUCHI, N., FUJITANI, Y.* and
OIKAWA, T.* (Dept. of Auesthesiology and Dept.
of Physiol., Sch. of Med., Tottori Univ., Yonago*)

Single cold, warm, pain and tactile spots on
the skin over the dorsum of the right hand in
man were respectively stimulated by elctri¢
pulses of 0.5msec duration at intervals of
about 1sec. The strength was of 3 times as
large as the respective sensory thresholds. The
200 to 1800 samples of responses led from the
points over the scalp corresponding to’ the
contra- and ipsilateral somesthetic areas (LSA
and RSA) were averaged. The diagram of the
difference between responses at LSA and RSA
was displayed by a digital computer to observe
a localized response at LSA. As reference-
electorde location, the mid-frontal portion was
preferred to the ears or mastoids. The patterns
of the responses elicited by 4 kinds of sensory
spots were similar with a little individual

differences of 6 subjects. The typical response

%

consisted of N-19 (negative potential of 19
msec in peak latency), P-27 (positive potential),
N-36, P-50, N-70, P-90, N-120 and P-150. The
so-called far field potentials recorded to the
reference electrode at the left hand seem to
indicate some modality difference between at
the tactile and the other spots.
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Time course of stationary potential in
the cerebrum. SASAKI, S. (Dept, of Physioi.,
Hirosaki Univ. Sch. of Med., Hirosaki)

There are not-yet clarified the generating
mechanism and physiological significance of
the direct current potentials in the cerebrum,

which have been classified into the stationary

C



potential (SP) and slowly changing potential.
In the present experiment, the time course of
the SP was traced in awaked state after
fastening rabbits and following the administra-
tion of sodium pentobarbital at the doses of 5
mg, 10 mg and 20 mg per kg of body weight.
The electroencephalogram, respiratory move-
ment, electrocardiogram were also recorded
simultaneously, In awaked resting state, the
SP led from the scalp above the rabbit visual
cortex was traced by means of the SP record-
ing technique for about sixty minutes follow-
ing setting the electrodes. The SP was stabi-
lized after about thirty minutes. The polarity
of the SP was positive or negative. The voltage
of the SP was about 2mV in most cases,
although there was somewhat an individual
difference. In nembutalized state, there was
observed no change in the SP at the dose of
5mg per kg, whereas negative shift of the SP
at 10 mg and 20 mg.

350. POAFIMIC & U BHE SN DBBBELLE
DOEAFMMER. RIRT, E4WTF ITElk
B+ (BARTR, [BE, $B—2E3E « ZhJE*)

Fundamental properties of the potential
changes elicited in the eyelid by flash
stimulation, with special reference to the
generating mechanism. OzZAKI, T., HOSHINA,
Y. and IGARASHI, K.* (Dept. of Physiol., Hiro-
saki Univ. Sch. of Med., and Dept. of Pediat.,
Hirosaki Univ, Soc. of Med., Hirosaki*)

The potential changes elicited in the upper
eyelid by flash stimulation were obtained with
the summation technique in healthy subjects
and patients with an artificial ball in eye-
closed state. The average responses of the
photically evoked lid MV responses or electro-
retinograms (ERGs) were also recorded simulta-
neously. The physiologc properties of the
photically evoked lid potential changes were
studied from the standpoint of the generating
mechanism. The average lid potential changes

evoked by stimulation to both eyes of normal
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subjects were usually characterized by the
early rapid components and late slow com-
ponent. The ERGs showed normal patterns. In
stimulation to a single eye, the early rapid
components were suppressed in amplitude and
the late component disappeared corresponding
to the disappearance of the ERGs in the
occuluded side. In patients with unilateral
prothesis, the early components of the photically
evoked lid potential changes were detected in
the anophthalmic side, whereas the late com-
ponent was not observed at all. From these
results, it seems likely that the early com-
ponents of the photically evoked lid potential
changes are caused by photo-palpebral reflex,
whereas the late component related to the
ERGs.

. P77 T+ JSEEREDOT N
7 7EB)O—@MEA (B 28). REAR, AR
hot (BBEEX, $H4k)

Transient amplitude augmentation of
alpha activities in recovery from alpha
blocking (second report). TATSUNO, J. and
KARASAWA, R. (Dept. of Physiol., National
Defense Med. Coll., Tokorozawa, Saitama)

Transient alpha augmentation (TAA) occurred
in wide areas of the brain around 0.5~0.6 sec
after the stimulus delivery and the occurrence
rates sometimes exceeded 60% depending on
the recording locations.

The criteria of TAA were : 1) Peak of TAA
(TAAmax) should be located in 0.5~0.6 sec after
the time of stimulation (To). 2) TAAm.x should
be beyond 60% of the alpha activities in the
latent period of the alpha blocking. 3) Secon-
dary decline of TAA should be more than 20%
of TAAm.x and the dent should appear not
later than 0.75sec after To. Five healthy
medical students were the subjects and flash
stimuli were used. Monopolar recordings were
made from 12 locations. TAA appeared some-
times more frequently in other areas than

occipital. The occipital TAA seemed to appear
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rather solitary, while cental TAA was likely
to occur concomitant with temporal, frontal
and frontopolar TAAs. Frequencies of alpha
activities after the stimulus delivery showed
different ways of change depending on whether
TAA appeared or not. With TAA, the alpha
frequencies dropped suddenly afound 0.45 sec
after To, whereas, with no TAA, the alpha
frequencies usually low around 0.25sec, gra-
dually increased to supass the former fre-

gquencies around the period of TAA appearance.

352, KBEEHCHIDHERKOELRT UL IR
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Hysteresis phenomena of evoked poten-
tials by photic driving. WATANABE, S,
JijiwA, H.,, MIYAKE, A., HAYASHI, R. and
IsHIL, N (Iast. Equilibrium Res., Gifu Univ. Sch.
Med., Gifu s+ Nagoya Iust. of Techwology, Dept.
Information Engineering*)

On theoretical analysis, EEG has been dealt
as a phenomenon of the non-linear oscillations.
In reference -to occurrence of harmonic, sub-
and super-harmonic entrainments on and
around the a wave, the nonlinear oscillation
and limit cycles of its nature were developed
mathematically by E. Dewan (1964). Concerning
to the nonlinear oscillation phenomena of «
wave, we experimented on 6 volunteers EEGs
given a perturbation as flash light stimulation
of certain frequencies, provoking the photic
driving phenomena. It was found that the
power spectrum of the photic driving evoked
potentials showed a distinct hysteresis loop in
relation to increasing and decreasing stimulus
frequency. From characteristics of the hy-
steresis loop we proposed a mathematical model
of nonlinear equation for the a wave.

X+x+1(x, %)=g(cos ot)

These solutions show in general catastropy
when the period o is varied. Experimental data

give us sufficient knowledge for the determina-

IS

tion of the function f provided that f is
expanded as a polynomial in %X, x of a certain

order.
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Somatosensory evoked response (SER) to
lingual tactile tap and effect of xylocaine
anesthesia of the tongue. HANAMORI, T.,
MURAYAMA, N. and ISHIKO, N. (Dept. of
Physiol., Med. Coll. of Miyazaki, Miyazaki)

First positive component (P;) of SER to
tactile stimulation of the tongue was recorded
from the scalp of seven human subjects using
silver cup electrodes placed in accordance with
10~20 system. In monopolar recording of SER,
P, was distributed over bilateral temporo-
occipital regions with the summit at Ts and Ts,
the polarity of P; being reversed at frontal
scalp electrode. However, the SER elicited by
tapping the tongue was often contaminated
with artifact probably originated from lingual

musculature. To eliminate such contamination,

O
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bipolar recording of SER was performed. Of
all subjects tested, onset and peak latency of
P, was found to be 14+0.8 msec (mean=S, E.)
and 23.3+1.1 msec, respectively. In each experi-
ment, the amplitude of P; obtained from 28
electrode combinations was expressed in re-
ference to the smallest amplitude usually found

between frontal electrode combination. Topo-
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graphical distribution of P; thus constructed
was in general agreement with the result
obtained from monopolar recording. When a
restricted tongue area which had been ane-
sthetized with 1~4 % xylocaine was stimulated
mechanically, P; at all locations decreased in
amplitude to half of normal value. No appre-

ciable change in latency was detected.

& (355—362)
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Ouabain {2 & » TiE L DFEREEXEILL 7z » -
7z.

357, WRARS v MARHIHMIOR. RUGHkEE,
AKIES, TEARE*, F[IIESEY, KRETEH
HLERER*, B SRy, BRI (AU
BAVF - WEEWA, E HFF®K E %
)

The sleep-promoting effect of the sleep-
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deprived brain extract purified by Sepha-
dex column chromatography. NAGASAKI,
H, IRIKI, M, KOMODA, Y.%, ISHIKAWA, M.,
HONDA, K., INOUE, S*, HIGASHI, A k* and
UCHIZONO, K.** (Dept. of Physiol. Tokyo Metro-
politan Inst. of Geroutol. » Inst. for Med. and Deni.
Engineer. Tokyo Med.* Dent. Univ « Facul. of Med.
Univ. of Tokyo**)

In order to isolate the sleep-promoting sub-
stance, the sleep-deprived brain extract was
purified by the SP Sephadex and Sephadex G10
column chromatography. 1) Three groups, 12
bodies of C57B1/6] (male) mice were admini-
strated intraperitoneally the 0.6 unit (1 unit is
equivalent amount of 1 rat brain) of purified
fraction. The locomotor activities of three
groups in the dark period decreased signifi-
cantly, 2) Two free moving mice (C57B1/6],
male) were chronically implanted the silver
electrodes on the skull for EEG and in the
dorsal neck muscle for EMG and on the near
both eyes for EOG. After intravenous admini-
stration of the purified fraction by the 0.6 unit,
the sleep length in the dark period increased
significantly. 3) The sleep-promoting effect was
reduced by the pronase digestion. It ‘is sug-
gested that the part of the activity depended
on the peptide (s).

358, S5 v MEESES Y F— < iRfRO WIS
RS, BRI PARASSR, Sfmmse, FIHE
B (RFK, . [R, H4H)

g SElao—>TH 5 glia QA& LEERIR
HRELPT 5 C & 2EME LT, BRI
ethylnitrosourea ##&5. 0725 v b ONicFEAEL
7= 52EAf glioma % X iz nude mouse DF T
CTHHHE U CHETE X 2o i o W TERET -
7z. o glioma X RMEDBIEER TH D S-
100 235 » PN E D ¥ 35 E <, carbonic an-
hydrase OEESHEEEZRL glia W5 tho
s & —3h U e LRI IME R 7o, CNPase
ERINEE X D H1920% & <, Na'-K*-ATPase
XU ChAc HRWEHEETL 72 45, AchE i
X D SRS ED 5 7o, —F Kr-effect & DB

® ok %

ERTRHR XN TWS pyruvate kinase [XIHO%Y
1/203 M %5 U3, BK* fhiTo incubation i
X 5 THMERE, glucose & ¥ X OF lactate gE4Ric
IREN S R T RRENER L vwbh s K-
effect [3FADSNAED - 7o, IHIL1- X K6-
UC-glucose ZHE & LTHERITOTRELE
#EE, o glioma i3 & 5 ¥ Embden-Myerhoff
X b 4, pentose shunt 33 < v T\ 5 Z &35
sz FE K'Y 2 X DN TIE pentose shunt 23
X 0HlEN DL T glioma Tk i L A
Embden-Myerhoff @ b § 27 ifil23580 & h
72. X 5tz @ glioma @ cloning cell TD
GABA 4%, glutamate decarboxylase ¥ X O
GABA transferase |3 \» Fh &<, GABA f{
I EFHZ B,

359, HEE/VKIREIC KD 2 T Y VIEREE
B 2> 8o BRH & OEMIC o s T, Eiti—
%, Bogkt, BEB= (BOk B, 4H)

=) VIBERET X HEIENER 2R S
W, w7AONEEETRE L DEBLEEL, 3
=Y Vg E DNA « & v 7 &R DWW TGS
Uiz, 3 =Y vERIZEEIBPSIAEVI6AT
EERER L. & VA2 SRIIEEMZE L T
—EER TR LS, DNA 4BIEETRLER
BoRAHMAHASIEEI A DIFE—ERE
77z, DNA GRRIZEEES 2D 9 RITHTT
A 2T o Tk DHEOBEE U T L B #Hie
fkmla O EaE 2 bhic, Z Vv SIHERELD
BTERIRDTI/BOEY AT I =) VBRE
P simlaoHbic—FH LT ER L. RS
Ty EREBRPCRNT S E 3 =) VIBERER
HEXhio2s DNA « & Vo 7 BRI LR850
bhich -7z, EAE MBEHRMMICE D I =Y v
BEWHUTEE, # V7 EHIEELIETL
7z. %7, =0 EAE MEEBRELLE AR
BN TERBEARLI =Y VORI & 7.
BUdR %#iRkHnL DNA §RLEHH Lic Az g
VAIERIZERTI =Y vBERShz. Bk
OERPD I =V VBRI & Vo3 7 HRPILE
ThH 0, DNA HRITERFREE X Bhi.

360. (3R)-(—)-4-amino-3-hydroxybutanoic
acid O ES{ER LKA cyclic nucleotides



L

REEHLIFTEE. FILRA, BEBF ER
T B, BHOBAL (RLCK, B OB
T, #REAAL) '

bhubiiiseic, (3R)-(—)-4-amino-3-hydroxy-
butanoic acid (1-GABOB) %3, x = k& &
penicillin focus DFRYFIEE) % STLTIFEIT 5 =
LERWE LA, S, ZhoXMNiR5 X
b, *a® N-amidinobenzamide = & %F{Eik
BIHET S & & B EgE L. {5 N-amidino-
benzamide (2.5 mg) &< xiT ip %51, i
RIEZBER/ELDI- XV, MAD cyclic nucleo-
tides ©ZHH% radioimmunoassay H% v TH
~, /NED c-GMP #1¥, Bz XL T8t
BEEMERTZ EZFSPITL 72 45, /PRHD c-
AMP EOZEIZFRD bhish o7,

DWW T, dl-GABOB (10 mg) % ip {&%5.LC,
SR FIROBIEZFT RV, /NMED c-GMP &
PHEBECRL LT E 2B LE. L,
KD c-AMP, c-GMP 35 X OVMi® c-AMP
DELIZERD Bvind - 7z,

1. EREEMEOEMRE. K RE, AN
BRI, RBTRRAY, ASRIESS*, ALK, B
JIIESE, 7 (0 fPer,  JRLEWAR (BUK,
B, AR« FUREREADE  —d Bk o GURER
K, B, #eE)

Method for the purification of the sleep-
promoting substance (s). HIGASHI, A,, UCHI-
ZONO, K., NAGASAKI, H.¥, IRIKI, M.¥, KOMO-
DA, Y.#*, ISHIKAWA, M.**, HONDA, K.** and
INOUE, S.#* (Dept. of Physiol. Facul. of Med.
Univ. of Tokyo, Bunkyo-ku, Tokyo « Dept. of Phy-
siol. Tokyo Metropolitan Inst. of Gerontology,
Itabashi-ku Tokyo* « Inst. for Med. and Dent.
Engincering, Tokyo Medi. and Dent. Univ, Chiyoda-
ku Tokyo**)

Brain stems prepared from 24 hr sleep-
deprived male rats, homoginized with water
and dialysed against water. The dialysate
fractionated by the SP-sephadex column chro-
matography eluted with the linear gradient of
0 to 0.25M ammonium formate. Each fraction
was bio-assayed by estimating the reducing

effect on discharges of strech receptor of cray-
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fish. Active fractions eluted before gamma-
amino butyric acid (GABA) were: purified on
Sephadex G-10 by 0.02M ammonium fomate.
Purification of the active fractions between
GABA and ammonium chloride was further
advanced on Sephadex G-10 twice by 0.02M
acetic acid to give the active substance (s) of
the utmost purity. These substance (s) showed
two differert effects on reducing discharge rate
of strech recepter of crayfish ; quick and slow
effects. The quick effect was diminished by the
treatment of pronase, but the slow one was
remained uneffected. Finally sleep-promoting
effect of these substance(s) were examined on
the electroencephalography (EEG) and locomo-
tion of mice and rats. The substances were
infused into the ventricles of mice and rats
through the implanted cannulae. Electroence-
phalographically identified slow wave sleep was
increased by 40% and the locomotor activity
was reduced to 50% of the controls. From
these data it may be concluded that the sub-

stance (s) contains the sleep promoting factor(s).

362. BWEEEEIHF O + 7 REER (PSP) |
94BN 3— X 0tREl. FHZIA BRZT
CRTTHER AR, fihfR2E L)

RGO/ DD =X NF —~ iz S /ra—2x
EBEPLERZ EFAMOLZATH S, SH
bhbhiderty PRNGEER»5BE IR
% PSP ZRIZLLTC, AY74 (10mM =
— A %4t Krebs-Ringer %) %, & 2 /L 2 —~
A, I —RAROWE TEMRL 72 K © PSP
LR OB R NE —EDORE L OBREZEK
Uiz, E7Na—Rigd5L, Hdo ATP (16
mmol/kg protein), CrP (28 mmol/kg) 1%104¢
b & DI0~80%, 204T80~T0%, 305T50%,
405 C30% D X 5 kA T5. —F PSP i3
10~25% DI REITIRATERT 5. ok, 7
NI —ADHR D CHBLEAE VR (10mM) %
ATV ALMZTEL & ATP, CrP & d izl
THEDV-ULZH S THBE., Lrbic PSP ik
T2 —2DHOREE R UG TR NS
T%5. PSPOE LK, N 2—RA%INx5 L
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PSPRESHEERS. PSPOEELTHE S
a—=Axinz % F T ORESEWERER X
W, FZTINa—ARHBRTERL L RET
20~305 Kot & SN2 —RAEMzTH RO
X 5 ATP, CrP © 1< Lic B3k D i PSP
DOEBETHHREXANT, Za—2Aofhic2

B &l

WENE, BiMEME, FUERORBME (WTFh b 10
mM) hnz € PSP izxi ¥ 558 % L 5. £ D
BRI N2 —ADSOETIE S Va2~ R THLR
% PSP oEIESEIIRL, =V / ~ARTHBER
Sz PSP oMz EEIE5.

26. HiEE & HE (363—371)

363. £ MGHEBED o-y EHICOWT. IE
BB, LRI, TR (RRER B
TAEER e K, BRI IR

Alpha-gamma linkage in human muscle
contraction. MANO, T., YAMAZAKI, Y.* and
MITARAIL, G* (Dept. of Physiol., Hamamatsu
Univ. Sch. of Med., Hamamatsu « Dept. of Aero-
space Physiol., Res. Iust. Ewviron. Med., Nagoya
Univ., Nagoya*)

Correlations between spindle afferent dis-
charges and extrafusal activities during diffe-
rent types of muscle contractions in man were
analysed by means of simultaneous recordings
of microneurogram and electromyogram. There
existed irregular spontaneous discharges in
single spindle afferent of the peroneal and tibial
nerves during prone posture without any active
contraction of the receptor-bearing muscles.
Mean frequencies of the spontaneous discharges
were found around 10 impulses/sec. The fre-
quency increased during voluntary isometric
as well ag isotonic contractions of the receptor-
bearing muscles. While standing of the subject,
mean frequencies of the spontaneous discharges
increased significantly with tonic contractions
of the receptor-bearing antigravity muscles.
During backward tilting of the body, the fre-
quency of :spindle . afferent discharges in the
peroneal nerves increased concomitantly with
electromyographic discharges in the receptor-
bearing pretibial muscles, During respiration,
spindle afferent discharges in the intercostal
nerves became apparent twice in a respiratory
cycle, that is one in inspiratory phase and the

other in expiratory phase, In the case of

parkinsonian tremor, spindle afferent discharges
were apparent synchronously with electro-
myographic grouping discharges in the re-
ceptor-bearing muscles. While during clonus,
the spindle afferent discharges preceded always
the extrafusal contractions. In conclusion, e-y
linkage seems to be important not only in
normal voluntary muscle contractions, but also
in antigravity muscle contractions while stand-
ing and in intercostal muscle contractions dur-
ing respiration in human subject. It may be
also active during abnormal movements such
as. parkinsonian tremor, but seems inactive in

the case of clonus.

364, & FORBHEEEE. FE & RFF
W, AE B BR OE (EREX HEH)

Association of visual information with the
postural contrel in man. SAITO, S., KATA-
HIRA, K., SUDA, H. and TSUKAHARA, S. (Dept.
of Physiol., Fukushima Med. Coll., Fukushima)

Postural control mechanisms related to
maintaining the erect standing position were
investigated in man. The stage, on which the
subject was in erect standing position, was
moved sinusoidally at an arbitrary moving
frequency. Analysed were center of gravity of
human body, head movements, eye movements
and EMGs of calf muscles as the biological
responses to stage movements. These signals
were evaluated as frequency response charac-
teristics of postural control system. As the
results of analysis, postural control system
could be divided into two different modes

according to the frequency of stage movements,

O

w
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One mode is that the displacement of standing
stage resulted in the swaying center of gra-
vity to the same direction with the stage, and
is characteristic of postural control in the low
frequency range of stage movements. The
other mode is distinctive feature in the higher
frequency range, where the active control of
posture can be seen. In the latter mode, the
direction of swaying center of gravity is
opposite to that of stage movements. The
visual imformation seems to be playing an
important role in the active control of posture

rather than lzibyrinthine information.

365, BEEEBCEITLTRDIVIVEHE =2
—AYOLF FREMICONLT. BFHE— AR
BB Uk, BRWL tied)

Intraceilular synaptic potentials of mon-
key motor cortex during visually-guided
voluntary movement. MATSUMURA, M. and
KUBOTA, K. (Dept. of Neurophysiol., Primate
Res. Inst., Kyoto Univ.)

In order to determine synaptic potentials
related to an initiation of the voluntary move-
ment, intracellular techniques were applied to
neurons of the motor cortex of unanethetized,
chronically behaving rhesus monkeys. In total,
48 neurons were successfully penetrated while
the monkey was performing wrist flexion-
extension movement against the lamp signal
presentation. These neurons, including 13
identified PT neuron, showed at least 20 mV
membrane potential shift for more than 30 s.
After the visual cue, depolarizations started
gradually with 90~150 ms latency. Spike
potential superposed if membrane potential was
depolarized for 2~ 4 mV. It took about 60 ms
from the depolarization onset to spike initiation
(average of 5PT and 4 NPT neurons). Rising
time, onset time, etc were variable in each trial
and there was no discreete EPSP, as seen in
Gla EPSP. Average membrane resistance,
measured by passing hyperpolarizing current,
was 34MQ in 9PT and 3.9MQ in 21 NPT

neurons. In PT groups a linear relation was
found between membrane resistance and anti-
dromic latency from the pontine pyramid. It
was inferred that excitatory synaptic potentials
of the motor cortex responsible for voluntary
movement initiation is generated via inter-

nuncial neuronal chains.

366. fHEM LS v+ T EMEKIAIE O F
Bh EEZE, ARE B GTk EEUL MR
actLt)

Preparatory activity of monkey pyramidal
tract neurons during visual tracking per-
formance of single step. HAMADA, 1. and
KUBOTA, K. (Dept. of Neurophysiol., Primate
Kes. Inst., Kyoto Univ.)

Neuronal activity related to prepare or expect
for the subsequent movement was studied in
PTNs of rhesus monkeys. Three monkeys were
trained to hold a handle by their left hand and
to maintain it in a predetermined narrow zone
(2°~ &) for 0.5~ 2s. As soon as go signal was
given, monkeys had to rotate the handle;, by
either wrist flexion or extension, to a new
narrow zone ( 2°~8°). Seventy-seven PTNs were
collected. Most of these were activated in both
flexion and extension movements. Half of PTNs
showed spontaneous activity (5 ~30 spikes/s)
while the monkey was waiting for go signal.
In 36 PTNs the spontaneous activity increased
or decreased their rate gradually without any
visible movement of the monkey. As soon as
go signal given, abrupt change of the discharge
rate occured with-in 60~100 ms. Significant
correlations were found between two of the
following three parameters, 1) discharge rate
during 500ms immediately preceding go signal,
2) reaction time and 3) discharge rate from go
signal onset to displacement onset. Preparatory
activity of the PTN is considered to play an
important role, by increasing or decreasing
the rate immediately before the planned
movement, to induce quick initiation of the

movement.
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367. b bOREESEFCE DR OERHIC
ST, HAWFEE, HRERE KE B (G
X, %A

BRI - TET 200, 2BHNBBEEO
BEOHRTHY, Thele&mhe XA TY
5. WA, FEHmRT TR, Bikakic
BISHEHOWEOHEPhELTE DL, BT
REHFRIC L VHRELTCw5E,. 20X 5 RMN%
S LEPEELERTS L, BLOMOMERTT
5 RLEDEROER D DETHD, ZORL
A VR AR E L CEME « ER)OREICEIET
»%. FiE, Valbo & Hagbarth iz X - TE%
ShicFg v, LEEPEEGL b, SR
B &k F & OBIRE, Eiz, WEEOH
BIEC X BEECO>NTHRE L. 4HE, £
TR ORBFMECEHRERA L, SRERNE
RODEERS L OMRE, i, A OHERC
X BB oW THRE L.

HERIEE, HEE, ARIEFRRTHS. BHL
7ok OEFRST DR ENX, i passive stretch %
Bivy, passive stretch OEMEFIZJE UCROESS
HOEESRR S5 Z &, unloading iITX Y, F
HoKESEZ bz Licd b, Gla EARELT,
WOFERZ 2 7. EHEHOERRITH LT, R
WSS L, £ ORES NIk MRS
RESL L, B OB, Hipom Bk £
v, skOMEREHIHEML, FEOBRIRIXLD,
T OROEEFRFE I 2R 35 b,

368, HBITX ICHITDERRSI L REOHE.
FWER WIED E)IEE DEE- R
*x, HBT, W)

IR B TR 2 (UTRER2LWI) K
X ORRIMATEAR (DTRB R 2&w5) TRE
TIDWE R T, I FHERE L S @4 OfFD
stiffness, & & OBFRERF L. BEX =0
HITHOELE X CIEOB S IERDORD—ED
BBOEWRIEEIZ R L, Th b EEORE
N EBERBERED DT b T, Bk =
TIER, BHEL 7V ATEEL, k2R
LFTWBR, XORRETT « HE - HEORERE
AR R 2 CEDLTWS, Uik - TSR
A DEHHFOEE < FRNBMIIEE R 20 Th e
BLTWwb EE2 NS, MEDKREC2WT

V3, FEHUTHEITUCIRMER 48 D B i - BB A
2, FEWHNEINh S L BEEREETHE L
2505, B aQBEOEIETFS L, £
DR MHOBBEDOIRMABHRL, Licdts TH
{5 stiffness 234k L, 0, BHEOIRE
B oMEL#EAL, ThEFETULTRREAD
AT 5, COEECLDHEORMBEA LKL
WIBBIIRR TOEA Db TP TH o7z, TDT
Lanb, KMf5D stiffness MK &A% D
S TWBZ EHbhd, Fi, BE2TIREBOM
HiAECH UlE « BETk&E < EL, oS
S VARRBE R 2 LEECHEEDD, ARORUE
2175 SR I hi.

369. BEEBOBRRAR. ERHRE, JFEPD*F
(BBEESE A, #E « BALTXH)

B SO, FgomEE I hkT 52T
x<, BEHTOFROBAE TOBMC, Fik
DRI ELC D EEE >, BMmoE ket
FT5. ZOBMOELERGTT 5D, FER
THEEORK S 4 HOHE 2 H-S5o%hc LTl6k
DIEFHEL- &%, ESFEETEREORLD ¢
HoEkE 2 l-5>Rtic U TI6%t OIEFIMHESAE %
e, R Lickd D ORFIERAR L TERIT
Fhti. SERCHEROR L HRTIE, R
XOHIROW A TITWREE R X 282 R L
fo. IRATI, SEECHERORL L KK L
T, FBERETH S LRATHEEH7L, NE
FEEETEV LR IHAERE . IBIT, I
L72kd 005 bBEERINICDIOEZEW LR
T EEREL, T OEMIEKERERD T HE
BTH 7. Fi, HIRUTEEOHN ZE> &
FEBEECTHD T HEEGR2LMIL, /INEEER
BEVETLHENESTE. HE» LOEERE
2B I X > THRFERENETOR, HAEHHR
XD FUDBHD b~ R ABELIEZH, X0
FEHEL ER S OMESET 5k LiEESh
3., SEATEENRERSRINTORIL SR
LOHRADHEBEL, EORTEFCL S
FEIOLEIE, BEEOBVWIRTHIHELZENLT
LEAPIEIT 525, SR TREOBEIIEA Sh
AG/EEY el

370, MEEEEIC & B EARFEIERER. &

O



HM=ES, &k Hrk (FEX B $—
2= 3)

RADE F AGER, FRHEATHREIMIAN R 2
BRFE L. 2 ORBEREZRIIRCHT, &
DHPRIERIL 7 /L7 7 BB ORI E 010
TEDMETH v~ BB LT 5. #90.8Hz
OB TEIIM L. —FFhX VRKEHOE
MECTT A7 7 MR MR D IR 5. HIEIEZ v &
AT LA T ORI 2 2> 5 10 msec i
FVYXACESL, ZOFVEARIKIZE DT 2
HrdELEEE R L, £hi v hiRRERic X 5
b Z A BHOBIHIHET 5. BIESHELET 2
BECS vAANBROBRERZHETS, 521
DIRNEZHERMECRD, £ OFREKTROR/NESIE
Exlmg & L. 7vFalligc X 0%
PR ORINGEE TR v 7 L, BIRWIICE 5 AR
DGRBS Shis vk ST 5. ZoRETHIR
TR & - CRAT BRI EMEFT 5. I
HelberMoBwiEhzErs 5, Bzl
B DB 7= b Fmg » 510 mg T H % 2,
IRV OR ST X » TR B, kL
7RI OIERIEDF ¥ 13 22,1 msec, i D3
vk 274 msec T & - 7z. Bessou & Pages
(1975) DMENAFHMERIFEOE® S £ Fic X HE
ALERER & D RREIT AR TH 505, AL Hkic X
D R BNIRNFEAENL, RN OO
IR & B b5,

21. 7 &%

372, FIBHAIERER= 2 — OV OIS
BARRK, BREFK GLATK, B, Hdm)
INE TR A7 Y — v ERERINE LT
2L, 1~4PBHER, ZhdidbTricils
nHE, —ERMNCTIRXELTBLS VAR
IR 7o, PG, AR ORI ERT S
L&, AT > DR —= o —w VGBI R SR L
. ZOEHTHRCEIHEE R ENTS = 2~
rY (FH==2—wrv) PRTEEIE FEIMUEK
LERGFIHR I, ZhbD=»— v VORMHE
B EORBERFBICKELT v 5 o 254k
B, BRLckligz — N LEC23 7254,
ZDIEHEIRF T Rk 2t b D2 b, 2EFIH
FHINDI0ET, IEIZOREOLOMD -
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311, EEWEFIC IS (T D MRS A /SN Rk %
— V DEFIRBHIC & DR, ARI=RE, JLERFF,
BAZBR (THEKX, B, H—45m)

EFOE T AL DIEBBEA RS 7 REEHRT
5. THUVARLEX D 60~100Hz OiE#I% 5%
5. REYC X BB A FBFEELRD,
FTTIEAEL T BHEBHA R 31 70 5 BIRE)
CHEXNBERANL 7S5, WHBHEAL AT
7 E LRI R v 7 TR TW B AL 7
TH5. ThbHDT Eo LIRD) & ERHA A A
7 L OWMIABEKZ KD, XWHEBEOH B A1
7 B BHEAL R R 7K DB, ThaapT
5T ENTES. MEERTFRAEL Ty 5HEB)E
RLARS1 7 D5 BIRBHIC X D £ DRIt e v 7 &
NERAL BB BRDE. ThbR-T ZIHEE
WX b FEA4: phase BB LI-DEEZ bh
5. L7 - CHEBED) T # v <l Bk o1& Eh
& D HERRU 2 A L TR LT BB BT 2
RL 7 EEZBNS, SEIIENEIEE 5 A5
CHREL TWBEBHALR -1 7D 5 BIRF)IC X
Drhicwe y 7 INDANRL 7 EL5TRNWAAS
1 7DHRBENGZE, FRBEAITOWTHIRE
RThicr v 7 ShBEHHNOLShD T &%
Ftz. BUEVRENL ORI U CEBIEAL R 31 7
BFRAELTWHIRME, HE SRR
BLTWBEERELTVWAREBTHD, HHER
g U,

3 (372—392)

fo. ThEENCEDT 0, BIZ2EDR. X
FE e U OBEARITEING O Fok O 885 % SR TF
ET OREGITIIG OFEX OIS TH - o Ex
BEL Zoffiliza—ryic X b B,
—05 5115 TIEIETH 7. TDIEEE
= o — v VIEBHR O X & ofilic—E DBk
BHofc. TOEDPIV= = — v VIEIETBE
BEFIKOER, F VLRI O 2R & REORE
ELEOHHEL—-HL TE Y, KEFEv=a—rYV
B, Zho2o—HBREETH . IDbiKZ
OEEOED/PNI V= o — v ViR, FHEBER
Shd & 80~160 3 Y MO B CrEEiE Nt %
Y ELO#HFAS - Tz,
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373, [HEMFAMYICLD T IEL LEGE
DY IVEIEERIEF= 2 — O VIEBHOME. R IE
x, goRFR (GARTA, B, H4H)

HEBWF S 0 iC X 07T 3 3L ORTEERTE
= 2 =1 VEHERES T ORDYILITIROTT
Bz {7t (TASK A), RiHMEC= = —r VF
BRI L. A2 Y~V RPN ENBAER Y b
BHEbNEEFNLOTF AL B E L. £0
1~4BBEAEy P b TRIcES k5T
BuF a3 Uk s, HsELy - — ARl
Ch 2 bz, dUEAE Y MERBIEG LR
FEHLE. 2a—rv0d5dOREEBICRE
KEEAEL, BAKy P OHEEMET =ik
LOKESMICISIRENEEELELL. 2O
—BORKERER AT, MEE{LAE ORER S
LTW B2 57w, ERICHEZE{bBET
THTFazflo>3F 38 (TASK B), £h b=
=~ R YR EFIN. 0%, ok EROKIE
EZM L. —5F, EHEOEIEE#RICE -
THARy MERBENWRIHEETE %2 a5
Fodd, TEBIHAICBEA K v b R P L
(TASK C), £ 1 b= a—wm yEHEH~ &
KBEADILL D DR BELRVEDETH /.
k¥ D ¥E, TASK B o7 =il L b
MEZ LB KEELZHMAL, EbhVHORE
DOBEZELBTEIELO RS WERBD -
7z,

34, 5 v tostRBREiYRIC L B EERED
TR EhpRLREE & ORE. B 3 R
Hf0sE, SkHEER, RETL (B K #H—
A E)

FEMERE kAT E Vb T S dlHL KR
BE & iR OBRER L. 7 v PORHIC
INAR Yy MROBMEE S X CHRERIS R 5 E
TORMEZEERE LT, &k (leps OBR
FgE T, $#EB2NLTE5EL5) KE-T
R O_L A (P<0.01~P<0.05) 438 | Sz X
5. 20X HERO LR PRFOKEE
CEBZIEAT S LK TS. COBEEALT
PR OKEE 2R 5 &, BEMRMEE R
F55%. BREOLMAAPREFLREECEEL K
W O TIREELAMBIH SN 7. Morphine OFf
PIE TH % Naloxone 2 ¢l R ERMIE L

FUZKEBCHIE 5% &, RERERMBST
5. ZHNIGROIDEBEEREZFFE LD D
LOMITEBEPRED bRz, T v F OFREHL
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Interaural switching of a syllable : fusion
and right ear advantage (REA). KAMEDA,
K., KITADA, Y., YAMADA, Y. and SHIMADA,
K. (Dept. of Physiol., Niigata Univ. Sch. of Dent.)

Silent intervals introduced to a CV syllable
at the CV juncture caused changes in perception
of the syllable (J. Physiol. Soc. Japan, 35 :522).
This ‘temporal splitting’ procedure inspired us
to a contrasting procedure of ‘spatial splitting’:
giving C and V each to the different ears of
a person. When C-part of a CV syllable is given
to one ear and then V is switched to the other

ear, we do not necessarily perceive one fused
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CV syllable, but sometimes perceive separate C
and V. The factors influencing fusion and
separation were investigated. Japanese syllable
/sa/was interaurally switched at the CV
juncture. Two influential factors were added :
intentional cross-talk between C and V chan-
nels and introduction of silent intervals or
overlappings simultaneous with switching. The
order of presentation was either C to the right
ear or to the left. Seven observers were asked
how they heard the sound, and attention was
focused whether they perceived one fused /sa/
or not. Fusion rate increased as cross-talk
ratio increased or silent interval decreased.
Paradoxically, overlap of CV for 30 ms gave
the worst fusion rate. Most prominent findings
were, however, that C given to the right ear
(and V to the left) gave best fusion rate, This
must be consistent with the idea of ‘right-ear
advantage (REA) based on left hemispheric

dominance for speech.

318. v MEERRFEICHTBRIK BR
BoZEl. RESH 2 JE— HHEZK
(REEEX, 4

Electrophysiological changes during ultra-
sonic vocalization in the rat brain. YAJIMA,
Y., HADA, J. and YOSHII, N. (Dept. of Physiol.,
Hyogo Col. Med.)

Electrophysiological studies were conducted
to determine the neural mechanism underlying
the production of ultrasonic vocalization (UV)
in the rat brain. For the UV production
electrical stimulation was applied between the
limbs and tail in the pretraining experiment.
The mean latency of UV induced by this
method was 1.52 min and the mean duration of
UV period 9.48 min. Bipolar stainless steel
electrodes were chronically implanted in 45
Wister male rats and the EEG and evoked
potentials were recorded from the cortex,
diencephalon and other structures during the
experimental period. The hippocampal theta
activity was suppressed during the UV period



352 17

and the power spectra of the EEG changes
during the UV period. The early components
of the evoked potentials recorded from cortex,
amygdala, hippocampus, mamillary body and
septum showed significant changes during the
UV period. Those sites which increase in
amplitude of the early components during the
UV period were hippocampus and amygdala in
response to the medial thalamic stimulation,
while the evoked potentials obtained from
frontal and parietal cortices in response to
hypothalamus, amygdala or medial thalamic
stimulation exhibited considerable decrease.
From the results, existence of the neural cor-
relates to the UV production behavior was

suggested.

379, ERMIBOEIBEME. EHET. 2
KEh, BIEE (BEX B, $EH

Physiological study on dreaming me-
chanism. SANO, A., MATSUMOTO, J. and
ISHIKAWA, N. (Dept. of Pysiol., Sch. of Med.,
Tokushima Univ., Tokushima)
. The purpose of the present study is to prove
the working hypothesis - that dreaming is
manifestation of conditional reflex during sleep.
Adult cats were trained on the procedure of
Pavlovian salivary conditioning. These cats
had chronic electrodes in cortices and sub-
cortices for polygraphic recordings, and a
polyethylene cannula which was led subcuta-
neously from a chronic fistula to the electrode
connector of the skull for measuring salivation
in the free behaving conditions. The electrical
stimulation to VPL of the thalamus was used
as a conditional stimulus (CS), which was
associated - with a food pellet. After establish-
ment of the conditional reflex during awaken-
ing, only CS was presented in the different
stages of sleep. The following results were
obtained. The- conditional reflex (CR) was
elicited by CS during slow wave sleep (SS).
However, CR was' not observed during para-

doxical sleep (PS). These results may suggest

the difference in the nature of dreaming in SS
and PS, that is, the dreaming in SS and PS
may be related to short-term memory and long-
term memory, respectively. In addition, sppon-
taneous salivations during light sleep and PS
were observed after establishment of the
conditional reflex. This type of salivation dur-
ing sleep was never observed before the
conditioning.

380, MBAYPRE X5 b=V OERICHKIF
THE TIEE EH E RREE (ER
K, B, B4

Effects of pinealectomy and melatonin
on sleep. ISHIKAWA, N.,, NAGATA, K. and
MATSUMOTO, J. (Dept. of Physiol., Sch. of Med.,
Univ, of Tokushima) )

The effects of pinealectomy and melatonin on
sleep were studied in rats. Nineteén male
Wistar rats were implanted with electrodes for
polygraphic recordings. Polygrams were con-
tinuously recorded during 24 hours and the
phases of waking, slow wave sleep (SS) and
paradoxical sleep (PS) were measured to com-
pare before and after the pinealectomy. As a
result, the number of PS episodes and the ratio
of PS to total sleep time (PS/TS) during night
increased and the difference of the amount of
PS and PS/TS between day and night decreased
three or four weeks after :the pinealectomy.
However, the amount of SS showed no remark-
able change before and after the pinealectomy.
PS/TS increased three hours after the intra-
peritoneal injection of melatonin (5~15mg/
kg)in intact rats, but after five hours returned
to the contrcl level. These results suggest that
the pineal body plays some roles in the appea-
rance of paradoxical sleep, particularly in the

day and night distribution of paradoxical sleep.
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A question on functional plasticity of
association cortex in monkeys. SATO, T.,
NITSCH, F. M. and IWALI, E. (Tokyo Meiropolitan
Institute for Neurosciences)

It is generally considered that the association
cortex involves a rich plasticity in many
functional aspects. Ablation of the infero-
temporal association cortex (IT) in monkeys
produces a marked impairment of visual
discrimination learning, whereas removals of
the -other cotical areas do not. However,
monkeys with IT lesion (IT-monkeys) generally
succeed even in difficult learning tasks with
extended training, eventually, This evidence is
much accounted, as a good example, for func-
tional plasticity of other .remaining cortical
areas on the neural mechanism of visual
learning after removal of IT. Recently, we

found that IT-monkeys appeared to discriminate
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visual tasks in different ways compaired with
the normal. This raised a question of wether
their recovery from visual deficit was complete.
Thep resent study investigated this problem,
using 7 Rhesus monkeys. All of the subjects
had experienced the previous study, in which
they received the cortical lesions and then
learned on the 6 different visual tasks over
about a 2-years experimental period. The lesion
made was the cortical ablation of the anterior
IT (AIT) or the posterior IT (PIT), each was
given for 2 monkeys. The other 3 monkeys
were the unoperated contorol. In the present
study found was that all IT-monkeys still
showed a significant retardation in both of the
visual discrimination learning of objects and
patterns. Of more importance was that AIT-
monkeys indicated a severer deficit on the
object discrimination, whereas PIT-monkeys
did a more impairment on the pattern dis-
crimination, thereby indicating a double dis-
sociation of functional deficits concerning the
defferent lesions. The present finding appears
to show that the visual recovery in IT-monkeys
is not complete even after extended training
over a 2-years period, and thus suggests that
the current concept on functional plasticity
involved in the association cortex is to be

modified in some way in the near future.

383, HIOWMBEELLCABEEESHRE LR
EHTRE BEAJIESR F.M =v 5, Bl
] OCGRmRer, EE0H)

Effects of Inferior parietal and infero-
temporal lesions on mirror-image pattern
discrimination in monkeys. HASEGAWA, Y.,
NITSCH, F. M.* and KIKUCHI, R. (Tokyo Metro-
politan Institute for Neurosciences, Fuchu « Max-
Planck Iustitute for Brain Research, Frankfurt,
West Germany*) . .

Although clinical and electrophysiological
studies have indicated that the parietal cortex
is involved in visual spatial function, neuro-

behavioral studies have never shown . visual
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discrimination deficit after lesions in this
region, rather these studies pointing out tactile
discrimination deficits. On the other hand,
deficits in visual discrimination have been
associated with lesions of the inferotemporal
cortex. One possible reason for controversy
above mentioned might be that the tasks
employed in these investigations do not involve
visual spatial factors. The present experiment
was undertaken to investigate whether removal
of parietal cortex produces impairment on
mirror-image discrimination in which spatial
factors are included as an essential discrimina-
tive cue. Eleven Rhesus monkeys were trained
first on two pattern discriminations (cross vs.
square, and triangle vs. circle), and then on a
mirror-image. pattern discrimination (Z vs.
mirrored Z). They were subjected to bilateral
lesions of the inferior parietal cortex, the
superior parietal cortex, the preoccipital cortex,
or the inferotemporal cortex. The results were
as follows : 1) Lesions of the inferior parietal
cortex produced deficits only in mirror-image
pattern discrimination and showed no impair-
ment in other pattern discriminations.. 2)
Lesions of the inferotemporal cortex consistently
produced marked deficits in all the tasks. 3)
The other lesions produced no deficit at all.
These results indicate that the inferior parietal
cortex of the monkey is concerned with visual
spatial perception, and' further confirm the
previous findings that the inferotemporal cortex
is the focal area for pattern discrimination,
The ‘present finding suggests the necessity of
modifying the current view that a certain
association region is concerned with only one

kind of modality-specific learning.
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WEERDODIOB 2T O3B DDT, Mk
TRD7EEBAORE O F R X D 60E 3z
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385, SERBEO G E. IWTEE, SZERE
(LK, =, ) ’
Spectral sensitivities of the anterior
median eyes of the orb web spiders. YAMA-
SHITA, S. and TATEDA, H. (Dept. of Biol., Fac.
of Sci., Kyushu Univ., Fukuoka)

Spectral sensitivities of the anterior median
eyes of the orb web spiders, Argiope bruennichii
(Scopoli) and A. amoena have been studied by
recording ERGs extracellularly and receptor
potentials intracellularly. The anterior median
eyes had three types of visual cells with
maximum sensitivities at about 360 nm (UV
cell), 480~500 nm (Blue cell) and 540 nm (Green
cell), respectively. The blue cells had the lowest
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threshold.: The: ERGs were obtained by mono-
chromatic lights with unit intensity at the
night state and the day state under  the con-
stant darkness. At the night state, peaks of the
spectral sensitivity curve were at 360 nm and
480~540 nm. At the day state, ERG amplitudes
to every monochromatic lights decreased as
compared with those at the night state. The

decrease was large in the blue, but small in

the ultraviolet and the red. ERGs recorded at 4

the night state under dim light were almost
the same to those at the day state under the
dark, showing that the blue cells have the

circadian oscillation of the sensitivity.
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O EAAR M SvTrF (B B
FERf, BT « <k A= E R, W)

Membrane properties of retinal neurons
in teleosts. MITARAI, G., TAKABAYASHI, A.,
TAKAGI, S. and LAUFER, M.* (Fifth Dep. Res.
Inst, ' Envivon. -Med., Nagoya Univ. Chikusa-ku,
Nagoya « Centro de Biofisics, IVIC, Caracas*)

Equilibrium and reversal potentials of hori-
zontal, bipolar and amacrine cells were exa-
mined with voltage clamp techniques in the
retina “of Cyprinus carpio and Eugerres plu-
mieri. ‘The horizdntal cell membrane potentials
were guccessfully clamped by passing 20 to 50
nA. The enormous current was needed by the
low membrane resistance rather than® inter-
céllular leakage through gap junctions. The
reversal potentials were clearly obtained beyond
the level of about +40mV of ‘membrane
depolarization, suggesting that. the response
should depend on the Na conductance change,

and these potentials were identical for.both
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receptive-field-centre and-surround responses.
The depolarizing centre responses of bipolar
cells were. reversed at about +20mV, while
the hyperpolarizing peripheral responses were
not influensed by polarization, suggesting that
the latter may originate from the proximal
processes distant from the impaled cell body.
Amacrine cell responses were consisting of fast
positive and slow negative components. The
positive ones were reversed polarities at anout
410 mV, while the latter increased magnitudes
by membrane depolarization and decreased by
hyperpolarization, suggesting that these cells
receive two separate’ imputs producing the
membrane conductance changes for different

ions.
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1 FESHEICO0LT, i B HBESEAS (&R
X, BB, PRERRIGHRAE, 4R3E)

Identification of ganglion cells and their
chloride sensitivity in perfused carp retina.
KATO, S. and NEGISHI, K. (Dept. Neurophysiol.,
Neuroimformation Res. Inst., Univ. Kanazawa Sch.
Med., Kanazawa) ‘

Isolated carp retina with optic nerve was
carefully prepared and was incubated in stan-
dard medium. When the light-induced spikes
of a single cell were extracellulary recorded by
means of tungusten electrode, an electric
stimulus 0.05~0.2 msec long was applied to the
optic nerve at 6 mm away from the retina.
Commonly an all or none spike was evoked in
short latency. Moreover the retina was perfused
in 2mM Co?* containing solution, the light-
induced spikes were fastly lost, whereas an
antidromic spike remained unaffectedly. The
latency of an antidromic spike was grouped
into faster ones and slower ones. The effects
of a chloridefree medium on the identified
ganglion cells as stated above were examined.
A loss of on-activity of ON and ON-OFF cells
was produced, but off-activity of OFF and ON-
OFF cells still remained. However, an anti-
dromic spike of each cells always remained
unaffectedly in Cl-free medium. This concluded
that the effects of a Cl-free medium on each
ganglion cells results from the modification of

more distal neurons than ganglion cells per se.

407. 2/ BRR A OREBICEXIEFTaY Y
REROHB. RFERA W B HERKE
(&RK, &, MRIEHRDT, 420)

A study on cholinergic system in the
carp retina. NEGISHI, K., KATO, S. and
TERANISHI, T. (Dept. Neurophysiol., Neuro-
nformation Res. Inst., Univ. Kanazawa Sch. Med.,
Kanazawa)

Effects of acetylcholine chloride (ACh), app-
lied electrophoretically at the proximal ‘layer
were examined on spiking units, using perfused

preparations of the carp retina. Most of spiking
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units exarined (147 of 204 units) were sensitive
to ACh. Among the ACh-sensitive ones, 125
units (85%), including all ON-center, most of
ON-OFF and two third of OFF-center units,
were activated and only 22 units (15%), includ-
ing mainly OFF-center units, were suppressed
by the agent. This differential effect of ACh
on certain numbers of OFF-center units was
unique for the agent as compared with a non-
specific action of amino acids applied similarly,
but it appeared to be independent on space.
The ACh-induced activation was reduced or
abolished during an exposure of the retina to
a perfusate containing hexamethonium chloride
(Hex), whereas the ACh-induced suppression
seemed to be reduced by atropine sulfate more
than Hex in perfusate. Therefore, the results
were suggestive that nicotinic receptors are
involved in the ACh-activation, whereas both,
but predominantly muscarinic, receptors parti-
cipate in,the ACh-suppression of spiking units

in the carp retina.

408, 14 PEKTMEROBRIEE L EEED
sfe. ERE, FRTH, HEAET, HA=
E, WHEMT GRRKERXR, H—4H)

Configuration of electrically evoked re-
sponses of L- and C-types horizontal cells
in the carp retina. WATANABE, K., SUDA, Y,,
HASHIMOTO, Y., INOKUCHI, M. and ABE, M.
(Dep. Physiol., Tokyo Women's Med. Coll., Shinjuku-
ku, Tokyo)

Electrically evoked depolarizing response®
(E response) of the horizontal cells in the live
carp retina varies its configuration depending
on the cell type and on the parameters of
stimulus light, i.e., wavelength, intensity and
area. By changing the above parameters, E
response, especially its recovery phase was
studied. In L-type cells, when appropriate
intensity and area.of illumination were chosen,
the recovery phase of E responses strongly
resembled the rising phase of S-potentials with

a ‘prominent transient under green stimulus

"

and without it under red. Illumination area
appeared to be a determinant for the formation
of the transient, suggesting the effect of feed-
back from the surround. A marked slow-down
of the rising phase with a deep red light and
a strong inhibition of E response with a
diphasic oscillation superposed on it implied
the recurrent synapses between horizontal cell
and red-sensitive cones reported by Stell et
al?2, In RG-type cells, analyses of amplitude
and peak latency of the negative phase of E
responses led to a conclusion that the prominent
negative peak was a reversed E response
produced in L-type cell and transmitted to RG
cell via green-sensitive cones.

1) Byzov, A. L. & Trifonov, Yu. A. (1968)
Vision Res. 8, 817-822

2) Stell, W. K., Lightfoot, D. 0., Wheeler, T,
G. & Leeper, H. F. (1975) Science 199, 989-
990
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410, $BREEE 2 k= 2 — O ¥ OESEDIR.
IIEERESS, BERMESR, NREER (BFHE)

Dynamic analysis of the second neurons
in carp retina. YAMADA, M., SHIGEMATSU,
Y. and FUWA, M. (Electrotech. Lab.)

By the method of white noise analysis using
light stimulus modulated with Gaussian noise,
dynamic characteristics were studied in the
photopic type horizontal cells and the bipolar
cells of carp retina. To coloured light stimuli,
amplitude-frequency characteristics of L-type,
RG-type and RYB-type horizontal cells were
different from each other, but those of YB-type
and RYB-type resembled, suggesting the simi-
larity in the cone input pathways. To diffuse
white light, the frequency characteristics of
off-center bipolar cells showed a marked
resonant peakiat near 18 Hz due to a low
frequency attenuation, and the impulse re-
sponses were fast and strongly rebounded. On-
center bipolar cells were slower than the off-
center bipolar cells and horizontal cells, and
rather resembled to the horizontal cells in
which the frequency characteristics at low
frequency were flat at low mean light intensity
and showed a flat peak at high light intensity.
To a small spot of 0.4mm dia., however, the fre-
quency characteristics of the off-center bipolar
cells were flat at low frequencies. An increase
in diameter to 4 mm resulted in the marked
suppression of the response at low frequencies
and brought about a speed-up of impulse
responses, suggesting the lateral interaction

from the surround.

1. HFERGD D R-FAEoNE. B
h—p, HNHER, FRER (ERLEX, #H2
4E3)

Effects of area and displacement of
photostimulation on electrical response of
the rod. TANAKA, 1., TAUCHI, M., and ITO,
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H. (Dept. Physiol., Tokyo Women’s Medical College,
Shin juku-ku, Tokyo)

Light induced electrical responses were
recorded intracellularly from a receptor cell of
the isolated retina of the bullfrog, and effects
of area and displacement of light stimulation
were studied. The receptor cell was identified
as the red rod by dye injection with procion
yellow and measurement of the spectral sen-
sitivity., The maximal amplitude of hyper-
polarizing response to the light ranged from
25 to 35mV. Light spots of the optimum wave
length (510 nm) of various diameter were
applied to the receptor side of the inverted
retina. When the spot diameter was up to 100
micrometer, responses were coincidental under
the fixed light intensity. For less than 100
micrometer spot, however, the response decrea-
sed as the diameter decreased under the same
intensity at the impalled cell. The relationship
between intensity and amplitude of the response
for small diameter (50 micrometer) spot was
approximately same with that for large dia-
meter (500 micrometer) spot. In comparison of
responses to the same amplitude, response to
small spot was longer in duration than that to
large spot. Responses induced by the small
diameter spot placed at various distance apart
from the impaled cell were also different;i.e.,
duration of the response decreased as the
displacement increased. These results sug-
gested that the response of red rod is influenced
by activities of neighbouring receptor cells for

a certain extent.

12, HTIVBEERIERE RO L+ F XIS
ST, fERF 7T, BT HELEX, 8
)
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M EEERLTRY, FHREEDOXH!
NT &7, FIEOHEED, HRIESC X 5KE
RrZEALOBEDECrE, BUIERY b O 7 A/NE
BOTIEDTD B »7ess, T OHEDIRE
Kb NEDBA 3% - Th, BEFTbh
T, BF—EEcFEths B2 b3, KA
VT, EIER XD S 5i9l0mV RoET 5 L,
b oWEREBICIE, ¥+ T ANEROBRIBR B
%. zOZ{kix Ca-free @ Co-Ringer HITiXiX
BN, YT ANASEEDE A&
HETs &, »=AHEoREEDERTIITS,
st s X ot hicfkd Ca A 4 v OHIfER~D
FADMMELMET, Zhit Co 4 F v Tiflsh
5 LExhs, —FREEMTEC X SHRMED
myoid O IZ%/(b & Ttk 2 OBER,
FOWREZELicd Ca £ A VOFESLELEX
Bh, myoid DML & EOBIENES L
TVWBHZEZHREIES.

413. PSRRI R AR s [T S Ml & K
R58g—v Ok WHKAE REFBE (NH
K ZEREH)

Inhibitory mechanisms within the re-
ceptive field center of cat’s retinal gan-
glion cell. SAITO, H. and FUKADA, Y. (NHK
Broadcast. Sci. Res. Lab., Tokyo)

We studied the inhibitory processes which
were evoked by a standing light (CS) presented
within the central region of oncenter receptive
field (RFC) of the cat’s retinal ganglion cells.
The magnitude of the net response to the brief
flash. of light (TS) which was adjacent to the
CS, was reduced in much the same way as it
was divided by a certain value. Thus the
ratio of the conditioned to the unconditioned
responses to the TS was nearly constant
irrespective of the TS intensity. Especially in
X-cells, the magnitude of suppression was
negatively correlative to the variability of the
inter-spike. intervals. Another kind of the
inhibitory -process could be observed when the
CS was taken off. It behaved in the way of

subtracting a certain value from the magnitude

%

of the unconditioned response to the TS, and
that value developed with the CS duration.
Both kinds of inhibition developed with the CS
intensity and were observed not only in.the
mesopic, but also in the scotopic range of
adaptation. It is concluded that there are two
kinds of inhibitory mechanism in the RFC,
and that the former one is highly correlative

to the stabilizing mechanism within the RFC.

414, THRMADE b OERFHRE—KE.
Fh b, RS (HAREX, HEE)

T ISEE AR B 2 BT U e v 3 FER AR
DOk B — TR 1 R 1 R Bk & RMEIRR A
X DR (EIEEREN) OSERR TR
By, cheARLRELSZ LicTs. ZOAR
ORI >\ C AHADERIR % 5 2. € DISE &2 P~
Fo. TOMBREERISE 2R TS OME, Wik
SAEERRT D OME, HEOENHOLIETS -
Fo. X BICZ OFRABERERIR TIRIGEDOR S
i - 7213 2 v T HIRFERDERRZ 1T 5
L, 05 b TR bk 257
ELTCWARZ EREALP R . TDX5RT
FETHRD & NBOUED 5 b7 < & 85{EIETH
HREEA % & B D O 6 ERBEIREATITH S T
LA B o T, R, ARV RREDERBIC
L VBB EREEORBVISEER L. —7, Al
B B W EHEDE R LB IS E IR ST
FEMFESELT 2R THEARD D, ThiB
HEMEET LT 5. L OMHEIVEFERX b A
KHFT L DENHDTH Y, FIRBIEKEED
SERR L. S DRI EGHERBD D, E
W EEES N TRIMEES N L . RAER
W, BUOAHEEBC X VRV ELORWIEESR S
iz,

415. 5 v FAMBIBRIRIFIC & K IZTRIERIHD
BB B RE BE—F (KK E BRTE
)

Y UR VB HF 3 VTREMELAS v FAL
iR SRR, R, SRR S
BRIGL, BER, KMEEREHOESRB
PRAWTENENEE Lict, BIERKICHT 5
Ries L o7, HIERE & UTKESROIRTE
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BEEE AV, ERITT SRR - B
LTI ER & 3 EAREE % 5> % 5 MV A o
THv (70510 8 4). B, WEKOK 17
Dl [mdE OALAE & Bk D B MBS H bivic.
B oMmiaE EE & st N EEE 2T
JFoOPEETH -7, HRXEBEIMRICHT B
BRI D KRGS 2.5 msee 2551 LTD
DIEZER LI (25msec X D& W b O ZEM
B, Ewvd 0rBEE s v E) BEERRIIC
LRIt EE E U CEIEROREER LS
N5 E, BT, TORIhEERL ST H D12
Bl, WU 2 HDISHIT, BHEIREENRS # % 84 n
U, BHIREEA Ui, BB, MR Clisis
D DR OMIAS B O HK, B ER TN
H b, BT L EiEOAE & OBI%RE 5
DL, WL TIE 1 IGMD 5 ik 2 IEkic A
TR ER L. FROEERGRaCS
WTHAHShie.

416. PILFERBALN D /o 2 I LEADE
o BRI A W HRER (BHae=
~, FEEREER, M)

Correlation between flash-evoked poten-
tials in the cat’s superior colliculus and
visual pathways from the retina. URAMOTO,
L. and SUZUKI, H. (Dept. of Physiol., Inst. for
Develop. Res., Aichi Colony, Kasugai)

Flash-evoked potentials (FEPs) in the cat’s
superior colliculus (SC) are generally composed
of a high amplitude positive-negative wave
(MAJOR), frequently with a notch on its
positive phase. MAJOR has been attributed to
slowly conducting direct fibers from the retina.
It was also suggested that a late component of
FEPs in the SC, which appeared at the positive
peak latency of 75~105msec only under the
illuminated condition, was driven by a class of
W-cells in the retina. In the present study,
primary concern was paid on whether both
MAJOR and the late component of FEPs in the
SC were driven by slowly conducting fibers
along the same direct pathway. FEPs were
recorded from the optic chiasma (OC) and SC

in Nembutalized cats, and an intravenous
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additional injection of Nembutal (10 mg/kg,
per one time) was repeated. MAJOR was still

observed without any other late oscillations as

“long as the first component of FEPs in the OC

was seen after the repeated injection. Thus,
one could say that MAJOR and the late com-
ponent of FEPs in the SC would be driven
respectively by different conducting fibers, and
MAJOR would be triggered by the same kind
of cell population as the first component of
FEPs in the OC. Removal of the bilateral
visual cortex did not result in the disappearance
of MAJOR. The indirect visual pathway via the
lateral geniculate body and visual cortex would
not also be related to the generation of MAJOR.
The question still remains what is meant by
the large difference in the peak latency bet-
ween the first component of FEPs in the OC
and MAJOR if they would be conducted by the

same pathway.

1. 5 MEIRIRE= 2 — 0y OREFE
HICLDHE. MHEE, AR \H &
A 2 ‘

YU RVKBED F v bRV, MR AR
#(LGd) & b £¥oB— P-flaz sk L, iR
BRI B RS HRE (OC-1I) & 245
Rtk & 5 B P-HlaoWREI 2 & 7o, BE
B2 U off FIE)Y, on RSN, on #HEHY, on-off
FEE (51 89.4%) oftiz, on MFIR, T = #)
RS E (5110.6%) ORBBELER TE
7r. OC-i&HEix 1.1~7.0 msec TH - 7=. XL
BT X - THHE & 17 P-ffaiEolc, OC-
BROSHE L UOREROKRE XOLKEHL -
B, %2TOY, X, W3R I#HET L5k
B S ORI TE e o7, LA L, OC-
BROE, VL, BABZHEISAE Y b
DEVCEEFIC I FISTH0K, EiEoE Wil
BEWEBIZIC LG LW EBHE LI -
oo EHIT, ZThOEERFOMIEEIT—RIT AR
v FROEBEBCH L, REBROMIEE X s
WRISER L. Lied T, SRS
BT & 2T B YA, Fsilamias
X MG U, REROMIIT+X<Winjao
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418. |EF (17157) OBEMEMERIC DLy
T. mEEET, P.O. Ev = v 7% G A 4~
v (FREX, B, H—4ii-F—-2 5V T7HE
ILAH)

HER (178F) ORI ZAEOREIZXD,
B, MR, BEMENCSEIhTwS. A
7Y~V RZER LAY v FRRIRETT B
KR EBRCERLT, CopEERREL, it
THEEMAMIE ORI OWE 2 Hs Uiz, ER
BERLBEORE Y ATHE: LR 2 T
W, ¥IRECHALLE VAT VEBREZH W
HEE (175) X 0 Mlas sk e T - 7. E2H
ISt U 7252 OIBHIAEBIIIE & O RS K,
B X b Bz 5 b oo (HC type I) &
BB @ (HC type II) iwKHIT & e
iR X - REE, S6HloMETRITL 2 &
A H OBE L v RT(HC I
7095, HC 1L 67%-3) BAMIM % 7o i3 SR D
faEKET &, REESE, HCI 14, HCII
16" (EHy) T dH b, HWEEEOFEHILRAR
(HC 1, 1.4°x0.8°; HC II, 1.6°x3.0°) % B fii 1
(6.6°x 0.87), HHMM (44°x3.2) DEHEMELT
R U7z, &fmiarh o B o sasRE 1#950%
T, HEMEORENS v, 1, 1 [8#950%,
IV [Biy10%, V, VIR DR D#y20% Th .

419, EEBEIHT R D LEORERR B LEE
REGEMSESR. WEHEE, N B (S2EukE
ABHT, Bt E)

Spatial and temporal characteristics of
visually evoked potentials in the superior
colliculus of the pretrigeminal cat. URANO,
A. and KAWAMURA, H. (Lab. Neurophysiol.,
Mitsubishi-Kasei Inst. Life Sci., Machida, Tokyo)

Visually evoked potentials (VEP) elicited by
a vertically moving slit were studied in the
superior colliculus (SC) of the midpontine-
pretrigeminal cats under N,O anesthesia. The
onset latency of tracking eye movement was
100~130 ms in these cats. Records from bipolar
concentric electrode indicated that the am-

plitude of first wave (50 ms, peak) was reduced

#

after the habituation of tracking eye move-
ments to repeated visual stimuli. In the
immobilized cats, this first wave was attenuated
and the second wave (80~100ms) was en-
hanced, when the slit was moved from the
periphery of the cat’s visual field to its center,
and vice versa. Spatial and temporal characteri-
stics of VEP shown by microelectrode study
were that, 40 ms to 65ms after the start of
slit moving from the center of receptive field,
almost all SC layers became deeply negative,
and after 200 ms superficial layers became
highly positive. Analysis of responses to optic
nerve stimulation revealed that the oscillating
component of electrically evoked potentials (700
Hz) is probably cortical origin and enhanced
50 ms after the start of slit movement. These
results suggest that the retinotopic cortico-
tectal inputs facilitate all SC layers 50 ms after
the start of moving object to initiate the track-

ing eye movement.

420, HUFREL (VECP) CLIBHATE
DOEEBERE. EERT (BREX, H—&
1)

Spectral sensitivity of visually evoked
cortical potentials in the subject with
abnormal colour vision. ADACHI, E. (Dept. of
Physiol., Hamamatsu Univ. Sch. of Med., Hama-
matsu)

The spectral sensitivity function was studied
by measuring the sensory threshold and by
recording the visually evoked cortical potential
in normal and colour-defective subiects (rod
monochromatism, cone monochromatism, pro-
tanopia, deuteranopia). Measurements of the
VECP were made by determining the amplitude
from the first negative trough (Ny) to the first
positive peak (P;) in dependence of the radiant
power of the test light. A criterion amplitude
of 454V was chosen in most of the VECP
measurements. In the rod monochromat, the
loss of sensitivity at increasing background

illumination was higher as compared ot the

O
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normal observer. The spectral senstivity in the
dark adapted state and during light adaptation
was the same and correspond closely to the CIE
scotopic luminosity curve. In two protanopes

and one cone monochromat, the photopic sensi-

29. EE

421, BEEERAHEEICHTIEERROR
B, WA E OHHEE—Y S-S GUR
WK, AT, IS - BT, PhiRdzEmr)

FEEHAIER O FAARIC 35\ TR X
NEERETAN.. TEOM= = — r v OZFEH|
Wl T B 2HEL, TS LR 1R
=2~ r VYEBIUOHRABRE= = — r VOB
HEEHBEL, ABHIBREVSIEAD=a—rY
DIFEREE LIz, THE= 2 — v v OEHEHIKIZ
7T BISEREIIARIT 5 &, 1) BREY v F
Rt 5d o, i) FERPCET S50,
ERD. WMIFIZLIR= = — v VBTSRRI
HEINDH 0T, FHABREZ VT D EZET
LLLEBTEDLZLITTTRIBE LREBDTH
5. BHEIFHREOREBE TV RNLREE v+
R E 2~ VERTIDCTHS. F
FEDANY P ADREMRERIR L TE 57015
BEREZRCAWT, REORE %~ vD
HEESH L. 5 v ARMZEORBIC WL
TERWE S ~ VICHAMESR Shie.

422. IR EEE— RO RERMIRICH DB
BERSK. DOl HEZ— Bk =+ (F
WIEEA, HEOF, WREE . ERD, S
A R B — i D B 1k B e e v —
R E-FERR TED X h, ZRIEFET
MEDIFENR TV 5. fEkD» DRMFAIEOBE X
A DHFRZ X - TTbhTE Y, FOREREILA
EHEEKELRWEVbhTER, LirL, b
bR SR X » R BRER RS
Y, HEIROEIED > 52 LR LM L.
Rz R 7 FMECRIBT % &, AFdhsEE
BRELP ERFROEE, REETROBER
AT, BOARERA~ThAERIC S 572, T
DEFDOFREHIC LT, EEBEOBRNWIEFD
HETHPBEAS T MREIIEESh %, Thb
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tivity curve was greatly reduced at longer
wavelengths as compared to the normal
observer. In a deuteranope, the sensitivity to
the wavelengths tested was close to the CIE

photopic luminosity curve.

B (421—427)

B 2 HROEEEIRS T B~ s r kv
BEALDOMICAIAZE RS T, WHOREIRSS
PEYBVEEEZFE - TWE2 5 THh 5. —
7, [ EER T 5 dickdl, —EFE
TOREFRIIS KROS5, MRkEDIER
CH5T5EEZ NS, LrL, WTIThORER
AR5 | 5 mOBETD, FEEANEEORH TKRE
BERBRBRED VLT 5525 —fRic 3
DB, NESPAD A B =R ABFHTHBZ &
BREEN 5.

423, BEZRIC (T D&E-LMEMSIL + 7 2R,
AN RREWA, &, $H—EHm)

Effects of efferent stimulation on the
sacculus of goldfish. FURUKAWA, T. (Dept.
Physiol., Tokyo Med. and Den. Univ. Sch. Med.,
Bunkyo-ku, Tokyo) .

Single or repetitive stimulation was applied
to the efferent nerve fibers and its effects on
afferent nerve activity and microphonic poten-
tials were studied in the sacculus of goldfish.
Fish was anesthetized with MS-222. Sound-
evoked excitatory postsynaptic potentials (epsps)
recorded intracellularly from single afferent
fibers were reduced in size or totally abolished
by efferent stimulation. The maximum inhibi-
tory effect was equivalent to reducing the
sound intensity by 10~15 dB. Effect of single
efferent stimulation appeared with a latency of
6 ~ 7msec, and lasted for about 40 msec. Its
slow and prolonged time course makes a sharp
contrast to the very fast activity of the afferent
synapse. Intramuscular injection of  d-tubo-
curarine, atropine or strychnine abolished the
inhibitory effects, suggesting the cholinergic
nature of action, but the slow time course may
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suggest a muscarinic action. Some increase in
the amplitude of the microphonic potentials
was observed during efferent stimulation, but
the change in -the timing of epsps’ generation,
if any, was usually very small. From the mor-
phological as well as physiological bases,
however, a presynaptc action geemed to plgy a
dominant role, although a weak postéynaptic

action was also indicated.

424, 5 T EAELEILEE ITHRISE OBEF
[CDWT. kil %, KBS, ARSER R
Hx2% (&REKXR, F—4H)

C b= VHAESEEEE (AP) ofFEMla, O
FEORIN—F TR, ERELETID
HUB=A7uTr=v 73 2REHEEELE
ATNBT ERABh TS, &H, BEDEMK
Wk X OUER IR CERE) L7y AP 2R T 5 ik
e OB —IEIRE O BRI A HIE L, RO
Hz . 60~300 Hz OfFME S (BF) 23
Hakerx rarefaction F2SSETT F Mgz, 500~
600 Hz @ BF O T3 compression FH5E{TD
R AW IBR TS L7z, BF %%600~800 Hz
OEHEIRIBIRCE L THERERZR S R 2 -
fo. D3 F— T OMMED RIS ERIIEY BF
(60~300 Hz)> 75> BF (600~800 Hz)>HHff BF
(500~650 Hz) DM TH - 7. 2D LI, 1
LI I BT IR DX 2 H T hiX, BF
& AP RO D H T EETBRL TV S.
i\ BF ofifftic 317 2 BESHsEcEEsh
BTWT EVE, ZOSN— T ORBHERR LB M
HEEOMBOEEMEEZ TR L TVw5EELD
h5. tho=>® BF F/L—7eknTdh, ik
BB BT R T A HE T DWW THEE L.

425, 7 T EEERTEMROBHEM. KU
i, R TER, ARSER, REX>& (&RE
K, HB—2EH)

Yo H = NOFELEE, RAEMSEERT T,
ZOREERT » HEEFHE (BP), HIOFLEIL
A (AP) fhZoMER P FEMDNERZRIA
SR L. HhmF e LTy, 1 RMIERRIR E i
FRIz oS T R EPFIEREE c BEREEERR
Wiz, BP TIEES vz bEDI, KR

7

2 BRI OTERTIERS 7 v Bsdo L.
AP CRREGRE IS U T BT AT D
910 msec DFBALFA L, THEWFIBITH
LCit, 20 2~3{ DA v L RAREET
3. BEMOKBIIEMICIEECREST 2,
3DIRARE->TRETHX OB AL B,
abortive miEBIEAE LTKD D DL HDHLEFEX
520 THLIEEIEIXRTERY. T CH—H
Eo 2 FhE v T, BiEo MBS 538K
DR B TIFe., T T BRI X 5 5NE
TR0 ERIES R E OFRETH - THHLO
msec @7z 2 FH ORI R L T i 100% ik
VWEKFERBR BN, FhX ) lmsec AT
0% TR, IbILOBTIFNSZHZ 511
L5 X5, FuEHRMEI D BAHEEOR
BE bh5. BP TRE 4 L Lo Bk e
BIEAr, AP Tik 1 ROHEIZ D 10 msec firE
THRE) L hs Sk IBBIEALRRAE L, Rtk
FGEWER S TP RHFIh T30 L%
xbhb. :

426, 2 EFESIC L DBEEBRIS. FHAETD
CRIRTA, BB, §—EH)

LML D ORSZFRCHET 2T &0
T % % brain stem response (BSR) 3 X (Rcortical
evoked response (CER) 7z & QWM INE BRI G
FRWT, F-ERI0R-BHEGERBcIDL
NENORSIEOREEEREY, KB, MRS
THEL, v Mok MERERNZERL
#=.  Double tone burst generator (B %) #M\
T, &HEHMTH B 1E (C.S) OFE, FHHfk:
M, R 5%2% (T.S) (E%K1A
1) ORRSEA~ORE LR ~ fo.” FiZ BSR
(I~V %) & 2 Bk X 3RG> C. S itk
sRGEEF LI X b, T.S. DAL DR
SR IEFER 5 Btk v, FREERETIE BSR,
CER & % Ic MBFERRG X 0 DEIEINEL, £72BSR
5L EE T 5 F TioidEy 50 msec F 5%,
CER 1% 80~100 msec nThl EETHZ LD S
5. 2% D EIFCIRER DL L OIMHISRIZC T
OPEZELDIREVEZEZDNS. IHIBSR
DI~ (BFY — T ETORRS) BEED
WL FoEED, T.S. OROFRERE LT,
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i, C.S. OFEsflaRTozLicky, 4
{IMlE 5. #lziE 5msec @ toneburst (4
kHz, 80 dB SPL) ‘Cl, 120mseci% T b 80% e
DEFELIPR LN, F72, T.S. LR CAK
£D CS kX hEIJMIMAEh, Thy b
hBIOWTRISHAE SBbhTL 5.

421, BERERICHITZIERFEHOL A O
O KR, NILFE— (FREEX, W
4:3)

B AR T & B IR R R 5. B
HELThz v EZ b hin v, T/E
Turato (1962) |IFEEEREE (E/LE > ) OMMHY
DERDIDNE2F—F v ThBT LREHLE.
Masor & (1963) iz XduE, =5 —% v OlEM
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428. BRAENY 2 A DEZRED D OIER
LEDEE. BE M (ReAk, M, %)

T A OHIKE RRIEN TR B & RO
MV RRZET. £ OMRBMEIIAEH» SH
TR I, RO=Z>DMREIZ R TRIT
BT 5. RERTIINGE RRAE TR L T,
PIBHHEETIC A 53T X 0= iR % R 7=
TISERFHR L. K& SNBMRETICA 507
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on-[EERETH » 7=, T DREEITNIEMRE S
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LORISENELIHREINE LV S TR HE
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METDEEEZ HNEM, RN SHROE
e U, RMREIIFOBESE LTk d
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NBRB RO E W RHIESELTWD %
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Bk k% X % 40°C (Tg)~50°C (Ts) T, HEE
DOEIRNE T IR D TRV, IEBER O %M
WHE, EHO»»RHCIBELIKETSE
EREFFETLORTWS. Fhix v s
HEOWMBE-MEMBIISTREZ E L, £ oM
1, HREEORK /NS VEIF (= k0 — i)
BC2E, HFOS AV IOREE (3707
v ViEH) BIOHTLEOTHE (vsrT5
VUEIE) kA my brE—ETHDL. D i
IR VS JTBER & 61T SRR R 2 B % TR
FTRETHH 5. D EORH»S, CM BXOH
EERBOE E-RmEicovwtambhT v %
IR AR DRIBIRE LT, & v 37D
FEMER S ORI X O RILEEEL, BFED

T EREECBELLTCIhERBLL.
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429, Hh TN FED air puff [CxidBERDOE
2. R & Cuk, o, HZHER)

BUERIE E LTHW air puff 54 5 sk
#2050 NaCl iz 741, CaCl, K1THE§5 B
DRH Y, air puff LIFHRICHIIEARD -7z,
T TCHHBLBER A =L OE-EFEMRIE K 2
AV, FizswmE (NaCl, LiCl, KCl, 0.01~0.5
M ; CaCl;, BaCl;, MgCly, 0.002~0.02M) %%
%, TOWHKT air puff 12X 5ROMENELE
4L air puff iZxfd 52 R L.
A A v IKD B THER U 73 E, IKEHED kL
BB H SR air puff 1 MRS E % 1/5
R U7z, NESHE Cd 5 Ringer ¥ 44 B¢ i
air puff {5t SRS E B X o 72, 1
R Z A FvkiciEs» Likigs, 01~03M T
air puff 234 % MRIG A IALERRTIZ < Sk
L. Ringer JZif L7234 0.1M Bl kT NaCl
& LiCl TISZWeR U 72 25, KCl Ti#siL
Joo WA A kB Uikc MgCly D34 air puff
AT B RIS E 2 ME Ueas, Ringer YRiCia
P UTBEEIC A L. CaCly, D& MRS
ERHEI LA, Ringer D HZ ORI/
X oiz. XBiz Mg 2 Ca & Ringer gD
Na A v OEEER%ZHTT 5 /o o 2 20mM
MgCl, % X0t CaCly #kiz NaCl %54 LC air
puff AT HHERBE L, MKTE» L7
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NaCl @ air puff 23 5508 X0 MgCle iT
B Ul &R L, CaCly JETIRIHIL 72.
ZhoDEER==y MEEREIRE LRERT
HFEBETD 5 7.

430, okflg(c LB FOREEM. HHE—,
BIEEZ, LA, WBTH (RREEX, 4
) ' -

LR = L0FR, FORMEX bR
LHEF VRS, FEAOLOMVWERLELT,
Rl X 2 HORMEMEZHIZL, ROKRE
Ziz. 1) I, B F=—RICXBHMTE
RITEME D, 7o, BTG OMICE 72k
WORS 2 EET 5B Z S, NaCl #iil
Ringer IZ X BKSEIXGRTH » 7. WT4E
¥ Ringer UM T V-LIZIR Y, JKIEEIX
—AECRIEORE~TEELL, 2) ZhbD
BACY, HEAOEMZHIHELTIL&L{EPNhER
Poten 8) FIBREMKIIEST, ThbDE
RiIkEmote, 4) AMWRER X BEAE, EHEL
LERLhIERMEIC L - Th, EIERABREM
BhShiz., b) HEEAZRKRFOLET, Zh
SOBMIRA Uz, £k, BRI X2BME
FREIT, RRiBEOE X D EIRE THE L. 6)
OB, BREOANTHEE, BEOE
SRITX D, XL, Fh, k&L Kok, M
HECIIARE T 2 TR R o7, T) D hofk
BIp, Zhobiligic X 5 FRMOEME(L
VE, WA ORABRBEMNELTRT IO LEELD.

431, AINKBERBICHITIKFEIAVOF
B ARG, BRESE (AWK, D)

B VELERAMRE, K, B BRTSET

BT EBHBRT S, Ecl L ROEARTN
BOHBER 2 o0 & bbi o T 5. S
B AERABE T, B L MKl

Pz DWW TN, NaCl iz s\ T3 BT

REEE 2 ShT, HCLD X5 iR OIS NI
Thok. LLBTAT=vAVT FRERY F
7 )% Ca [EERFEPENCHIHT 5 2 2 48%bh
=TV %25, NaCl+HCl FIiARic kv T,
NaCl %<7 2 £ — L LA, LRE2WE
X BEEHHIIEID S B, B TRAEBIRTIIHE
b ol Tk, KBEAFVBREFLTD

wihay v ETRIEER LD > 5 T2, K
72, 2{HRBA A4 v DA, Ca b &1k, AEAAF
VIZX BEERL LN » e B8, StCly TR
NaCl & [ffpoaER%H L. MgCl Tk
F4 F v EHAIETHRERERENDIDT
B ot —HBRIBOEE, Y8, VY278 TrY
Fvig, EBOMIKERIIAZ LAY, WThbiE
FKDHRDIEE L FABREDRETH 7. BLo
RIS, H=AELEREBTRV T, KR
A F v OEE R DT\ vy AL
L, NaCl tfRIN5IEEZZAHEL, KEA4V
DEBELZZIILTV “HF LY T AR L2332
DREMAICIF LTV S EHEBI SN S,

432, EMEMICET L-EYIC X BRIGED
BRI, Bt (BAK, B ST
B = VKRB BT 5 Y F T ABIMETN S
HiT, B4 ORME2 LR, FWEMRS
BT DR, WRHMOBEIL X > TR S
BAMREINZOTHRE TS, 1) 7eFL=
yv, =¥ vOERLENERZE » T NaCl,
KCl, CaCl, OSE Il S hieddd =~ %, ER
T B EREE LR T ol 7T —VD,
FERIT X » T NaCl, KCISZ 13K Uiz 23D

B U7z, 2) MgCle (15mM, 30 mM) 25

% Ringer EWRT 5 LT NTOREE R LG
FEORSEVEINEI X fu 7z, CoCly (L5mM) TH
MgCl, i L ITEFBROERRZ b iz 25, 3
mM CoCly DEEFIC & » THLD RIS A DTS
CHIH S hiziz d b ST KC [EED R D
DI RR TR ot 8) ATV ALFY
ZIEHD 24542 Ringer IR+ 5 LSS
A LT3, MOISER T TRl S h. —
F, BT AL F v iEE TR Ringer T
NaCl & KCl izxhd 22088k L 72 43, ftho
SER TR ER. IR AL

vEw S RTY AL FVTEK L Ringer 8T,

13 CaCly & i A 7 viKiCx T 5SS H35% < HIH &
NS, HhoBEIIEDE DEBL LN,
iz.

- 433, FEREIRICXTT B h TBRAED RS,
SARNET, FERERE (RREER, W, 45

Gustatory nerve responses of the frog to-

O



vk

bitter solutions. SUGIMOTO, K. and SATO, T.
(Dept. of Physiol., Sch. of Dent., Tokyo Med. and
Dent. Univ., Tokyo)

The effects of various adapting solutions on
taste nerve and cell responses to bitter solu-
tions were studied using bullfrogs. 1) The
magnitude of maximum neural response to one
bitter solution decreased, increased or unchan-
ged after adaption to another bitter. For
instance, cross adaptation between Q-HCl and
Q-H,SO, resulted in elimination of the neural
response to the test stimulus, while cross
adaptation between picric acid and caffeine did
not change the response., Adapting to Q-HCl
or Q-H;S0, scarcely affected the neural response
to picric acid. There existed a highly signifi-
cant correlation between taste cell responses to
Q-HCI and Q-H,SO,, whereas no correlation
‘was found between Q-HCl and picric acid. 2)
After 10sec adaptation to 0.3M NaCl, 0.1 M
NH,C], 0.1M CaCl;, 0.1M MgCl; and 0.5M
sucrose, the amplitudes of initial phasic neural
.responses to 1 mM Q-HCI decreased to 56, 45,
33, 30 and 72%), respectively, of the controls
after water. However, neural responses to 1
mM Q-HCl after acetic acid of various con-
centrations and Ringer were almost the same
in magnitude as the controls, From the present
experiment, the change of neural response after
adaptation may be accounted for by similarity
of taste receptor sites, chemical modification of

the sites or inactivation of nerve fibers.

434, REICHES 5 v MRBEESMOTL. 11
HF, # EH* WREE* (BRLTFKR £
W HORRWA, W, PRdzHr)

ERFEC S REEFHOLRLE M 5 2
, BREMERINICER S hic o 3, 4, 6,
1ZB&DZ v bicowT, 1~104M NaCl, LiCl,
KCl, NH,C1 3 x10-2~ 3 x 10-5M HCl, i & *
=—%, 0.3~1072M ¥ 2 BEORIBWICKT 5k
RS OB S EZBE L. 2 bhicisRik
WOEDTH » 72. 1) 0.3M NaCl iz 5% 1
fili- Ct ¥E o K& oMExHE:, 1284z, LiCl>
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NaCl=NHCI>KCITH b, 34Tk NHCI>
NaCI=ZLiCI=KCl T& - 7=. 2) BIBER3~
TOWEIZDWT I ELEDF v b DEBI2ESD
LDOX Dotz L, ¥ ETIIMAEORM
KRB LN o7, 3) JREERISHIFE T Az
BISEETRTOWEIT 20 TIRISIEE D i
HBILCER L. 2L, 347y Mok
% NaCl & LiCl oSk oM, 128458
ZHRTH B2 THo7e. Thictkl, KC,
NH,C], HCI, g+ = — = Tix 3B L1284
HORGHMOBEMIIZECE Lo, 4) @
DS RO, WiBick » TR &
D, 1) #a &R T 554 (B O NaCl,
LiCl), ii) [ U <E&TF 5454 (NHCI, HCL, &5
¥ =—x) BLO, i) 205 5 Rk wiEd
(KCL, v = §E) @ 3MHRD Hhiz,

435. Prostaglandin ok ¥hRICESd 2 B
5. SRHEK, FHY#E— (BESA KB DK
FEi) -

Gustatory effects of prostaglandin com-
pounds in rat. KASAHARA, Y. and SHIMO-
TAHIRA, K. (Dept. of Oral Biol., Med. Sch.,
Kagoshima Univ., Kagoshima, Japan)

The effects of prostaglandin compounds on
the chorda tympani response were examined in
rats during stimulation of the taste receptors
with 0.2M NaCl, 0.1M tartaric acid, 1M
sucrose and 0.05M quinine. The prostaglandins
of E; (PGE,), E, (PGE;) and Fy (PGF;) were
tested. They were administered intravenously
(100 #g/kg b.wt.) or locally on the tongue
surface (100 g /ml). Intravenous administration
of PGE, and PGF, increased the gustatory
responses about 20% in comparison with the
control responses. It took about 15min to get
the maximum efficacy of PGE; and PGF, On
the other hand, PGE; had not any effect on the
chorda tympani responses. Intravenously applied
cyclic AMP (15 #£g/ml) had almost the same
mode of actions as those of PGE; and PGE,.
When PGE;, PGE, and PGF, were - applied
locally on the tongue surface, it wads not

observed any significant changes on the chorda
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tympani responses. The authers consider that
the cyclic AMP possibly play an important role

for reception process in the taste receptor cell

3. ™\

436, ¥ H=—OFFLPRBHOER. KN
BT (oA, B, £

TAY BV Y F=EROEETDOIS, DD
DV & oI EWATIZBRILE 2 B - T
5. ThOORERIILEZTRCBERE DO LE
z2 b5, Bk ORELIX aesthetasc hairs
L AR T WV B 5 2R T, iR D A
FLY TN~ EBAD, Fe, #FFVFIVT
BT DS E D - TS, KELMOEKRLE
BEIRABIC IR O T A LHEZINRDFFIY
Y v B E 0. (LEEREE»DDHEK
BIEEIX 10~15 Hz {1 TH 2 BEHRAE V. K
DL E RS BOROMEA VLA ) ¥
v, FARIVEEF LYY A, =—T/, Bk
ET—IHIC R L4 B THRERE LV LVET
B&T 5. 7V v Tcidl2smM X b ERE T
PR ONEE, BEDEKA VAL AEE LRTF
FLEBRERT. SHEROEBREEDL Y
VIS T B A3, BIEX 0.1 M L0 E
v, COfEIEE—flifA O aesthetasc hairs DIGE
LIEFE O E L., =—7/1, TMO LT
aesthetasc hairs, B, KBOIECHESKE
IR BEMBE NS,

431, IRBEAOREMERS. JTTARRE, H
R, dAEFE (RREX, H—4£H)

F 2 CIIRELS OB ARFHEFIZIR 7 Bl T &
5. MEERD 5 AR EC B S I AR RS
PR 2 R E 2 b2, BHIRH
Wi X 55BFEST G, sigm. ant, & G. proreus
CTHRAEES R L, ERERNEIE? S BEE
REAERSR X B i ERERAlIR O BE (REE) &
BELLERB L, MR X 2IREEER
OERIIH) bmsec THEDOITHL, BNHAKE
RDF R 10~20 msec TH BT &, I HITEN
I OREE R TIRE B A BEE DRV
e EMBLERAKENTIRETIE E S h
3. MERREEGC X S AELREO B RE L & IRER

and the prostaglandins may stimulate this
cyclic AMP system.

o (436—439)

DENEZLRTHE, BEICEHE D EERV
28, 2 FHIBC i U Ttk 05 o3I HRIE & 6
FTHE, TRV bLER B X 5T
3RS EEAIIABURED L h X DEIIAERT S
&, FRRFURERT X 5 REREIEM L O
FERKRAR SRS T LA TE D, IREE
BTIEED X 5 TR MERD b o7 Lk
Ehs b, fangsmiaobls I EEIREEIIENEL
TH T, HBREREOE 2RBERTY > 7
AR LBTERE LTy 5 3 0 LIS
5. IEEE = = — » VIEERIBIC D REROESH
Wiz A RRTHS, SRR X OREMRR
BWIZHIS T (B0, Ch s 3SHEMTHEEITFBER
R bhic.

438, Y FMERIC ST D RREIS. R
He, R OEME, BN BEX, B, T4
WIRIZ 3T 5 R O & B HETT 220,
Ik X D PIRFIOBESHEHZ TR, WEROER
R BB R A U A ERA AR U, ik
ERTIRER L. BER X D OBRHETTH SR
B, R AR IMATE, SR & ORB ORI
kD, BMEEMSEEIN, £k, ZhBHOH
REDHEARHINAE X D RS, 3 X ORIAHE, HURT
EAMAIEF ORI X - T, BIEOEFEMS X DS
e, BEERESMIER 2§ 5 LIHET 5
25, BtEBEAIEER LV DT, OB
SRR O THERNEIC X 5 DT W EE X
Bhb. WiT, TOBEEREWEROHIIHIET
b LB OFEEM: & OBEE, MINEREF
TG L7z, RELOBMOFIMIC X D, [HiEkE
Ja= o —r VIR TRTHEIRIGEZTR L, BB
SEIR LD i o Fe. FIANEERE 1T S
&, BERORERaE ORI TIE R B B AL & RFHIR
BD—F L7 EPSP, fEIBHIfECIREBRF O RV
IPSP pssgfk e, DlEoZ & XD, WIRDE
FrrmafE A Esk X N B R ER BN, IR
OHEZEHLL Tk b, &KV CHEEMET
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439, MERDA AV HBLOKEE N FHE
JUER, BAREHC: (EEEN - BEX, B, $24
)

AKIGEE B D RS TR S hT &k,
MR TR KIS ESRERT 5 LR M L. %
TTH =/ L DIKIGE DRBRBEHIC OV TR
FPEMZ T, (FH) BEHL X8 o b R i RS A U
& UCHIRMEMERGZHET L, 15%cRR
HHEE LTI T T 5. WEERE RBiE
WRIBI T 2R OIS % 4 5 A MU NER &
FA W TR ER D FiRE AN 2> SARIE S ELER Lz,
(REH) 1) ARSI L & RS X 6 5 S5BEME
PREIEMR DA & v OB Ui, FEIBH]

32. B & R

40, 5o rRERORBEETRICEETZE
MR AR OEENCx TS 3 Catt DR, WER
fE, Fr. -K. Pierau* (LXK, &, #=4H.MPI
Physiol. Klin. Forschung¥*)

Effects of calcium on the response of
dorsal horn neurons to temperature stimu-
lation of rat’s scrotal skin. NEYA, T. and
PIERAU, F. -K* (Dept. of Physiol., Okayama
Univ. Med. Sch., Okayama « MPI f. Physiol. u.
Klin. Forsch., Bad Nauheim, West Germany*)

Massive convergnce of thermal information
from the scrotal skin of rats on single dorsal
horn cells been demonstrated (Hellon and
Mitchel, 1975). This observation does not reveal
whether peripheral warm and cold receptors
converge to the same or to different dorsal horn
neurons. To examine this question intra-
arterial injection of Ca** was used, since Ca**
selectively activate peripheral warm receptors
but depress cold receptors (Hensel and Schifer,
1974). In anesthetized rats the single unit
discharge of dorsal horn cells was recorded,
while the scrotal skin was thermally stimulated
and 5mg/kg of Ca** was injected into lower

abdominal aorta. On 43 thermosensitive neurons
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BT & DB E A I OIS E % 7R L KBl
BeRE Lo+ attch bbbt &,
WONERF & 75 » 7o. Th">Lad*>Mg?t=Ca?t =
Sr**£Ba?*>Na*>Lit>Cst>Rb*SK*. . 2) 7k
GEDR & JEFHBIBE AP ORIRE KT L.
ABRIBMRIBAR O— BRI O 1 VoS 2 E % D
> TUSEDREZE Kb T &, KBAs1mM
NaCI’>>10 mM NaCI>>116 mM NaCl & 7z - 7-.

3) mR bR 2SR M: NaCl KA ClES X872
DIKIEEVE LT h4kiED NaCl, LiCl, RbCl,
CaCly KIFWIZ X » Tl S e s, FEEMEIE
W (6 ZHEHER) TRIBIShE» o7, 4) 1§
HE © phosphate iz B W% > UOZY 1
FVTRERENBET 5L, KEEET ey 77X
.

B (440—445)

the effect of Ca** was tested. The discharge
frequency of 23 warm and 4 cold sensitive
neurons was increased, while 2 warm and 5
cold sensitive neurons were inhibited. Seven
warm and 2 cold sensitive neurons showed both
responses. From the results it may be concluded
that warm as well as cold sensitive afferents
converge to the same ascending neurons in the
spinal cord. The relative number of warm
versus cold input appeares to determine the
response of dorsal horn neurons to scrotal

thermostimulation and Ca** application.

M1, ATVEBCHETFIETROIGE. TR
&, IWE & IO SRRk (BIRK,
R, #—4m)

BT VRECERERIREPT D L, FEROHRR
X 07 DI SEE D spike & 5 5EMRTE 5.
ADRBTH 50 bEZOE T TIIAL, 1BE
Fg, BURHNC X 58008, 1RE i AR )
LAEMREZ BB, T TRERR & BE%
LOBRER S DI TROERETE 7. T
b A <O TR RO TEEIEDOERE & B
L, BEMRIEAZE-7. ETHEROEED
ERZESTHETH > THESES T8 455 X
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2BL, FOESITHCARD ) XA BHERORE
KM% B TTSEE R i Ui sl
WEE2 TOEER Rz # OFR, ZERET5
BBV 7 R4 ofiE 9 ~10 m/sec, EHTL
T 36~40 mmHg ¢ b, s L Cid 35°C
it & v o EIETH 5FR b o 7. B—Ri
LR CERZ TR -7 & 25, ERRTHTS
MEVISE OB & 7] U 40 mmHg §i%Ch o7 7=
RLUMIMER & & & E0MRAEELLDIEED
tonic, phasic, ZDHMHOELERD D DRE LN
7z, [8 CERAL % BRI R 1175 5 L9 40°C T spike
EREBATLIEIDLPD, filRA %D mode DLE
HERTLDOEEDNS. DEOKER, ZBRRIC
X BIEENLLEE LR 2L, fil  ERRRE 7
- T spike FHIZLF X 5D D & Ebh, Sl
EEES LAVwboLEbhs.

442, BB OGS AMBREL. F)IE
B, Fhlp, e, ool (FIREX,
B — 2 )

Depression of cutaneous sensation and
somatosensory evoked potential (SEP) in
man. ISHIKO, N.,, MURAYAMA, N., HANAMORI,
T. and YAMAMOTO, T. (Dept. of Physiol., Med.
Coll. of Miyazaki, Miyazaki)

Change in the early waves (N;, P, N; and

P,) of SEP during modification of somatic

sensation was studied by expressing the
amplitude of sensation on psychophysical scale.
Hypesthesia of a finger produced by electro-
acupuncture to the hand disappeared gradually
within 5 min after termination of acupuncture.
Bipolar recording of SEP elicited by tapping
the finger revealed that the peak-to-peak
amplitude of N;P; and N;P, which had been
depressed at the end of acupuncture increased
to normal value with the time course similar
to the recovery from hypesthesia, while the
amplitude of P;N; and N,P, behaved differently.
Stimulation of the tongue by four qualities of
basic taste substances except sucrose depressed
sensation evoked by tapping the tongue; degree
of depression corresponded to intensity of

stimulus. The amplitude of N;P; elicited by

tapping was also found to decrase with con
centration of NaCl but not with that of sucrose
soluion. While sensation was depressed to a
certain level by xylocaine anesthesia of the
tongue surface, the amplitude of N;P;, NP,
P;N, and N,P; showed half of normal value. Ny
and P; waves appear to depend on the amount
of sensory signals, whereas other waves seem

to represent different coding mechanisms.

443. Electroanalgesia |- 3s (13 fitgilg o
DR, HEEh, JIEEET (REk, njEd
1)

SHZ X 0 BUBTEH 2 £ U X% % 72 0 DRl
fr, S OREE, —oDKEL B TH
5. AW, HHEAREHEAHERI NSRS
THIE LR BB TE B S Sbhd 5 & 5 »»
&, REHRERIB OGS L ILBRA L 0T
%. b MR ERAL, $HEE LARRCH
DEERT I HEMTEBRIE (2 Hs) ZINX ks
B, 30~A55 1 I IXIERIIEE, BRI X B
FEEBIES 2 s o 7. T, $H ORI
B (B8« Forh « TBI « RIR), HEBEOIZEL
B GETE « B F Wi~ B) @rdrbbd, 5
Bl HFECHEmER L. WL, 7y rEHY,
FELDIE L LTl E I RBRH 2B L
TR DR EARBA LB E A 20EME L2d O
L, ISR & UTE QB - e BREICIE N ER]
W 5 x TR EEERG (Tail flick) k22 %
TORMABRE M E & L, REER (e
B, WEIEAERE « RTEPMERE (H2A%) HIBOC X % 305
WRE B, EDREE, ARSI 08]H 7 61
B TSI L X A OB A bR, EERIKT
13100 & b EEB L S Fe. Tail flick &
T, MRl X 030G 4Bl (5 HFERLS
#), Erklgac X 0 106IH 3 61 (5 HEEH 0 6l)
SRR bz, DL ORI 0, A
BWOF BRI E VENTHS LEX DS,

444, HEBE—ROENEES VI RICE
SETRETSUME SR K F OFEE BEK
ik, FREYE (BREKX, W DR

= FVERER B U 7R B bk 2 ORMERE K
MR Sy B A FIAL, W (R4
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K, BAWAER) CBRERNBES 2 SEFHH
— IR DIE RSN % AR B F SR A S
L, 1) 2Rz AT s sk
DETETUHSHR, 2) WMEMHESEA v ric
BLETEERE (ECfE) AHOMEFikg
B Uiz, MPIRED R34 7 HOMB & IgiEic
LT, 2HREBOTBDIREDLDBE, B
WD 2EMpH SR, 59==v b, WS
{1l = » } (18.6%), #MEIE8 == }
(13.6%) KHWTHLIhE. ThLOTEIHED
FEBUCIEA I ) OMANMES D 5. REFREOHE
ETIRHRER, FROLTh TS £ < 4 5
N, FRCESRALIC A L, SRR TS oA oM
HEL, AMOMEAT TR ELOFHMHRIZES
L, R &EFEHOMAR TIRBANE 22 &8 L
< RBEFERIMEHEZ TR LE2=9 } % 5 h
7. B 5TE VR O BT BRI R 5 % TS
b, WA v L2 5HlT 5 L, F0F)
WIRRIME S hu, & 7o BRI b 5 IS5
B M AR 40 msec ORI X B & & H3]
gL 72, :

445, BIRISHBE IRBRICRETIRHTR
DEBIE. SERIEFR, WESHF GREMA, 4

33. 2O OB

446. N TERIHEICE (T BROEME S m.
e.p.p. DI, GUEHE. WRER (4K,
IR, =)

Miniature end-plate potentials and sen-
sory terminal responses in the frog muscle
spindle. ITO, F., ITO, Y. and MATSUURA, M.
(Dept. of Physiol., Nagoya Univ. Sch. of Med.)

m.e.p.p.s and sensory. terminal responses
were simultaneously recorded across a vaseline
gap made transversely on the intrafusal muscle
bundle of muscle spindles which was isolated
from the frog’s sartorius muscle. The sensory
terminal responses occurred concurrently with
the afferent discharges recorded by an axon
gap, but the m, e, p.p.s did not. Treatment of
a hypertonic solution resulted in an increase

of the rate of m.e.p.p.s, as has well been

m . ;
B = VERRORIEICHE) X AR, Fv7
PR DO EFI (FltiFR  3170ms, HARAL :
16~44 pm, {BREEE : 0.0012~3.5417 pm/ms) %
AWML, BEEMBICROMA vz 2B
U, RECEEEE A VoSV A, [RAOERE & iaE)
BALOS LD HER EOBIREREL, ROBR
xzle, 1) RESOREEEV R ST vl
AEEE F (B 1, 24 v L2 DRI L)
Miciy, F=K.V" (K, n:E%) OBHRBAR DL
B, 5% n OHEIX0417~0.887 (0.615+0.023, %
RERE : 24H) Th o7z, 2) BIISHER S BR
R DRTE A OFFFEERMVE, AT L0 XHiMD
PR EF—Td 0, WIIRADEE (R
—iE) ORIKIT X o TR L. 3) H
BORALEEV & BB O D EEREIZS
R=K'"VYOBI%RM: 7 b 3L b, FHn' OEI20.819
~2.030 (1.25340,130, BAEE : 5{@) TH »
7oo 4) H = VEKEEOBIEGHET) X FARIT S
AT EREDA VI ANDERIE, 1)~3) D
T &L B =L ORI 1) 5 2R T ER
5HDTHY, 1) ST 3) 1%, Stevens O
N EBIMOERANIZ LS5 DD TH » 7z,

B (446—458)

known, which was. followed by a decrease of
the rate of sensory terminal responses. The
interval times in a serial train of the m.e.p.
p.s and sensory terminal responses were
measured and fed into a computer, by which
four kinds of interval histograms between the
m.e.p.p.s (M) and the sensory responses (S)
were constructed (M~M, M-S, S-M, S-S). By
presumming the m.e.p.p.s and the sensory
responses to occur independently, four: kinds
of interval histograms were hypothetically
drawn from the individual histograms of the
m.e.p.p.s or the sensory responses alone. Con-
formity in each pair of the experimental and
the hypothetical histograms indicates that the
sensory responses may occur independent of

the m,e.p.p.s.
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441, EHOMSERTFE D20 TIHEHER
DIERERICOWT. FERE, P, HRRE
Bk B, $AE)

Simultaneous stable reset interaction
between two encoding sites of the frog
muscle spindle. ITO, Y, ITO, F. and FUZI-
TSUKA, N. (Dept. of Physiol., Nagoya Univ. Sch.
of Med.)

Impulses were recorded from the terminal
region of afferent fiber from the isolated frog
muscle spindle with two encoding sites. The
site of origine of each impulse was distinguis-
hable with the amplitude and/or the potential
deflection of action potential recorded across a
vaseline gap which separates the encoding
sites. The obtained multivariate impulse train
was statistically .analysed and it was able to
be considered as a multivariate renewal process.
It is concluded that the interaction between
the encoding -sites is of simultaneous stable
reset type. In such a case the intrinsic pro-
bability density function of each encoding site
can be revealed by analysing the observed
multivariate impulse train using probability
theory. By applying the analysis the next
results were obtained : 1) When 'the spiqdle is
stretched both encoding sites are sufely
activated, even if the observed intensity of the
-less active one does not increase. 2) When a
nerve branch including one of the encoding
sites is cut off, the level of intrinsic activity
of the other site rises to some extent as well

as its observed intensity.

448, mIAEFOEXRR. I W GRIEX
W, R

T E T EEHNICHORE S, B, BX
BERRHTHZ LT K - TAREERESIE I T
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A IERERBIET A MR T 2K A& S &7
(T] OIEFIES v & AiERL, BOBODIRD
PREISEI0E & Uiz, #rER (T) 28 € Kk
SEEVD, BV, ERBRACTHLrEOE
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& B SRR EOEFERR LM
HIEOMEBEEL Tw b LRSS,

4. PREFOBENEZEWBLENRENE

. AHDGE, B ok, . B

Crustacean equilibrium receptor-encod-
ing mechanism and related interneurons.
HISADA, M. and TAKAHATA, M. (Zool. Inst.,
Fac. Sci., Hokkaido Univ.)

Equilibrium receptor (statocyst) of the cray-
fish, Procambarus clarki (Girard) has sensory
statolith hairs arranged mainly in the shape of
a crescent. The statolith hairs are found to
respond maximally to the deflection towards
the center of the crescent. Two types of the
hairs of different adaptation properties are
identified both by extracellular and by intra-
cellular recordings. Intracellular studies re-
vealed that the difference in adaptation pro-
perties were inherent to the excitatory chara-
cteristics of the receptor cells and not due to
the difference in mechanical coupling. Four
interneurons in each circumesophageal com-
missure were found to be connected to the
statocysts. Each of the interneurons receives
the input from the statolith hair receptors of a
limited part of the statocyst of one side. Two

ipsilaterally connected and two heterolaterally

O

O

O
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connected ones were identified. Either anteri-
orly or posteriorly weighted convergences. from
the hairs in the crescent to the interneurons
were also suggested. The activities of these
four neurons appears to cover the possible
modes of rotation except the horizontal one
(vaw) and seems to be sufficient to control the
gravity related postural movements of the

animal.

450. BEUIRER OIS L. BB B &
Fob—, MR, Bk (BRX, & 2
B o REE HAH)

7 P AREHERALTROESREE, ROk
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The responses to ionic solutions of laryn-
geal water receptors in the rat. SHINGAI,
T. (Dept. of Physiol., Akita Univ. Sch. of Med.,
Akita)

Administration of water to the laryngeal
mucosa of the rat elicited a swallowing reflex.
After both superior laryngeal nerves (SLN)
were cut, no swallowing occurred. Afferent
fibers which discharged on water application
to the larynx were found in the SLN. The
responses of the water units to water and
electrolyte solutions were studied by recording
neural activities from fine filaments dissected
from the SLN. The water unit was slowly
adapting during water stimulation and its
response was rapidly terminated by application
of 160 mM NaCl solution. NaCl in the stimulat-
ing solution reduced the water response, The
depressing effect of NaCl became stronger as
its concentration increased. Na,SO; and NaF
depressed the water unit activity as did NaCl.
LiCl had a depressing effect stronger than
NaCl. KCl solutions excited the water unit
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more strongly than water. The facilitating
effect of KCl on the water response became
greater as its concentration increased (20~160
mM). RbCl, CsCl, and NH,CI had a facilitating
effect. These results show that the excitation
of the water unit in the rat are mainly depen-
dent on cations. This property is in contrast
with the anion dependence of the water unit
in the rabbit (Shingai, Jap. J. Physiol., 27:27,
1977).
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Chemoreceptor activity and slow poten-
tial in carotid body of the cat. KOYANO, H.
and HAYASHIDA, Y. (Dept. of Physiol., Akita
Univ, Sch. of Med., Akita and Dept. of Physiol.,
Osaka City Univ. Med. Sch., Abeno-ku Osaka*)

Spontaneous electrical activity was recorded
from the carotid body in vitro with micropipettes.
Records were taken from the glomus immersed
in flowing Locke’s solution at 31°C equilibrated
with air. The autocorrelogram of successive
time intervals between the spontaneously
occurring spikes showed that they appeared in
an aperiodic fashion. Spontaneous activity
increased after injection of Ach (50~250 £g)
and also by NaCN (1~50 ¢#g) into the stream
of flowing Locke’s solution. The discharges
ceased when the Locke’s solution was equili-
brated with 100% O.. Some units responded to
antidromic stimulation applied to the sinus
nerve. These observations indicate that the
spontaneous activity was recorded from nervous
element of the chemoreceptor system in the
carotid body. Slow potential like EPSP** was
also recorded in some units. EPSPs ceased when
the Locke’s solution was equilibrated with
100% O, or its temperature was lowered. There
was clear positive correlation between the
spontaneously occurring spikes and EPSPs.
Spontaneous spikes had a notch in their rising

phase and small but clear negative after-
potential which showed the summation of
positive after-potential of the spike and EPSP.
The portion of the nervous element responsible
for EPSP was discussed.
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Reflex salivary secretion induced by
noxious stimulation of the orofacial area.
YAMAMOTO, T. SUGIHARA, K. and KAWA-
MURA, Y. (Dept. of Oral Physiol., Dental Sch.,
Osaka Univ. Osaka)

Submandibular salivary secretion reflexly
induced by varying noxious stimulations
applied to the orofacial area was measured in
urethane-chloralose anesthetized or decere-
brated rabbits. A copious: salivary secretion
was induced by strong chemical (0.5M tartaric
acid), thermal (over 45°C) and/or mechanical
(pinching) stimulations. Comparison of salivary
secretion induced by electrical stimulation of
the infraorbital and the mental nerves with
incoming volleys recorded from the Gasserian
ganglion revealed that the onset of copious
salivation correlated with the activation of low
threshold afferents in those nerves. The obser-
vation that sympathectomy at the neck decrea-
sed the reflex salivation by about 20% suggesed
that sympathetic secretory fibers also played a
role in the copious salivation induced by
noxious stimulations. Electrical stimulation of

the midbrain periaqueductal gray matter and
tractotomy at 1mm posterior to the obex
strongly depressed the salivary secretion in-
duced by the varying adequate noxious stimula-
tions and electrical stimulation of the infraor-
bital and mental nerves. These results showed
that a copious salivary secretion was accom-
panied with noxious stimulations applied to

the orofacial area.
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Afferent impulses induced by the me-
chanical stimulation to the ovipositor in
cricket, Teleogryllus emma and T. Taiwan-
emma. AI, N. and SASA, T. (Dept. of Biol.,
Tokyo Gakugei Univ., Tokyo)

In cricket, Teleogryllus emma and T. Taiwan-
emma, the movement of valvules for oviposi-
tion was induced by insertion of ovipositor to
the ground. This insertion seems to be
important as the initial step for oviposition. It
was attempted to identify the orientation and
connection of muscle bundle and the innerva-
tion of lateral roots derived from the 5th
abdominal ganglion concerning to oviposition
by vital staining methods. Among nine pairs
of lateral roots, the 4th root (N4) innervates
to the inner surface of the 6th tergum (T-6),
N6 to T-10, N7 to the inner surface of the
9th sternum (S-9) and N9 to the inner surface
of the epiproct (EP). From these lateral roots,
affrent impulses were extracellulary recorded
with phasic, tonic or phasicotonic pattern by
mechanical stimulation to ovipositor. Especi-
ally, N7 and N9 seem to_include afferent and
also efferent fibers. Mechanical strain which is
given by mechanical stimulation to ovipositor
appesrs in the several parts of the basal region
of ovivalves. The information which originates
at several parts of basal region of ovipositor
after discrimination of hardness of ground to

oviposit eggs seems to be biological signal as
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the trigger for oviposition in.cricket.
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