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R L CIRpRg, BHAGRC X EIED b B 0
ET 5. BREBEECHE bRENLRETS



588 BRLERT X 5AERZOFH L EF OWMR

HWRICOV T, EREORA) 4R
LIz RBIZEREL Cw v, L2 L ZoREK
D CHERANC X 2R ORRIIKR DO Z & A
HohlicEhi. ThbbRERECHLTE
WO, ©TFhoFRoER T b EEEE
EHLkESES. L LEzoBEREEREE L
THY LS HMOER? LD 2ICE. BE
EREC B OFROBERIC L > CEBEFHEEME
TEBER Lic Ak, BALoBEER» b EER
Bysz i BRBKE ToBMLORE
L (SHREE) MET L, %O E 7S M
DEEFELL RIC ik LiciREBIC b M@ H o B
Briy, BRHAEDICE S, L LA
BEPMBEL LD AEUEZE->TVY 5 5 B
iz, BENEOBFERMT b, BRAUT
OWREIZENTHRBIRbA . ZOFRE,
BB ES IR E - TYT 75 » 7= impedance
OB DEE, IR EOBEMSEC L 58
BEOKEEPLLHLPICEN. BOBEE
Iz X % voltage clamp OEBIZEBVThH, T
LT ARRPZ ORI,

6. RFEOFIRIEAO®. AR T
RRPFBIER L LTEich 52 ek, £
FRIC BT B LRAETH 5. FOERAEE 2R
FHLIeERICEIhE, RFED Leycle 2L
TOBACHI L 7 505 (EHE) O LW o
Hp CHB MR T AERARRL Y, BiEO
fERC X o THE U RIEENRE Zhicki < Kk
X TRITEORBIAEDEVZE, Lo
TZ DL cycle #ERBIC LR - TEE
LCREEMIZSbOTHEZLBMbN
oo THHHREBHEEOHY BEFEER L BEE
T ARMETH Y, HERTROMWES LERT
BD.

7. BEREICHOWT

Ca. EEFECERLT, BRI
RBWTIX, TOEZCHH L CEESKICE B
TERHLN TV AP, oKeERcR LK
ARG ORERE X, BAKCHE /N
BAICKTH 5. BIET nb LB OB
CBRT 50O CEERERT AL 5. ¥

DENE S OEHBICH LRBIROREZ—EI, T
b bLEROEE RV T % O FOEBOREE
—EDESIC L TEREITR - LEREZEOM A
MNECHERKECHEAE LV EEERERKTH -
7o Bk O REER % VB A b RR 0K
ERzbhic. Th MR T 2FEL
DR BEE S B 2 i RE 2 B AR T
HHYH. HMBEEEREIC BT 5 REREICD
TR TR S NI B B e ek
PEEXLRLES OEGENICEET OGS
I Y EEEEII R TH D BRI THRE S e
WAL EBH LIS ORS 2T OB &
EBROES L R LEEA X YV REERER/NT
Hole. TNHDZ L LPBEEEIIRKEVHE
E2E5ed0—FkTh 5MzBITRB T 5%
AR EEEE BV TES Z L Ra b,

b. EEICBT HEE NEE ZoME
{ Lillie o mitiEsl, FhliomE8H & &
WTHRE SN BSRRIRENCIE D R RICR T B
HEMMOEESE S, 2 L, SiPEESEZZ
LRCEBSEREEY S, LThiE SES, itko
THE, MRENMREShDZLiERb. Th
I BER T B BRI o T o A 75 & FREIE
FHOKPNSBBET 528 Th o TIHEZT R
Bz OVWT—RICEZL DN T 3T L FRIR
Sl kR o,

c. fREEND. BEEE LT 5 ER
1% Lillie o>f87, FAZ OHALZ Off ORI %
WTITR D 2N TE B, REMNBER I T
EEER O BRCTER BT S
BFIIE L Td > TEHER O/EA SR OKR
BEMCH LT RS X5 Ie T S EE s
Bishs +Thabb, 1) d5HMLORER»E
CEELZVIDZOROENMNICEE S i
V. Bo—EBHERERREBICEL 2, B
D—IzLHE S CTHEE B ZORVLX )
¥ B h E TR R MR B IE BN ERR o
FBEREKICT 5. 2) HMO—BEEBERS
MIAR G IREBIC LT DOEROIEEEHRIRIN
¥RICT 5. ZhiczRiEBEREREIREIC
T5. Bo—RicBErEEoT 5, Ho—
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HoREREzEBICKEVLDICTHEDOHER
5 5. UEMh okt b 2 2 328
Fhick - TR EFR LRom{ExTH
3T EREBRBMICRE .

d. BEEMB I OCBEERMED. BEROH
B2 >0 EBEIICEE L—7F 2 bl ok
~REPMRESN S X ) LHEE EEEAIC—
DOEM L E XM EEERE L URTFOIh
I VEEN e FTIC KB RV ERB O b0 2 E L.
TDEHE LTz b BELERMOEAMT
A2 B B synapse EBAL & Z Ik < IEBE
AL EBEOFBO L OMNFTEHEE 5. Synapse
‘NI, end plate potential £} synapse (2317
DRWHCE > TRIBPBIMTHHEELDN
T 2 MBI OIRHL A 7 OERALIT BV TH
DEHL X D BuT Kz id 2 0T % pulse 23
BETIEOBMNOBBIXIZOL Y BB D
DEIe D, FEMERIC T 200 oo
¥ end plate potential N T B L VvH Z L &
WA ZIAND L OABRERLET S
METHA5. ZOWMORELSZICELTO
FEFMBERL 2 ERC BT 32 LRBTH B 2
LR ERT.

8. BREED. MERITHREPI>0E
WErBEEMEFIZESE LT, ReBBE
PBRE L LT kS OB & BTt 345
ARBRBBERENEDN S Z L idAKogE
LEFETH B ZOBEBLhAZBFTEBROS
TIC X - TR Y RS cR ) 2RBOE
KBRS LIORESRDb N 5. iR HEENIC
BUTEVWEBOED 2 yFHIC 2 o0EBHREE
WOEETHEEHERERT CEE®EEN
B DIREMENL O spike 13Nz b, BHE
[EETcxzoWrHbhs. SHRERD
BEREEEEE LT ERERE IO T
AEE D, 2 OMBAGICE L CXBEE (R
BB 25, BRI L CRBERE (K
PRBVZEE »5HENPBEDNIZ LY
HROBE L& FKTH B. :

9. JEEAL FBEMR X OBEKERLIDD.
HBPICEREB LI REEBH L OO

BALZ WIS BR(LEOE, ThbbRE
HECEbLRL TRV E & 13 $BAENHK1
volt DEMENRENS. Lo LERLEBROK
R YV SR ORE M EL Lo TELIUIEKR
I IEABAEIE LAY zero K72 5. Lz
Mo THEENMIZzero L R+ Z 2B TED. &
OIREE % AT RIEIEANE K U CHRER RIS
AT Lvolt BRI T B LTk 3.
R O gk ion O P ~DOFEHEHEIEL
TV 5b ) CRICEBIC X D IEEF o jon i
LU ThHEBEMEIN S . MIERE R IEZAT
b TR, ZOEOFBEMEMEDME
AtEb3zridhkhviRfishs. LrLE
BEALC B TEIDREED & BERE~OBAT
IS L k2o inductance, L7zhio TV @
LFEEELREICED S, Zhic o TEE %
BE T TR R & F active patch
b N DML ORE S EEREDNL T
B, BBEFIEFICKE W HBEBRIETFLE
LTV BEALO NI/ E L, WEMNRET S
BAIEEN D OEE O WIS U e FHRE
OB OFERMEL LTHbN 3D THEXD 535
GBSO  ORBREOED L DM
Fohs. BEEREMERT o &k
HEDIEE /N THEREIOE B OB g T
HBEPLINRREAT2OOEKNEETHL
B2 IBRARNRDLDNS. IR EBEER
NELREETHS. ZOBRKAEERIHL»IZY
H22f41c condenser ¥R T A b D TIDER
% inductance %o coil & HEEE L CERIED)
FRITIENTES. IREERKCZOR
E#E AL TiB¥ © condenser & [FIEEICFIE &
HBHZLLTESL. ZNLHELTabNE
KIRE O B ED PR S W BRAREOER
#25uF Jem & 7. - 7z. & condenser NEEIZ X
D AR ED 5 BREKEEY 2hi FM.
WheHab e E, HELomoREOL
EREDMMICED 2020 TOERBED
BESI. BOBIFROES XX OBFO
HOmEE»S (D dielecjtric constant % ¥a{u]
WEERCBENELELT) BIESI0A
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PTLHEShESTELELIZNEThD L
Rfta .

10. JKEBERDOBAIDD. EHE OKBEHTE
OHMFLERE L T/ E LT NaCl &0 BMRAR
RIZHET S EREHERICE> TED 2, &
ORI ERZ B & BEFICHE T S EhT
OETHIEBAIES. T LIEi» bE
CHEREN TV AHRTHHPBEWREES v A
B Y RIS oA R B h kR P i ERSR
EoLBOIBEEESENIEE LAV E
LRRICEICE L 5. Kt Na %2 E8F
SENEBERCH - TR, @BF OKERT
DT REIBAIC IR 5 O AL FRE O ESE
ThodLEnTw 5%, Na 2ETe/kEO

5.  BisrMEdE: voltage clamp #HEL 72B%, #
P OmIVHTER O F . A @ BE (1000cps),
B: BEORE, EHCENCAT clamp BEX
zero B 1, 2, 3BITLTRVWTRLTIhEN
0.42V, 0.44V, 0.47V & Xt 0.56V o/ b DAEH:
fi: C: Briofk@, ELE~OENBE» bt
HaHm (NEEk). &% EE1nn, £ 3mmd
St B PEOREIRALREE.

L BBACR 52 DR ADHE, HELCEDLS
DEAHEREVILRELELbNS. LIALE
EAT b EROMED TI: Na 28FT 5%
KA H 5 L ERKEIECHEL T
WBZ LR b, KT OIREE I AMEEEE
o TETHRMEY, MESATHMCH
bh3OPEEEZHALMTRY. BECETT
3 ORKBRE DR CED MBS L
LTHBHILEIHITH .

11, BB OMED X CAERDD. gokk
DOEE RO WEEEOMRIIE OB TH
5 Z LEHEPTH BBRSTIRE oMz > Tik
RECH 3. BOFENZOEEBLNIEE
CERREL L TEREMEE Z ORIIBIRS
NTHEET 3. ShiKNChBE, HRES
BrB LR CREORCERERE L
WP o 2BERE U CBE T IEES RS
ha. BiRe LCRET3HACHERP e H-
ion ATETELARVEBAICIEEL Zb S hv.
FRERICRABOKE LY ThIEEXRZD S
N3z eRmbni. ThbHOEE B
OERLY BTSN THERT I LFED O
7z. ThbbBEROMBIER & 13 EE i H-ion
REMSEB L THYVEEBELHELEESO
1k H-ion 0BTEATHS. L -T H-
ion O VIR T ETR AR T 2RI
BAMRE L £ HHon BT Vi VIEHKF©
WEROERSERIC R Y EE L RETER L IER
FHb LE HEETRE Th 2HERRIX
Hbohi\v., BRESHEAH SIS 25
FRAR R R CIFE T D BRFR £ e 3 BiRic B
WIBRERESEL N BB OREICE
B35k o @ ERE R L sk 5.

12. Voltage clamp » current clamp 234 5%
PR, $kLTHERSR, SRLTHEMER B X U'HH
B L RGBS AL 3 L T{Tis o 7o voltage-
clamp iz & % 2BEEE 1 Hodgkin®1D) 2o
f7s giant axon 1TV TT72 - e RBREE &
BT BELD BN, EERATRE >R
YEbhic, BAEEEE clamp OH/ICS
W clamp DBEEEELXEIC VD W 5
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capacitive surge b i 5. Hodgkin # il
1% capacitive surge '{z >\ T capacity L&
—EEER L O RED» D ZNEERI LB
BREEEXNVERYZb0LL, TRTOER
CEBCTEDE S BBV FE 2T > T 5N
TNXHRT B LAMERHETLEI THS
5 LEX b B PREBREIC OV TRRENLR
FEIFERDBI PN, Thb b
clamp BEfRRE L —EHH© clamp 0% clamp
BEL zero LRI L EBREARBIEI—ETR
L Lo TZ D capacitive surge % 4
LTk voltage clamp iz kX 2BEEAEBRER
BRIzbhd 2 L psmbhic. Capacitive surge
RGN clamp OFEMIX TR THHAE
BT - TED% clamp BESH 2ELLE
OHBAIAREBERSEbN . AREER?
Bbh 5 L CEEMEICBH»EE LEE Lo
BIELCOVCTRBENNTD 3 L AR SERRE
B ceEVHE, KebhidzofEiz/he
(25), #iMLBEOBMRIHBEEES © HE
DERFMIC >V TH BN 35S L I 0BG
CHELOBBRIRD bhie. ERREERO
EE—EDEE (EHEM OBk s
JOEFOBLE RS 2RI ER L. M
AEEERIHbRL T 5l clamp EE%
zero [C X Z D&M PR & B A & £ Df%
I X R D B4R & Zhid capacitive
surge CiX7 < clamp HizBbh 7z NH & Bl
DRFETH B L AT REDLDTH BT L P
bz Ehic. BEBHEERED clamp % U7cH;
A, clamp 13 X Otclamp EE % zero TR L
TR OBHFE» SBEE’ b SEEL EOET
& i clamp Hiz —REE B ER L RENT 0
EHUINC 5. ZOBEREOHAR IR Z
BOPNAEDBESLFEBRT 202 INIETT
BRE TE BB O—RFHEBAPEHDbI S
Rz 8T clamp % zero KWRHITERIZ—
BRIV BFBUOARMEERSEONS. Z0%
A OB OFRIITEBEFR OFKE & Pl ikiE %
5. ZhdoEEZBBEBGIRIC L > TH
EVRZSEFENT ce e boch s

HTLEWES ¥ 2EERERTH 5. WHEE
LR, HRLEERE T > v UfThabhvk
voltage clamp FERDFERE & AEEE & 855RIC B 17
DR EKREFEHETLENENLDRICE VT
BEAD Y, HANREL 0 EAPERICHD
NTWBZENED b, Voltage clamp #:
KRB TREROFZEDL & R oEH Ok
RO BT TH B current clamp I
THRBECREN RO Z L2 BET 50T
MHDOFEPLLELCRERBPEIPNEZDITT
» 5. BEERIC OV CfT - Jz current clamp
DEEFERIISL Bfomd T¢h - T voltage
clamp OREEPSHWES N LD L EL R
(EAERWIPLE:-F ¥ (B $/ N e ‘
13. Voltage clamp ¥ o #& 5489, Voltage-
clamp Vb ZEEMEEE L RS LCEE
ALY 248 L TR—EDOHEEZRE
LZ0aEE PR —EBRILRFEN S T
EBRMELETHBUD, LLESE LR TR
X2 >OBEBE OB B —EBITRINTE T
> T, TOEENOEIIS BRI 5Bz
> THEHHBEP—BRBEEN I TE Ry
WRLAED LELRLAERAES—EIE
e A mE B BNERERS T2 bNS
DED ORI BT 51T - TR >
WTZhbDEHERS Lz, Voltage clamp
BoRE E L TREBEENIEMEZ ofin4k
FHESR OB C B L CTRES N EEZIRY
WO BAEOEBREMHEIEE T X L ERGEVR
Bicd 52 TE5. 20X5hE&MCd5
b 22b o THABEED clamp FIzHNE
SERHPFE DN BHEOEE OEMEEC X 58
ECLBEYOBERIBICELTRbL S L FE
iz active patch PNEHbLIEZE IR B Itk 5.
Active patch AHbh 38 & TiEZ OEH D
B oRZOEN RSB Z X TIcH
LR ENTR Y EBENE I > Eai
BehoBMR—BEE 5 NEE EC S
BOLELRESTVBI LT TIRAbNT
EBRMEETH 5. Clamp Pl O REBALA T
D X5 B EFRTIC b2 b &3 clamp BE
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X clamp BT —EIELN TV HZLRE
FERBOFESE» CHECH B. T72b b active
patch OfFEFEST 5EA1Cix clamp [2SE L T
VABOERRICE TR & » TEMBE
BBHZE, FRICLPDLTEENEEIT—
BRI T B 2 EARENETENEE L
TG ARmMOBIIZED 508 2 >OBEMM O

LU

AAAA i
LA ANl
e
(e}

I

™ 6. HUERIMOSMEE . ZXEETO 5w
BT 50 FFlIkiE), AREEED E iR
w5 bo, Cm FEAEHRERZTRL, BROH
151 condenser & LT X firing level Li#%
VEERE IR D B O condenser L% S .

Th

AAA,

VWA
P

7. EREREHEME BT 5 MRER (6
EHLFER), EREGENOPOBEREZ R
+ M ok, Th. 13 thyristor (SCR.). T
‘EEoREE TR LTESNIBAELE (G
CEYEANL), AR, 1000cps. - - ,

BT BABE T B ERBIICIR - T AL
DEEGEIED > CT—EEECHEEELS D
D LD Hiviz. Voltage clamp & EICHE
REEEE LTHCX 9 T hE Eonx Z
LRI bRV X ) BEETERPMT b
FREE B S B RALC BV TR
B ZLEFICOVTEBELSARARETH S
HrEzbhd, Lo THEZTHRESH
Ty % voltage clamp iz & 2 EBRER I
clamp (C Y LicEEr —EBTICR BER &
22 s, BEMEIC OV T HAE Y EENE
B ER L e b Ex T EefThbhvic AR
BT AEREROERIZOFHELFRFCH
BNOERS B THA D LiEmEh.

14, EEREREIZOP . ARARE) (3R,
R DS MEIRS & BRI D 2 HHE L LT
bridge o 1B CHEBRELZRAL Z O & K
e BEREEZSYEAbE b LTINS
DIEXE 2 5 Z L0k - THEBEERICH LA
{ balance 3% X 9T UHIRIK D%l B ¥ %
B BHEERE LN ZOFEEACTED
7o B RN o S BT v U 1 B 7o BRI 23R
TTh2EEARE6 0EROmML Tb Y EHR
DL CIEE BRI OB 6 o AR oM
{ehdzembhi. BETIERK6EX
VERILIREE, X 6 AR IEERRAR O S mEIE &
Rz enTtE s, Licho THIDRE? S
BRI~ OBITEIXZ oM OBITHICE
THFEZEOHEoboRESNS. Lok
5 s EH & Epic LT - FEREOBRWHR
Fr AT BRI 7 iwRTmd e, E
B CREBEROMEHRbTRT L
LT thyristor 23 bz,  Z OREIEICHIEK
» pulse % X ITENPRULEOMKRE OBRE
CIELKWEET b b ISEIBMIEbLD
B, ThEBUNEREZ AV CRRNFEBEORE
LR THETHIER T O TRIERER
5H< giant axon, HEMEHRMESICISVTL
LN AHIEBEM L RO O b0z b, I
BERORTIC Y > TEBBEBMOBEVERT
BRW,  RISHE MG & A LT RTORICE
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USRS I B\ TS NcBRNET 2
BT

C. £fflcwlT2HRBLEDLLE

1. EBEARTEE. BHEMCBT
VWb 3 firing level % CBSBIETTHIE
spike 2338+ %25 firing level % ToORAHE
HRRBIER I X 218105 5 v idsakipgic T
b BERTEDOKD spike z ORI HEIY
WETT 2R EL BN, —RCERIL
FiTd 5 5. Hodgkin &% voltage clamp iz
I 2FEBIcESE Nat 8L KY it 5%
BWEDOHEKR T b B gy gx O Z ViTxtT 5
REZ X5 b0 L3 LT % 3MRIc B
RREAOEOBMICEE L 7 BT gya gr A
Hodgkin & D= 31< T % & LT b BSHE
?* firing level 2/ Lcbiiz BT E AL
7 c full size o spike IZFB+ 2 Dh Z DA
AT 2HBART S Ty, BIcREMEE M
BIFT B0 CRHHEIAE S &2 v, & spike
DIE . b resting level iz TR+ 23812
THAE firing level & spike It 3@+ 2% D
LHOWFEL L WL active patch ¥ JFFTE
HOERIC L > TEBMICBZ 5 Z L 2RLT
W50 ion B CIE v 8k DR T OWE L E L
5721 < spike ~DORBICHT B L FRRICKET
COWTHROBWEIIRT 22T ThsD. 2D
A FThopt b spike 0 HEHRGETBRIC OV
THROFASH T3 b0k, BiREID
TERV. ZTHIZK LU THA®D active patch &
JRFTER OB %12 X 5 spike ~o HEIHEITIR
BRoOBHTRESA CE Y CRERPNEEICHE
SbDTH B, L LEKIK B v T active
patch DTSR ZF—RIZTED b BRRICHFZE
P TR PERFEHAREOMETH 5
5. WEHZITRIT B voltage clamp iz k 53
BofER™ 12 HodgkinUOUD&E 0 7, L FHY Bz
BIRS DY SHBAREBENCBY 2R L —
BT5HFAHEH->TWBZ RERT &L
THAHH.

2. BIROFRKIER & BEEEOMMKS. B

T DR R iz > T il vk Nernst 0 43R,
ER—E0REBECETIERENEZZ L)
RECESESWELE L FRE T IRELRT
ook dicErbhzrooiiBixEx b
B ol B3 Tid 7240 < ion FL TR EEH
BOME+ b bBIcBEL S iE Nav B
X K jz%f3 % conductance gy., gx 23K
L ion B = U # OREIC & Y BEIEMR
HHET DL ENTW BT &y, BEHE
JRiC B\ TR oRE ICEbek (E3ioe
B) OEMNTE, KB LVETEShE
KL, ZOREEERAROBRESREDLLT
WEDITTH B, BALIEAKTEIC X > TEITE
o LidRAERoKFEFEERCHALTY
v H-on &% VEETCIIEROME
FAZE L A YA AL BRI L EP LA LR
THB. Lo TEROERZERY» H-
ion #RIcEPSEBIEREETRUADLD
T, AT BT 5 BB Na offk
Weh s eRE HEOHmEHLCY) THhIT
OB AKFETRILEINEIPKTEE P2
B D L&z TREEEOHEKB I UCHAER
Wiz Y Na*t B3I K o BRERZFAS 2 TH
595, £ K' OfEACHEAFHIBREBO b 02
LHEFEREBOLO LAY, FEESERT S
BBl - THbN 5 4 DL FK LA
EhaThsdrH. FEEORCHEETD B LH
FTHILEATERECTHSD.

3. EoFEEENELE L OB, BE
B L TR OFERMNSE D 5 & L iZBEmoER
THHINPEFNITE > TR BEFILE-S Tid—
LRI RERTY 72 . Voltage clamp
DEBICES v TiEk Na*, K* 2 oftho ion
W3th3 %L (channel) 2 #E+ 252EF D45 5
MINIC L TOEZOLOREFELLEETE
OHBEOEEEZEL T BT Th 5. HEE
OB THLFBEEOBLA A LN B R
DEATITEZ D L O OFBEEOBIIIRIT
Sl LTHRE ¢ < active patch, F /b
HEOHERPEE RN HE DN T O TiER
ERREVDTZOER & EBRIETFET B



594 BLLERIC X HAEBRAROBER LEF OWE

PEOTEFE D HAT 1 & Y 4 ORE OBk
(CEH) 2SrEn 5 Z L RBERom Tohix
EHRCOLHALPREETH 5. EEICBT S
B OB REOELMTN TH 221345 H
MERELZEVEETH A LTHIEPFEL
T EEFHEMESEDL Y L s Hodgkin ORE
DI BREEPAEICIE 2 IS BB EHEE
T3z LiRES v e Ecclesll2 @~ Tw
5. EEMICOVTOEERRIC SV TIEER
HOERHEE L TEOEBROBRESHLN S
72T L7 h - T Bernstein 0z LixRiaD
I BALBRET A LD L EL ZONRRYT
HYVvhHYBEOME L L TEORECER=
BOERBD VEFEOBMNARADNEEVH D
LIERER LI THB. LA LALEICRWT
LoEBORRBAONLLDLEETHOT
COERMBRMEETSEETHSD.

4, WEBGEORENC 2\ T, BEDE
i L el oW TERH, LEHRD VR
B oW TRIESER 2 RE ) LB x 2BRH
BEI OV TELFERR I L 2LFRE L 5
OBESHATRE—ETHH 5. BEELOVTLE
Bk L AHH L LTIX synapse I8\ THER
VB HWEN D Z L3 XU synapse {28V T
fTie i 5 inhibition DTEPEKH IV XY
AV 52 BERETHAH. LILE
Ky synapse HEFET B Z L BM LN E - BE
BEIC BV CXESHEE, BETHI I LR
Rerch B, Fhic bbb b inhibition @
B & Hb A, —HREEED synapse O
BAL 2 bh, ENEEEZE2RTLERD
BVCEBERVX B3, L) Lsynapse
BB EEWE) OSWLENPTH Y Zh
IZ & - T synapse B OB LI D DT
B, ThbEAMICEZ BRIV TERSR
WERE, MEOREINE L Tk BEXEEA
%, LrLESHERZ XV HEITRDES
Te DI IR T % 7o iU R 04
ERTFibhs b0 LiET 5.

5. Voltage clamp iz X 2EEBEOFERICD
U8, BRI DT ? voltage clamp

BEOEBRIIHEI OB ofofaicB T T
giant axon Z O DL E AT FHC A 555
Al U CGERIF&RGCh D 3T T
WARIEZFTH B, DX hEHE TR TE
BUEET b Tl 7z < giant axon 45
T bNIHEELAKETHZ L0 LD 5 AM
B OFEHUCHE LT clamp BE R X CHific
ﬁmbvﬁé%Wﬁ%%&ﬁuwﬁ%ﬁﬁah
FNAESBERIBRT 2B G LI —ENEE
Db OBREHRL, BEROPET clamp BEZE
zero IR LI A I 3 BAEEER T 25 0K

PHBER L. MoMEBE Dvoltage clamp
L;OTE% BN A clamp BIE L ¥ &

EIESRIT B 7 clamp BED H HELLT
fdwm BIL L BB OZEICHY T 2B
MY L THAEERSBEL, EHEMI LD
clamp EE i clamp BE» & F DEF TR LT
FETFCRT 3BRIBELN S L BT onZ
WY, Lieho TEROBREBIZZhic
SBEEOKBLER LILLD L5 L O
wwin Y, BEMEE —EEEHEIC clamp 35 2
LT & o THZE ion w3 B BINBFE R M O 1S
Kb ReEND O Z 2EEIC & - TEEIE
fins#bh s L v ) Hodgkin™ o ion Fid s
WERVEELBNDICE ST, —JFEEER
BT BEERS DE b ICAKEBIC ST s HE
RHRTAILBERNE L T 3EELDD
2, BRI 3&EFEL0LFHEEEHACTO
voltage clamp EEROFERIZBEREIICE T 5
EEER LIRD CEBOBEPZ bho0b 5
ZLREBRCETARETD A 5 LExDBR
5.

V. # v

PSRRI TR0 I B Y EEE O
RESNETRCESCTEORNFOESER
AL, brverohomEzBELELS
BELEOEZFEOBIETH 205 b OIS
FDE T BRI BRSSP DT E TH
SomEIcAEBIL) HRABEDN, TETEH
BB A, Fhbicxd 5 ER OB



BSHLAEFRIC & 5 ATRFR O & 5 DL 595

koI - CHELEE BMET—ED
HHEIHFEOCHBETH S, L LELOW
b BEAFEIC T AHE—IEHAL I L
THERVEES,

2 BRI S T Oz oV THEEL (R
o> THIFER LT 2HELOERE/ LS T
B5L0OTENZ LFEMBLTVRETF AL LT
BEREAOBLTAFEEDOLRBVEL TV
FA5PEPZOVTESLTLLED TH D L
BHEWERDbILS. 4, BEOREFICHWT
DB GE Db O & EERAE L LTHE X 0#]
BEED L FEIBD TEBEOFETIN
PRI RI AERETHELE T H R DL, ¥
T D 2 e BHECE S TORITHEED L L
BTERENTRES BIcEBRTE S ik
SRR A D BEDO LTk - TEILE DT
SEEEMCLS 5CEDFELH Y Z 0
FEHEOBFEBHE L TERERICHLTEH Db 0
LBEbikv. bhbh ORI oL
ZICDE B,

—EER L A A TH S0, TRV T
D DR~ B E AR 0, RO
BTSN b B 2 FvineZ b
Fee. FE A, R E i s
HIFE T L FE 2 B B DB EMEE R DERD
B OZICHAREL, & 5viashisiloT
BEROBKRE—HERFELDZAELAL L
THEOWELZ LT 2D TH S, FHMRD
G & TR R i AR TR T N R
b,

bihvbh o 5 A FERFOFITEHSHER
ThVEFRNERTH 5. TBEY, FA—8 &
Bz LR EHR AL b A0 3 kv
DR BT ERIEE TRV, 2L TERIC
ST AR T I T OBLEENE L A YRR
BRTVBEVH LT 5.

bbb Ay COWEOEE % R
D % b HEEEL L EY OBLEICRES L
FRCE 0Nz 2ERELTL Db B
ZEHEAFEE LR E R by, b
BOETH VEREOLHIT EREEHTHL S

. ABAEKRDIICY > TEEICE 50982 —
BEEDLLODALDICBIALTAbICHT 2
BRI L UIeRETH B,

X ik
|. BEXZEFHREEBREEENILREEIh
TeiFdloEEicET 530 (1~110)

1) Akiyama, I. (1955) The silver nitrate and iron
system as an electrochemical model of nervous.
conduction. Gunma J. Med. Sci. 4, 41

2) Akiyama, 1. (1956) Studies on thermal stimula-
tion with electrochemical model of excitation.
Jap. J. Physiol. 6, 259

3) Akiyama, 1., Sato, S. & Nose, R. (1957) On the:
threshold after the recovery from excition in
Akiyama’s nerve model. Gunma J. Med. Sci. B,
7

4) Akiyama, 1., Koizumi, H., Nomachi, T. & Ko-
bayashi, E. (1958) On the relation between excita-
tion wave and configuration of action current in
the Akiyama model of excitation conduction. Jap.
J. Physiol. 8, 51

5) Akiyama, I, Nose, R. & Nomachi, T. (1958)
Contribution to the properties of the so-called
Akiyama model consisting of iron wire and silver-
nitrate. Gunma J. Med. Sci. 7, 77

6) Akiyama, 1., Ishikawa, 1., Ishida, M. & Mori-
kawa, J. (1959) Studies on the stimulating effect
of alternating current with electrochemical model
of excitation. Jap. J. Physiol. 9, 266

7) Akiyama, 1., Nomachi, T., Koizumi, H. &
Kimoto, Y. (1959) Excited area, local response
and the start lof conduction wave. Gunma J.
Med. Sci. 8, 130

8) BiFHSEAME, WL ¥, =M W (1958) BRI b
FVBUE BT 31T 5 BAER OKFE ORI IER Iz >
W, dLBIEERY: 8, 163

9) Arai, K. (1958) Studies on the polarization with.
electrochemical model of excitation. Gunma J.
Med. Sci. 7, No. 1, Accompanies (Supplementum
2)

10) Arakawa, H. (1958) Studies on the precise value
of critical potential by means of electrochemical
model of excitation. Gunma J. Med. Sci. 7, 171

11) F)IISFHEL (1964) BE IR O gk B SRR BT 3
JHEBERNEEOEET 5 K (1). BAR4E
=k 26, 267

12) BJIFEL (1964) BB O R OHERBIC I
FAERMWEEORILIET 5 PR (2. AfR4
=k 26, 274

13) mhHemsE, #E ) (1969) AL 3 B0%E
Q). #x DE&BEEELKF/MNROFME>WT.



‘596 BLAMFERC X 2EEBROFH L ET OWE

JEBIRERZE 19, 424

14) 18 %2, ARERERE, =W 7 (1958) ES LN
BB % VW C BB EE B3 B .
JLBRES 8, 12

15) fRHE %, AEEHE, =8 ) (1958) EiEiikiz
Epx: LcRERoMcEAT 5BRLENEE
RN X 58, JLBEREY: 8, 16

16) Fukuda, M. (1959) Studies on safety factor in
excitation conduction with electrochemical model
of excitation. Gunma J. Med. Sci. 8, No. 1, Ac-
" companies (Supplementum 12)

17) Goto, K. (1955) Studies on isolated and non-
isolated conduction by means of electrochemical
model. Gunma J. Med. Sci. 4, 229 ‘

18) 14HERER (1955) BRALFMIHE H AL B U %
Impedance DZ{Liz oW, JLEEEEZ 5, 250

19) EREE, FMRMEE, EARERRK, MBRW, &
F&3c s (1957) BRI LA BB A ORI 351
HLEEREMICOWT. LEEES T, 632

20) BJIl BB (1956) B LF M EIERAIT X D51
EBHICBE T A%, JLBAKES 6, 65

21) Ishida, A. (1955) Studies on the antistimulating
action with electrochemical model of excitation.
Gunma J. Med. Sci. 4, 325

22) mHESK, & B (1957) B Ui WL BN
PEASE LA LN EE-SM-Ekco
WT (BEXS(LFHEEEEZ AW TOER). LB
HWEY 1, 638

23) AHER, £ (1958) fhl o BB A AR 2
AwToOREHICE T 5598 JLBRES 8, 532

24) Ishida, M. (1959) Studies on the effect of tem-
perature upon the strength—duration relation (1).
Gunma J. Med. Sci. 7, 265

25) Ishikawa, I (1960) Studies on the stimulating
effect of alternating current associated with direct
current by means of the electrochemical model
of excitation ([). Gunma J. Med. Sci. 8, 323

26) Ishikawa, I. (1959) Studies on the stimulating
effect of alternating current (A. C.) associated
with direct current (D. C.) by means of the

electrochemical model of excitation (). Gunma

J. Med. Sci. 9, 19

27) Ishihara, H. (1959) Investigations on the end-plate
potential and the structure of neuromuscular
junction by means of electrochemical model of
excitation. Gunma J. Med. Sci. 8, No. 2, Ac-
companies (Supplementum 14)

28) EABR, AREHE—(1957) BEEEEAIC T
% H-ion JRE L{ZERECOWT. JLEEESE
1, 117

29) Iwaya, T. (1958) Studies on the effect of H-ion
upon the threshold and the strength-duration
curve in the electrochemical model of excitation.
Gunma J. Med. Sci. 7, No. 4, Accompanies

(Supplementum 8)

30) Kakinuma, S. (1958) Studies on comeback of
excitation by means of action potential (1). Gunma
J. Med. Sci. 7, 271

31) Karakida, Y. (1958) Studies on the transmission
of excitation with the electrochemical model of
excitation conduction. Gunma J. Med. Sci. 7,
No. 3, Accompanies (Supplementum 7)

32) Kawada, N. (1958) Studies on the latency by
means of electrochemical model of excitations.
Gunma J. Med. Sci. 7, No. 4, Accompanies
(Supplementum 10)

33) Rt —, Ak (1957) BRI LEWREREIIC X
5 RERR BT 5. LEERERE 1, 642
34) Kishi, Y. (1959) Studies on negative and positive
after potential in relation to fatigue and accom-
modation of excitation. Gunma J. Med. Sci. 8,

171

35) AAHFAER (1959) EEER icx T HIREOFEIT
D, JLBARES 9, 104

36) Kobayashi, E. (1959) Studies on the recovery
process by means of electrochemical model of
excitation. Gunma J. Med. Sci. 8, No. 1, Accom-
panies (Supplementum 11)

37) Kobayashi, J., Sato, S. & Kobayashi, E. (1957)
Studies on the form of action current led from
conducting excitation with electrochemical model
of excitation. Gunma J. Med. Sci. 6, 192

38) Kobayashi, J. (1958) Studies on the synaptic
potential by means of electrochemical model of
excitation conduction. Gunma J. Med. Sci. 7,
No. 3, Accompanies (Supplementum 7)

39) Kobayashi, N. (1956) Studies on the refractory
period by means of electrochemical model of
excitation. Gumna J. Med. Sci. 5, 106

40) /NBRIE SR, ANHRIEYR, IR %2 (1956) gk & fRRIC
X HRHAETERIE  HRRIEIBIERIT X SR
BRBROEBIC oW, JLEEES 8, 319

41) /N E R, /MANEYC (1956) BRI EREIE R
K 5HEFZETHES Impedance DZELITOW
T. JLBRES: 6, 323

42) /BKIERR, /INFREE—BE, FARTHEAE (1957) AL
HYEE SR 1 A TR AR D v T O
£, JLBEEES 1, 636

43) Kobayashi, N., Kobayashi, E. & Matuoka, T.
(1957) On the recovering agent in immersing
solution in electrochemical model of excitation.
Gunma J. Med. Sci. 7, 19

44) Kobayashi, N., Kobayashi, J. & Zennyoji, H.
(1957) Model experiment on the end-plate poten-
tial. Gunma J. Med. Sci. 7, 636

45) Kogure, T. (1956) Studies on the threshold of
stimulation with the electrochemical model of
excitation. Gunma J. Med. Sci. 5, 1



BRULFERIC X 5 EMBROFR L BT OPE 597

46) Kogure, T. & Kawada, N. (1956) Studies on the
relation between resting and action potentials by
means of electrochemical model of excitation.
Gunma J. Med. Sci. 5, 79

17) RE 8% JIE &, F)IAHE (1957) ER LR
BRI+ 5 Cl-ion ORJiiER & H-ion
BtRicowT. JLBIRESY 1, 189

48) Koizumi, H. (1959) Studies on the configuration
of action current with different positions and
shapes of electrodes. Gunma J. Med. Sci. 8, No.
1, Accompanies (Supplementum 13)

49) Kubota, Y. (1958) Studies on the polarization in
relation to electric stimulation. Gunma J. Med.
Sci. 7, No. 1, Accompanies (Supplementum 1)

50) T (1955) $kE D AHBH R 2 R TR OVic
T OEFCET 5. JLBERES 5, 77

51) B3 % & (1954) BB X % BB ZEHERT (FREE
YERE) OB OWE. JLBREY 4, 1

52) B35 2, BHEET (1957) 8k L HRRIC X 55
AR BRI OXE X L HERE
oW, JBRES 7, 110

53 EHEc R, AHEET (1957) 8k LHERIC X 27
TRAERERIIRSE R L L COEDORE L FIFH
BrieownwT. JbBEES 1, 113

54) Mashimo, T. (1957) Strength~duration relation of
electric stimulation on the electrochemical model
of excitation. Gunma J. Med. Sci. 6, 159

55) faArigE (1953) MiRAHE OMRER T3 4AY. N
FEREAEIR 6, 139

56) Matumoto, M., Ishida, J. & Hayakawa, 1. (1954)
Model of periodic excitation. Gunma J. Med.
Sci. 3, 243

57) Matumoto, M. & Goto, K. (1955) A new type of
nerve conduction model. Gunma J. Med. Sci. 4,
37

58) Matumoto, M. & Goto, K. (1955) Model of synapse
indicating phenomena of inhibition and facillita-
tion. Gunma J. Med. Sci. 4, 197

59) Matumoto, M. & Goto, K. (1955) Electrochemical
model of non-isolated conduction. Gunma J.
Med. Sci. 4, 213

60) Matumoto, M. & Goto, K. (1955) Electrochemical
model of irreciprocal non-isolated conduction.
Gunma J. Med. Sci. 4, 217

61) Matumoto, M., Kogure, T. & Muto, K. (1955)
On the change of impedance before, during and
after excitation on the electrochemical model
of excitation. Gunma J. Med. Sci. 4, 303

62) Matumoto, M., Ishida, A., Muto, K. & Zennyoji,
H. (1956) One-directional conduction of excitation
on electrochemical model. Gunma J. Med. Sci.
5, 101

63) Matumoto, M., Ishida, A., Mashimo, T. & Yoshi-

zawa, A. (1956) Studies on anodic off stimulation

by means of electrochemical model of excitation.
Gunma J. Med. Sci. 5, 225

64) Matumoto, M., Iwaya, T., Hukuda, M. & Ishi-
hara, H. (1958) Role of H-ions in excitation and
excitation conduction in electrochemical model of
excitation. Gunma J. Med. Sci. 7, 29

65) Matumoto, M., Hukuda, M. & Ishihara, H.
(1958) Structure and mechanism of nerve fiber
relating to excitation compared with electroche-
mical model of excitaton. Gunma J. Med. Sci.
1, 13

66) FAZSHCHE (1959) B A EE O 515, BHEIFED
Wrge 79

67) IAZSBCHE, FKIL By, FR)IIEES (1959) iR D 5HE
fERiC2WT. HEPREDZE 58

68) MAATHE, EHFE—, 7)I154 (1959) MuRlfE &
MR, ARoRE 10, 20

69) AZBrif: (1959) B K LSBT ERIT X SR,
HER X CEERT © R, HEEEORNE
42

70) MAAKECHE, FRIL By, ARATRAKER (1959) EERC
BT 285 (1) AR PROFERI2W . b
BREY 9, 1096

71) Matumoto, M., Morikawa, J. & Kimoto, Y. (1959)
A new type model of excitation conduction.
Gunma J. Med. Sci. 8, 329

72) Matumoto, M., Wakabayashi, S. & Morikawa, J.
(1959) A new fact concerning the basis of
permeability change. Gunma J. Med. Sci. 8,
383

73) RAARECHE, BN —, ARATRAER, #R)11FEE (1960)
IR ENE DR ENC B4 5 REIRER. JLBIRES
10, 215

74) Matumoto, M., Akiyama, I. & Morikawa, J.
(1960) Change in excitable membrane in abolition
and summation of stimulation. Experiments with
eletrochemical model of excitation. Gunma J.
Med. Sci. 9, 119

75) FAZRHKE (1961) AR IEHE D A ABORERR. JLBIRE
2 11, 383

76) Matumoto, M. (1961) Analysis of the phases of
action potential and their origin. Gunma J. Med.
Sci. 10, 285

77) Matumoto, M., Watanabe, T. & Asakawa, M.
(1964) Origin of spike and plateau formation in
action potential. Gunma J. Med. Sci. 13, 265

78) MAZKTME (1964) #iE D £ 7L (BIHAMEEIERAY).
B 19, 98

79) Matumoto, M. & Watanabe, T. (1964) Electric
capacity of the excitable membrane on the
electrochemical model of exctation. Gunma J.
Med. Sci. 13, 17

80) MaAEHE, JEIBME, B)IISFHL (1965) BAIRE) %2
FERT5—o0BEILER. BARLHEE 27, 197



598 BERILESRIC X DA OFFH & BeFF OB %

.81) Matumoto, M., Watanabe, T. & Asakawa, M.

(1965) Change in capacity of the electrochemical
" model of excitation by application of current and
.in excitation. Gunma J. Med. Sci. 14, 23

82) Matumoto, M., Watanabe, T. & Nakazato, K.
(1965) Change in resistance and polarizability of
the electrochemical model of excitation associated
with excitation or by application of current.
Gunma J. Med. Sci. 14, 141

83) Matumoto, M., Watanabe, T., Kitamura, T. &
Tanaka, J. (1966) Current flow under the voltage
clamp on the electrochemical model of excitation.
Gunma J. Med. Sci. 9, 153

84) Matumoto, M., Tanaka, J. & Kikuchi, Y. (1967)
Examination of the “voltage clamp technique”
with the electrochemical model of excitation.
Gunma J. Med. Sci. 16, 135

85) Matuoka, T. (1958) Studies on comeback of
excitation conduction (1), (2). Gunma J. Med. Sci.
7, No. 2, Accompanies (Supplementum 3)

86) 77)\1EEIA (1959) BEBALOT L BB AIECHET S
FRAE. JLBERESE 9, 145

87) Muto, K. (1956) Studies on anodic off stimulation
with electrochemical model of excitation. Gunma
J. Med. 5, 43

88) Muto, K. (1956) Studies on anodic off stimulation
with electrochemical model of excitation (] ).
Gunma J. Med. Sci. §, 91

89) Nomachi, T. (1958) Studies on change in poten-
tial and impedance in anodic off stimulation with
electrochemical model of excitation. Gunma J
Med. Sci. 7, 282 ‘

90) Nose, R., Sato, S., Koizumi, H. & Nomachi, T.
(1958) Studies on non-conductive excitation with
electrochemical model. Gunma J. Med. Sci. 7,
85

91) Nose, R. (1958) Studies on antistimulating action
and summation of stimulations. (1), (2). Gunma J.
Med. Sci. 7, No. 2, Accompanies (Supplementum
4)

92) Sanbe, T. (1958) Model experiment on excitation
conduction along the myelinated fiber. Gunma
J. Med. Sci. 7, No. 4, Accompanies {Supple-
mentum 9)

93) Sato, S., Kobayashi, N. & Mashimo, T. (1957)
On the type of diphasic action potential recorded
on electrochemical model of excitation conduc-
tion. Gunma J. Med. Sci. 6, 61

94) Sato, S. (1957) Theoretical and experimental
studies on the basis of excitation conduction with
electrochemical model of excitation (1). Gunma
J. Med. Sci. 6, 113

95) WL W5, FNH-SHME (1956) BARKRHE O & e
B B EARTSE. JEBIRES 6, 535

96) Shiroyama, H. (1957) Studies in the variation on
the threshold after the break of anodic current
“with electrochemical model of excitation. Gunma
J. Med. Sci. 6, 123

o7) Bkl ¥, FHSEAKE, =L 7 (1958) Bk
FERAI DI B e KR ORI ER >
V. JBIRES: 8, 328

98) Tajima, K. (1957) Studies on the relation between
conduction velocity and the thickness of the
nerve fiber with electrochemical excitation model.
Gunma J. Med. Sci. 6, 171

99) Takahashi, H. (1958) Studies on the conduction
velocity with electrochemical model of excitation
conduction of Akiyama. Gunma J. Med. Sci. 17,
No. 3, Accompanies (Supplementum 5)

100) e JE (1968) Voltage clamp i ¥ 2 E&AIL
SPEERI OIRE. A4S 30, 948

101) A #E(E. (1956) BESILFMEERIZAWVWTD
Accomodation 2B+ A%, JLBIHRES 6, 405

102) AEEET, FIR & (1957) JE ik MR O
PR MIC 3 JIE T~ OEMic oW T, JEBR
E2z 1, 190

103) AEEET, ABHHB— (1957) BRIEROET
CHT 5 ERILEMIIERR A F W TOER. b
BIRES 1, 332

104) Wakabayashi, S. (1954) Studies on the stimulat-
ing action of alternating current by means of
electrochemical model of excitation. Gunma J.
Med. Sci. 8, No. 2, Accompanies (Supplementum
15)

105) Yoshizawa, A. (1957) Studies on the metabolism
and maintenance of excitability by means of
electrochemical model of excitation. Gunma J.
Med. Sci. 6, 48

106) iR &%, HEMEE, ETHEE (1957) ERh
PSR IRALC s\ T I A S M OBRE T O
T. JLBEESE 1, 192

107) Zennyoji, H. (1957) Studies on electric stimula-
tion with various electrochemical models of ex-
citation (1). Gunma J. Med. Sci. 6, 119

108) Zennyoji, H. (1957) Studies on electric stimula-
tion with various electrochemical models of ex-
citation (2). Gunma J. Med. Sci. 6, 279

109) Zennyoji, H. (1957) Studies on electric stimula-
tion with various electrochemical models of ex-
citation (3). Gunma J. Med. Sci. 6, 285

110) Zennyoji, H. (1957) Studies on electric stimula-
tion with various electrochemical models of ex-
citation (4). Gunma J. Med. Sci. 6, 290

*) BB ASE YR OMARE R CH DR
=

I. leiiElzbiiodbo (111~131)

111) Cole, K. S. & Curtis, H. J. (1941) Membrane

potential of the squid giant axon during current



WRILER T X 5 EEBIG OB L T O 599

flow. J. Gen. Physiol. 24, 551

112) Eccles, J. C. (1953) The Neurophysiological
basis of mind. The principles of neurophysiology.
At the clarendon press, Oxford.

113) Hodgkin, A. L. (1949) Ionic exchange and
electrical activity in nerve and muscle. Arch. Sci.
Physiol. 3, 151

114) Hodgkin, A. L., Huxley, A. F. and Katz, B.
(1949) Ionic currents underlying activity in the
giant axon of the squid. Arch. Sci. Physiol. 3,
129

115) Hodgkin, A. L. (1951) The ionic basis of
electrical activity in nerve and muscle. Biol. Rew.
26, 339

116) Hodgkin, A. L. & Huxley, A. F. (1952) Currents
carried by sodium and potassium ions through
the membrane of the giant axon of loligo. J.
Physiol. 116, 449

117) Hodgkin, A. L., Huxley, A. F. & Katz, B,
(1952) Measurement of current-voltage relations
in the membrane of the giant axon of Iloligo. J.
Physiol. 116, 424

118) Katz, B. (1937) Experimental evidence for a
non—conducted response of nerve to subthreshold
stimulaton. Proc. Roy. Soc. Lond. B, 124, 244

119) Lillie, R. S. (1936) The passive iron wire model
of protoplasmic and nervous transmission and its
physiolgical analogues. Biol. Rev. 11, 181

120) Matumoto, M. (1942) Elektrische Reizung der
motorischen Einzelnervenfasern durch zwei re-
chteckige StromstéBe. Jap. J. Med. Sci. Part [[-
Biophysics. 8, 93

121) Matumoto, M., Watanabe, T. & Asakawa, M,

(1964) A method to determine the equivalent
circuit of the muscle fiber and some results.
Gunma J. Med. Sci. 13, 252

122) Narahashi, T. & Moore, J. W. (1968) A single-
or dual channel in nerve membranes. J. Gen.
Physiol. 52, 553

123) Tasaki, I. & Spyropoulos, C. S. (1958) Membrane-
conductance and current-voltage relation in the-
squid axon under ‘voltage-clamp’. Am. J. Physiol.
193, 2

124) Tasaki, I. & Bak, A. F. (1958) Current-voltage-
relations of single nodes of Ranvier as examined
by voltage-clamp technique. J. Neurophysiol. 21,.
124

125) Tasaki, 1. & Bak, A. F. (1959) Voltage clamp-
behavior of iron-nitric acid system as compared.
with that of nerve membrane. J. Gen. Physiol.
42, 899

126) Vis, V. A. (1955) The mercury-hydrogen per-
oxide system as an analogue of nervous trans--
mission. J. Gen. Physiol. 38, 17

127) |1UkE—= (1943) Lillie DRI, H—. Hask
HEE 8, 526

128) (LfE—= (1946) Lillie DR ZMALI, H—
RARZ:2EEE 10, 276

129) |LiE—= (1951) #sEBT (4L QB ITRZE. 2=
TREEEGE o5 2% 2B, 71 vhlstE

130) 1L#E—= (1951) Lillie FPREHIOTIZE. A
. BAEEEEE 13, 61

131) Yamagiwa, K. (1955) The activation current of
Lillie’s nerve model. Bulletin of Tokyo Medical.
and Dental University 2, 35




CHZ<4:HEE (1970) 32, 600-605)

%‘?ﬁﬁ{t%“-ﬁ‘@%@%ﬁﬁll%ﬂ: K BEBEREED
—a—0O5EE 612.818 : 612.014.424

o B OE —, A R

A B OF OB

ORI SLER RS AT E)

The response of medullary reticular neurones to electrical stimula-
tion to the chemoreceptor trigger zone in area postrema of the
dog. Masakazu IKEDA, Satoshi KuBo and Yoshihiko IWASE (Department of
Physiology, Kyoto Prefectural Univercity of Medicine, Kyoto)

Vomiting is induced by the electricl stimulation of medullary chemoreceptor trigger zone

(CTZ).

Activities of reticular neurones are investigated in response to emesis-inducing stimuli in
order to analyze the. concept of the “vomiting center”.

1. Over 40% of neurones in the dorsal portion of the nucleus reticularis parvocellularis
near the CTZ are found responsive, while significantly less neurones are responsive in

remote reticular formation.

2. Some neurones indifferent to single shock stimulus were found to become responsive

after a few to several stimuli of 1 Hz.

"~ 3. Burst discharges were observed in some neurones, which belonged to inhibitory type,
during the repetitive stimulation of 25 Hz to CTZ.

" 4. Relative incidence of responsive neurones increased under the influence of emetics,
and decreased under that of antiemetics in comparison to the incidence before administra-

tion of these agents.

These results seem to indicate that those reticular neurones within the dorsal part of the
nucleus reticularis parvocellularis adjacent to the nucleus of solitary tract play probably
some roles in the central nervous mechanism of vomiting reflex.
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Fig. 1. Types of the response of medullary
reticular neurones to the single shock "stimulus
applied to the CTZ. A : excitatory, B : inhibitory,
C : indifferent.
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Fig 2. Regional distribution of reticular neu-

rones of each response type. Scheme on left shows
right half of the dorsal surface of area postrema
and its vicinity on which the sites of stimulating
and recording electrodes are marked with s and a,
b, ¢, d, e, respectively. Single shock stimulus is
applied to a point (s) of the CTZ. a: 0.7 mm lateral
to s;b:15mm lateral to s;c: 1.0 mm rostral
to.the midpoint between a and b ; d : caudal to
a at the level of the obex ; e : 1.0mm caudal to
the obex. Hatched area : area postrema ; dotted
lines : Nuel. tractus solitarius. In the right graph
figures under each column show relative incidence
(%) of each response type. White : excitatory ; Black:
inhibitory ; Hatched : indifferent. Figures at the
extreme right of each column show total numbers
of neurones examined along each truck through
a, b, ¢, d, and e respectively.

0 50 100%
L L —t
Cont N Jy147
374 374
Ap 132
[} 389 210
CuS04 138
360 20
Me 1 NN AN 3124
129 €5 806
Sp NN SNSRI 143
% 125 833
Fig. 3. Influence of emetics and antiemetics to

the relative incidence of the response types of the
reticular neurones along-the truck (a). Single shock
stimulus is applied to the CTZ. Figures under
each column show relative incidence (%) of each
type. Cont. : control (untreated) Ap : apomorphine
hydrochloride 0.2 mg/kg i. m. ; CuSO, : copper sul-
fate 80 mg/kg p. o.; Mc: metoclopramide 0.4 mg/
kg i. v., Sp : sulpiride 1.0 mg/kg i. v.: White : ex-
citatory ; Black : inhibitory ; Hatched : indifferent.
Figures at the extreme right of each column show
total numbers of examined neurones.
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HF IR EP 2 16~18% D = 2 — v VBT
BICBE P ot
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DFERE D D HBREER £ 525 5135
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= 2 — v v ofaicix CTZ o KERIE
OREER =+ L (20~50 Hz) — izl 2325

Fig. 4. Responses of the inhibitory type neu-
‘rones to the repetitive stimuli of different fre-
quencies to the CTZ. A;, A;:response to- 1Hz
stimulation (), continuous record ; B :response to
20 Hz stimulation ; C : response to 50 Hz stimula-
tion. «— <o : period of repetitive stimulation.
Time calibration : 1 sec.
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Fig. 5. Burst discharge of the inhibitory type
neurone induced by the repetitive stimuli to the CTZ.
A :response to 1Hz stimulation (.). B;, B; : burst
discharge response to 25Hz stimulation (s— <«
continous record. Time calibration : 1 sec.
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Fig. 6. Responses of medullary reticular neurones
to repetitive 60 Hz stimuli to the CTZ. A : indifferent;
B, C: excitatory ; D, E : inhibitory. Each column is-
continuous record. to be read from above downward.
Repetitive 60 Hz stimuli are applied between marks '
(+—>:«—s). Calibration : 10 mV,, 100 msec.
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The ontogeny of spontaneous skin potential responses during
natural sleep in kittens. Katuo YAMAZAKI, Tetuo Tajimr, and Yosizumi
NuMI (Laboratory of Psychophysiology, Waseda University)

The evolution of the spontaneous skin potential responses (SPRs) was studied in unre-
strained 9 chronic kittens (6 to 55 days of age) and 7 chronic adult cats during different
phases of the natural sleep (para-sleep ; PS and ortho-sleep ; OS). The spontaneous SPRs
were recorded from the forelimb paw pads, using Ag-AgCl with 0.05M NaCl agar electrodes.

Response frequency per minute, time interval between adjacent responses, and amplitude
of the spontaneous SPRs were analysed on a day-by-day basis in kittens during OS and
PS, and compared each other. Single response time course of an SPR burst in PS was also
analysed.

These results were discussed, together with the experimental results obtained in adult
cats. The spontaneous SPRs in younger kittens take higher amplitudes, more regular time
interval than those in older kittens and adult cats during PS. They attain adult charac-
teristics at 50~55 days of age, gradual declining of amplitude with irregular evocations.
They show that the spontaneous SPRs in younger kittens during PS are qualitatively and
ontogenetically different from those in older kittens and adult cats. Furthermore, it is sug-
gested that there may be some correlation between the patterns of the spontaneous SPRs

and the cerebral maturation in kittens.
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(J. Physiol. Soc. Japan (1970) 32, 606-616)
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Fig. 1. Typical patterns of the spontaneous SPRs
during PS in the kitten (10 days of age). Black triangle on
the middle trace shows the onset of PS. In this and sub-
sequent figures, from top to bottom, are the neocortical
EEG, nuchal EMG, EYE movement, and SPR from the
right paw pad.
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Fig. 2. Typical patterns of the spontaneous SPRs dur-

ing PS in the kitten (37 days of age). Black triangle on the
upper trace shows the onset of PS.
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Fig. 3. Typical patterns of the spontaneous SPRs dur-
ing PS in the kitten (50 days of age). Black triangle on the
bottom trace shows the onset of PS.
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Fig. 4. Typical patterns of the spontaneous SPRs in PS

in the adult cat. Black triangle on the upper trace shows
the onset of PS.
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Fig. 5. Typical patterns of the spontaneous SPRs dur-

ing PS in the kitten (14 days of age). Black triangle on' the
upper trace shows the onset of PS. Spontaneous SPRs
synchronized in all paws. RF =right forepaw ; LF =left
forepaw ; RH =right hindpaw ; LH =left hindpaw.
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102[E], 35~40 H #5i%53[H, 50~55 H 11 58]a,
¥ ad52E|Th Y, Fkic OS ofuizh
Znd5[E, 53E, S58[E, 52E<T » 5. OS, PS
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CHET 5 Z & %, AR OS 2k vtk
EPOEBLIC PSItABZLick o T 3.
Table 1 % OS, PS wic B + 2 SE¥H %k
SPR ¥OEOHREZTFRLT v 3. Thick3
&, 8~18HHES, 35~40HED =R =2tk OS
Bl PSHrL oficENR bR v, 50~55
HECA Y X2 a5 b BEREN Z b h 3
(P<0.001; P<0.05). Fibb, ABKIS0HLL
%o, PS B, OS Bk olicsERisg
C, PS Ero gt SPR o HBEE ST EIC
BT LT 5. OS mbtic PSS F R
SPR HIED BlbIc L 222 R 572 ® IT8
gD atxak, %520 0S8, PS 22h
Eh—RBL OB ETRolc 25, Bl
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LT3,
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18HE : F=3.24, df=101/44, P<0.005 ; 35~
40H S : F=2.26, df=52/52, P<0.005 ; 50~55
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YHEGRES D, o X E 2, BEEINCRE
v, PS ofEEERAE L THZL Y
ARLTw3. OS TRE0X 5 REMIZAD
hTwvwizv, ¥ihs 0SS, PSEogdt

Table 1. Mean frequency of the spontaneous:
SPRs in OS and PS in the kittens and adult cats,
and their ¢ tests

days of mean

——— df to
age 0S PS
8 ~18 90 80 145  1.219
35~40 95 82 104  1.036 t
50~55 105 85 114  4.651 ¥F .
adult 108 87 102 2282 *
*  pL0.05 o
e p0.001

¥  Cochran-Cox’s test

Table 2. Mean amplitude of the spontanébﬁé:
SPRs in OS and PS in the kittens and adult’cats,’
and their ¢ tests .

mean
g;};s of if fo

0S PS ,
8~18 32 43 145  3.457 wkr
35~40 25 23 104  0.333 i

50~55 14 09 114 2451 * ¥
adult 14 09 102 7.812 ®wek
* PL0.02

FHrk 0,001
i Cochran-Cox’s test
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Wigs OS Fr X » b FRE K E v (£<0.002).
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Long-lasting end-plate conductance change which occurred
without prolongation of the end-plate current

Takashi MAENO *

Department of Physiology, Faculty of Medicine, Kagoshima University,

Kagoshima 892, Japan

The end-plate potential (EPP) is generated
by a transient increase in the end-plate con-
ductance which is caused by an interaction
between the acetylcholine molecules (ACh)
released from the motor nerve terminal and
the receptor on the muscle end-plate mem-
brane. This ACh induced increment of the
end-plate conductance has been thought to be
composed of single nonselective ionic pathways
DB). Alternatively, the end-plate conductance
may be regarded to consist of separate and
independent sodium and potassium channelsd).

Recently with voltage—clamp experiments on
glycerol treated muscles Kordas®) studied char-
acteristics of this end-plate condutance change.
According to his data, the ACh induced con-
ductance was not differentiated into independent
sodium and potassium channels but made of
single voltage-dependent pathways. Thus, volt-
age dependence of the postsynaptic process may
be explained that the transmitter is removed
more slowly during hyperpolarization from the
proximity of the end-plate membrane, or that
the transmitter-receptor complex becomes more
stable when the membrane is hyperpolarized.

It has been shown that the wave form of
the end-plate current (EPC) markedly altered
after an application of procaine?s. The pro-
caine EPC recorded at the equilibrium poten-
tial for potassium ions (Eg), the time course
of which should be identical with that of
the increase in sodium conductance during
end-plate activity (procaine 4 Gy,), consisted of
two phases (Fig. 1 A); the initial fast phase
was followed by the secondary long-lasting
phase (time constant of decay, about 15 msec).
On the other hand, the EPC obtained at the
equilibrium potential for sodium ions (Exa)s
whose wave form should be equal to that of
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potassium conductance change during neuro-
muscular transmission (procaine 4 Gg), had no
slow phase (Fig. 1B); it diminished exponen-
tially with a time constant of 2.1 msec®. Fur-
ther, a clear diphasic procaine EPC could be
recorded at the membrane potential of 0 ~ 5
mV. These facts rather suggest the presence of
separate channeéls in the subsynaptic membrane
for sodium and potassium.

If separate and voltage independent sodium
and potassium channels really exist in the end-
plate membrane, there should be a long-lasting
conductance change in the presence of procaine
due to the slow phase of procaine 4Gy, (cf.
Fig. 1 A) even at the level of Ey,. This cannot
be proved with voltage-clamp experiments,
because contribution of the sodium current to
the EPC is zero at this potential and the EPC
consists solely of relatively brief potassium
current. Using glycerol treated frog muscles,
in the present experiments, this persistent con-
ductance increase due to the slow component
of the procaine 4Gy, was studied at various
membrane potentials.

Tig. 1C and D show an example of the
procaine EPP with which prolonged con-
ductance increase could clearly be demonstrated
both at normal and reversed membrane poten-
tials. As has been pointed out by Maeno®,
when the nerve fiber was stimulated prior to
the termination of a short square current pulse
applied to the muscle fiber membrane, the rate
of change of the membrane potential after this
square current pulse was accelerated in the
presence of procaine, as shown in Fig. 1C, by
a prolonged increase in the conductance of the
end-plate membrane during neuromuscular
transmission (cf. procaine 4 Gy,, Fig. 1 A), or
in other words a short circuit effect of the
procaine EPP. Similarly, the short circuit effect
of the procaine EPP which lasted more than
15 msec after the onset of the end-plate activity
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was, confirmed at the inversed membrane
potentials (20~50 mV, Fig. 1D), even though
the procaine EPC recorded at these potentials
never continued for more than 10 msec (Fig.
1B). Such persistent short circuit effect of the
procaine EPP which occurred without prolon-
gation of the EPC strongly suggests an existence
of two different kinds of transmitter induced

co— /A

Fig. 1. Comparison of short circuit effects of
the procaine EPP in the glycerol treated muscle
fiber at two different levels of the membrane
potential. A and B, procaine EPCs recorded with
fast time base at Ex (—90 mV) and Exa (30 mV)
whose time course is thought to be identical with
that of increases in the end-plate conductance
for sodium and potassium ioms, respectively
(procaine 4 Gna and 4Gg);C and D, short
circuit effects of procaine EPPs at the resting
potential and at the reversed membrane potential,
respectively. To avoid excitation of the muscle
fiber, a depolarized inexcitable fiber was selected,
and a square current pulse of the same intensity
was applied in both cases. Note on considerable
reduction in the membrane resistance with reversal
in the polarity of the membrane potential. As a
result, the short circuit effect of the procaine EPP
at this potential became less marked. To illustrate
clearly the short circuit effect of the procaine EPP,
the potential change after the break of the current
pulse was simultaneously photographed with higher
voltage gain and expanded time base (expanded V).
Time scale, 2.5 msec for EPC, 5 msec for expanded
V and 25msec for standard V. Vertical scale,
13%10~7 A for EPC, 7mV for expanded V and
50 mV for standard V. Line of reference for the
membrane potential was 9mV.

changes in the ionic conductance of the sub-
synaptic membrane maintained at the level
of reversed membrane potential ; i.e. a brief
increase in the ionic conductance responsible
for the EPC, and a prolonged increase in the
ionic conductance unrelated to the EPC.
Because the EPC recorded at positive mem-
brane potential should consist mostly of potas-
sium current, the first component of the end-
plate conductance changes which contributes to
the EPC may be thought to be the procaine
4 Gg (cf. Fig. 1B). The second component of
the end-plate conductance changes which has
little connection with EPC at reversed mem-
brane potential is shown to last more than 15
msec. Since only very small current flows
through the second component at the membrane
potential of 20~50 mV, the equilibrium poten-
tial of this component should be close to that
for sodium ions. These facts imply that the
second component of the end-plate conductance
changes may be the procaine 4Gy, (cf. Fig.
1 A). Thus, it may be reasonable to conclude
that the present results, together with the
appearance of diphasic EPCs®), discredit the
ordinary end-plate model with single non-
selective ionic pathways®8) but strongly support
the alternative model with separate and in-
dependent sodium and potassium channels®.
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A correlation between latencies of responses to ortho-
and antidromic stimulation in cells of the cat anterior
thalamic nuclei

Tomio ARIKUNI aud Tadayasu BAN *
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Tn 1967 Noda and Iwama? demonstrated in
the rat that optic tract fibers with faster con-
duction velocities innervate lateral geniculate
neurons which themselves have high axonal
conduction velocities. This finding suggests that
in a relay nucleus connections between pre-
and postsynaptic fibers are not made randomly,
but systematically with respect to conduction
velocity. The anterior thalamic nuclei (ATN)
receive mamillothalamic tract fibers which
originate from the medial mamillary body?
(MB), and project to the anterior cingulate
gyrus®) (ACG). In the experiment reported here
nerve nells of the ATN in cats were activated
orthodromically by stimulation of the MB and
antidromically by stimulation of the ACG. It
was found that there was a positive correlation
between the orthodromic and antidromic re-
sponse latencies.

Cats, weighing 2.5~3.5 kg, were anesthetized
with pentobarbital sodium (25~30 mg/kg body
weight, intraperitoneally) and fixed in a stereo-
taxic apparatus. To stimulate the ACG electri-
cally, two bipolar electrodes, each having a
distance of 1.0 mm between exposed tips, were
placed at about the same cortical points in all
animals. One electrode was placed at A 14.0,
L 05 and H +49.0, and the other at A 16.0,
L 05 and H +9.5 on the Horsley-Clarke co-
ordinates. For stimulation of the MB a bipolar
electrode with a tip separation of 0.5 mm was
stereotaxically introduced into the MB, and
oriented so as to produce optimal response at
the ACG. Pulses of 0.05msec duration were
applied and the intensity was adjusted to give
the minimal latency of AT unit responses.
Glass capillary microelectrodes, filled with 3 M
KCl, were used to record the unitary discharges
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extracellularly. In three cats electrolytic lesions
were made following the experiment, and: the
positions of the stimulating electrodes were
identified histologically.

A total of 22 ATN cells (10 cats) were
recorded which responded to both MB and
ACG stimulation. A unitary response identified
as caused by orthodromic activation were the
one which consists of a slow positive deflection
followed by a positive-negative biphasic spike.
The slow positive deflection is presumablir(an
EPSP. Usually this type of response showed a
considerable fluctuation in latency when the
stimulus intensity was near threshold . for
activation. An antidromic response can be
distinguished by the absence of slow positive
deflections and a relative constancy in its latency
(fluctuation less than 0.2 msec).

For each cell the mean response latencies to
ortho- and antidromic stimulation were cal-
culated from 10 consecutive records. The laten
cies were measured as interval between the
stimulus artefact and the start of the sharp
downward deflection. The latencies were dis-
tributed between 1.1 and 5.0 msec with respect
to orthodromic MB stimulation, and between
0.9 and 3.7msec with respect to antidromic
ACG stimulation.

In Fig. 1 mean latencies are plotted in order
to demonstrate the correlation between them
and it can be seen that the ATN cells respond-
ing with long latencies to MB stimulation have
a tendency to respond with long latencies to
ACG stimulation. A positive correlation coeffi-
cient of 0.52 was calculated. This is significant
at the level of 0.05.

Taken together with the conclusions con-
cerning the lateral geniculate body, these find-
ings suggest that it may be a general feature
of relay nuclei in the brain that pre~ and
postsynasptic neurons have matching axonal
conduction velocities. It is well known that the
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refractory period of a fiber is inversely related
to its diameter. It is therefore to be expected
that the maximum firing rate of an axon
-correlates with its conduction velocity and the
information carrying capacity of a channel holds
constant across a synapse as a result of the
-arrangement of fibers described in this paper.

The authors express their thanks to Dr. K.
Iwama for his helpful discussion on this work and
to Dr. T. J. Horder for his advice in preparing the
manuscript. )
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On the localization of neurosecretory cells controlling
adenohypophysial function
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It has been well established that the median
eminence of the hypothalamus secretes into
the hypophysial portal vessel the neurohormonal
factors which control the adenohypophysial
functionsD. Many studies have challenged the
problem on the location of neurons involved in
the above control mechanism. The results of
lesion or electric stimulation of the localized
area of the rat hypothalamus have suggested
that the neurosecretory axons which terminate
in the external layer of the median eminence
would probably come from the basal hypotha-
lamus including the arcuate nucleus!). Koba-
vashi et al.3) found the electron dense granules
within the neuronal perikaryon in the arcuate
nucleus of the rat hypothalamus. They were
similar in their size and shape to those granules
observed in the external layer of the median
eminence. There is, however, no definitive data
-on the above problem. The present stduy aimed
to provide electrophysiologic evidence for the
localization of neurosecretory neurons in the
arcuate nucleus which send their axons into
the external layer of the median eminence.

Adult female rats weighing about 250 g were
anesthetized with urethan (1.5g/kg body weight,
s.c.). The basal surface of the hypothalamus
was exposed with minimal bleeding after
bilateral ligation of the external carotid artery.
Both electrodes for stimulation and unit record-
ing were manipulated under the dissecting
microscope. A concentric electrode of 0.3 mm
in outside diameter was used for stimulation.

When square wave pulse of 0.1 ms was
applied through _the stimulating electrode
lightly touched onto the surface of the median
-eminence, induced action potentials were

-observed in the arcuate, ventromedial and
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suprachiasmatic nuclei (Fig. 1 A). On the
other hand no unit spike following the same
stimulation as above was observed in any
of the supraoptic, preoptic suprachiasmatic and
anterior hypothalamic nuclei. The fact that
no induced spike could be observed in the
supraoptic nucleus suggests that the stimulation
employed in the present experiment actually
did not activate neurosecretory axons passing
through the internal layer of the median
eminence. It, therefore, seems likely that the
applied electric current could not directly
stimulate any neurons locating within the hypo-
thalamus beyond the median eminence.

The following observations were made on
the units of the arcuate nucleus. The latency
of each unit was found remarkably constant
(Fig. 1B). As to the responsiveness to the
repetitive stimulation of high frequency the
unit responses usually could follow to the sti-
mulation of 100 Hz, and 200 Hz in one case
(Fig. 1 C).

The experiment of double pulse stimulation
disclosed that the latency of responses to the
test stimuli increased when the interval bet-
ween conditioning and test ststimuli was shor-
tened than 4 ms, while the latency of responses
to conditioning stimuli did not appreciably
change (Fig. 2). The ratio of the threshold
intensity of test stimulus to that of single pulse
stimulation became larger as the interval of
double pulse stimulation was made shorter than
4 ms (Fig. 2). When the intensity of conditioning
stimuli was just below threshold, the latency
and the threshold intensity for the responses
to test stimuli were much the same as those in
the case of single pulse stimulation irrespective
of the interval between two stimuli. These
results, therefore, suggest that the observed unit
action potentials were evoked by an antidromic
invasion into the neurons of the arcuate nuc-
leus in the sense that the effects of supraliminal
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Fig. 1. Unit response to the median eminence stimulation in the arcuate nucleus of the

rat hypothalamus. A : single pulse stimulation. B : responses to 10 successive stimuli at 1
Hz recorded on a single photograph. C : responses to the repetitive stimulation of 100 Hz.
Stimulus intensity was 10V in A and B, 13.5V in'C. Each interval of time mark indicates
1ms in A and B, 5ms in C.

Fig. 2. Latency and threshold intensity for unit responses in the arcuate nucleus in
relation to the interval of double pulse stimulation of the median eminence. Open and solid
circles represent the latency of responses to conditoning and test stimuli respectively. Double
circle indicates the ratio of threshold for test stimuli (i) to the threshold for single pulse

stimulation (io).

conditioning stimuli on the responses to test
stimuli would probably be due to the relative
refractoriness of the primary site of activation,
and that the subliminal conditiong stimulus had
no effect on the responses to test stimuli. The
constant latency in single pulse stimulation and
the responsiveness to the repetitive stimulation
of relatively high frequency are reasonably
understandable with an assumption of anti-
dromic conduction.

The mean latency of 8 units examined was
43+3.1ms in the single pulse stimulation.
Considering a few mm at most for the distance
between the sites of stimulation and recording,
the observed latency was rather long. The
conduction velocity of neurosecretory axon in
the supraoptic-neurohypophysial tract was esti-
mated as 1m/s in the rat¥ and 0.6~1.4m/s
in the cat®. Because of such slow conduction
velocity estimated for the neurosecretory axons,
the possibility does not seem unreasonable that

the observed long latency would be solely due
to the time for an antidromic conduction
without synaptic transmission.

Data presented above are considered to
provide electrophysiologic evidence for the
existence in the arcuate nucleus of neuro-
secretory cells which send their axons into the
external layer of the median eminence.
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4 2 OBFCESERE (BEXRE) L ahic
05 BAEATT B L ZHO5EMRIE (&) & z2iad
THALL, BFEEHFRHNERRIES. FHSF
PR SN DL, SLEELIE5. &R
BIF B4 XDH%ER M. biceps femoris » NMU
DOIEBERE =S BEfRicK - ThREI L. o

HREZEN TR0 TH 5.

1. JIREBEMARTICIE, 1 X OEHEAF M. biceps
femoris ¢ NMU k& vk, 7-SEBEiIC X DT
5&, T curve iR 5 A53%< plot Sh, HE
T, T, tonic REMEICE U ERERR
LTwa.,

2. EHSTBPRR LB, T curve KRS
EAFAA EBBRIEWT, K curve iR 5 HH%
< plot 5.

3. LR B T 5 7-S BEfRIE, T curve
IS MBI, i K curve TR 5 AN
55,

M EES 5 iR AL OIEBI X D s’i‘%#ﬁ%f@
iR 2 BT, SUERHIER SN 55
B UL corticalization 3% 5 p3biv, FTILBFR
X BB VT, 13 UHT spinalization, 3
B L REEMNTERPIMT 2 ESL LHES
ha. 2T, BN oBHHOoIRR i X » T
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D, HHBERE D 2o bh S RAM M5 R 1T S
ENDHLEBPLIZV.

3. Intestinal actin-like protein, 722-732.
- BEERGoTIFUoEAHE

H. YABU, R. TAKAHASHI and E. MIYAZAKI
(BRI, EIGEE, EIRERHE ¢ FLRER, 43

IR IR E DI, 3 X CEFBEMEIA
B bHEEREO—~ERL L TO actin OFF
FERRBEIN TV ER LI, ToE{bE
o EEES D > 7

EEDEAOIBE TR RMBEL, 2, 3
DI ER P CZ R L7z Straub 7RI X D actin £R
BEREOWMB TR Lz, £oHBEEEEET
LATO#EEEHET 5.

1. Homm, 50N CEOIEERmcX V&
BREECHEED LRBR BN,

C 2. ZORERROEEHE ATP XU
TR E 5 F-actin ORI X > TESHLL
1R Xz, y

3. zhEFH4s myosin A Ttz s & ATP-
ase yEM:, £ ofbiyE{bEERY M E < - actomyosin
LLTO MDD RBERZR L.

4, FROBAGHT S Z — VT 3 G DR
BB BN, T Scow 114 ~T7, 30BXT
50CH Y ODOERITFRBOLNITHY T 5.

5. Z OB EEECHTS D ATPase D
TRIEVIED Bhvit .

L OEBRIEIIEE oM U ARAIBKS
action ‘THAHHELERT.

4. Initiation of nerve impulses by the
frog muscle, 733-741.

WD D DRREAL V1L RDFE

F. ITOH (GFESCHE : BHERe R, #, 4H)

# = LRETLRG > Bl & - B—h g ©
W paraffin gap HBIC & 0 FORRBOWE T
L HROLMEMREREALZFEL 2. LOEE
YiEBEMI: Katz (1950) 380 Cvw54n< 348
Wechs. &0 paraffin pool DEXF KT T B
& SHEMEEBIEALD 5 HLRAITRADHE N OB
R34 7 R0 DRI S, TG OREHRE
V% paraffin pool PEXHLAFAL THEAL . +
T bt Ringer Kk L paraffin ¥ e o 5%

- RO - (REBTSEWE) LEE (WEPRE

) ChRT B THAS LEEINDG. ThbHE
MESEAERBS XCBERRAEREAD TS, &
¥z paraffin pool DE X I—EiTED, MKk
D& &> paraffin ¥ F T OFEEE R ERGE ST 72
T ORER, MIEERERONCD, TOE#EOH
KL » TIRM PR AR T 3 2 98T
& (B1ESE) LM OEEDDHHBREETOD
MR THhTeRMOEAT 285 (828R
ERRBIS i, Bk O R ORI E O
fackm o b oiRRlOKERE IR T D L, TOH
2ERFB IO SMEMEEEAOE 2, ¥ 3HSH
RUH, ELERIEMEMLE LTKR-72. &
DIERIZE 1 EROLBH I DAY TRAELZD
DTHY, BE2ERILZ X PRACHEL T
WHEDTHHS T EBRBLTNS.

25~30°C iR Ringer KIEFITiFisES AL
1A, HEVIEIBECHEMEL TR HfhiE
FRB L 7DBAE, BEABTLVETRESh
T BB LI LIPS R AT IR
WTKRE IR OB A1 7, btk
2> PULAEBM & v 5 ERLIcSEkERLE
5. ZOBMEOWTEROSHE LR, T
DRI RS> B 3 720 4 hiRfllo
s DEBEESELSEEL TCVWBH T LR
F5 5z &5 -7z,

5. Photic driving and visually evoked
response in_eye- opened resting state. 748-
761,

BHRRAS O NERE) & IRMER/ RS

H. ITOH (fFE A : BARTK, B, #B—4H)
EBRAZRRE U T, B SO
BREEI U, BRIRIRAR CH RN 2MEIRIE
FZRLTWSBE & 1~30c/sec DRI bz
%, REREEGE VEP % Rtk LE OB
FRERet Uik, I, RS0k~ vEZ
Fvw s 5 7%, VEP Oftfkicix MEDIAC %
AL, EEXER-EACHEL, RERG
DAV EBRE T OV T ORI -7, 1~30
cfsec ETORERGE VEP OREHER LD
¥ 53eEREN s L O} VEP 2= o0BI 58T 5
ZEBTED. LO—DERERHROMMmE &
LI KEORIESHRT 5 b © T, o—oi
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7 ~8c/seck THIMEL, 9c/sec LI EREERI
B L CHRT 530 THS5. TOZoDEE
Then FEmER, & ThER) LRPET LT
L. Clganek O43HIC U7cds » TE—PPLTxt
+% VEP 2 1IREIE, 2WEG, EEEERR
Besy, ZO=>0 response complex DYV
NENFHORBCEEIRTT S &, ETHIR
Bzt VEP Rt ZEERRNCAHEAE L L v D
T, ZHVBIIRR OXEFICIES Ly, ¥
1~10c¢/sec ¢ VEP O 1RSI ETT5H]
Wiext3 5 2RESCERL THbh, RiET—
ETHD, Pl ed RS TiER) oX
BOEEE L 75 b7nv. LhRERE) O
BB 5 3% VEP OXEHII 2REETHDH &
Ezbhs. DEL2RRIED—>THHHERAE
B 170 msee OR&HEE @ 2 TR HT 5 REM:
BZ#_% &, F#AIR 100 msec ST CraH
EWE AT EE % 37, 120~170 msec ‘T super-
normal i35 Z & & 5, £& LT2RRGOH
B 170 msec QOEMBMEEZR T Z &, $XLU10
c/sec Ll E Rl cmESE 5 T, RISORIE
HSHIR T 5 LIRS,

6. The action of phenol on neuromuscular
transmission in the red muscle of fish, 762-
714,

Phenol @ 7+ FREFEEMIESIRICHT 31ER

K. KUBA (AT : UK, [E, H—EH)

Phenol @7+ (Carassius auratus Linne) gt
his (7)) OMRBHEARCRXETHREZE
2 U7z. 7 F 5V multifocal diffuse innervation
PRREREARER (6. p) WX - TULHES
BETS.

. B EEEME -T9ImV TH D, 1075~1077

g/ml @ phenol TIEESOELITIRV. -

2. e.j.p. 1% phenol 1 ~5 x1075g/ml DJRE
CEBASBERIERD 2 ~ 5 A BICEESh, 2~
SZEMBREA LR, ZOBATIIERRHT
MRRIC X - TRFIGE G2 R U RS D
spike RASHBZ L DD, ENIELDE
LIREEZTRTEE 7. LI OIRED phendl
T1% e j.p. @ half duration iZZ(LAE B -
7z.

3. MUNESE B AL (moe . p) ¥E 1 x1078g/

ml @ phenol THASEE © Bam (2~ 345 &
=LA, RICGEEEBRR SR kb » .
Phenol 5 x10~%g/ml TiE m.e. j. p. OIRMXEE
L7, Zhid mej.p. ORFHROBMTIS
Tk LEEER I OERmMEC L 530 LBb
hs.

4, #BISVEM TR 8k U 7o MEEEAIER
(e.j.c) ¥¥ 105~10%g/ml @ phenol ‘T, 15~
2T 5. Ll e c OfFdic iz ks
B ote. EHRITIED B e ¢ & FBHCEIER
N7 MR SR OTEFIER, 3 X Ul synaptic delay
i phenol DIEFIER iR -7z,

5. Phenol 1 ~5 x1075g/ml W35 DEIRIE
I OEORERER LS RA, 2T,

6. Ach »ERXKBIMIS 2 T T L7 Ach-
potential iz % phenol DIEFAXR Hviss - 7z,

7. DLEQERERE» DT FHRGOMRHES
iz k17 % phenol OENRITHRAU C/ER L
AchFEtDREC X5 DD LWIETES. ZOfF
FE R OB OZLIC X 5 DD TREW
LIEETED.

1. Fatty acid composition of [brown fat
in the rat, 775-790.

5 v b OB IRELER

K. MORIYA and S. ITOH (e B, HEE
WAk, B, )

E¥T v+ OBBIRIFTEA VI VER V/—
NVEEE L O 3 5 VERDMEB KIEER £k D80 % LA
ErEnTws. BROSTHCIIEESD > T,
MEVIHEC & BRTY 7 ~AEEDEL, 2SI FV
By, KREaFIEERvIMEC 34.6%, T 40.7
%C, WETYE & QTS aFIIERE D % DT L B
ARTE.

v FEEEL 2EMBOBEERICOVWTL
55 E, METH-ULIFVEE, AT T Y VERS
TONI Y RF VERBEML, TRV IFVER
LAvA VBSOS L. ERHETY /— RO
ZIARHEME R 7 7V VEEOREOMENMBS o
fo. FLTEBBOIEBAHACIEES S DI
{Is-7.

Ty rRESTBEELBEEOZELZL S
R, EARFEOMMCBEIEN OERSEST
555, ZNRIEHEEOBRICLZD D TH »
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T, ERBHEIFRT D L ERMRECHML,
LAMBCERIRX 940%, 48EMBITIE58%K
Cinofe. ERERHEIICST 2BEEEOIRRS

D% DEREH 5 LA VA VERBREICRD L

Y 7 — A5, AF7 ) VERARETIIHS
DMLz, »0V 3 7 VRIERABH S IO L
BECBRPILTED, -9 PA V4 VERRES

TR L 7o, iR EFIIRERS ZG 24 Ee

BDT B85, & OB BEAPBH o7z,
SHEMRT v bTI-L I FVERE 3 U RS

VERBRA, AFT Y VERSHEMLE. £LTH

BaFIISRRAS D T3 & T o 72

8. Role of serotonin in the thermogenesis
in rat brown adipose tissue, 791-800.

BRSO OELICEKIT S serotonin ©
1%El

K. YOSHIMURA, T. HIROSHIGE and S, ITOH
(EHE—, KE 7, FHEK: K B $—
£:3)

BEEGME BAT) TR 2ROEED trig-
ger & L Tii—%ic catecholamine ASEEE7n%E
ZELTVWHLEEZLN TS BAT iz
HH-KE D serotonin B3E FNTW5H T & 3340
S TW5. RERI BAT OB KT 3
serotonin D% %% catecholamine & FLEHRETL
iz.

Serotonin % catecholamine & &z BAT @
FFA 3 X O° glycerol i & BERINER 2 ¥4
Xgfz, 7= Z O serotonin T X HEEEIEBE D
Eini =271 tE 7z FFA LOMEFERED
EOEE %2 & U 2. BLEOfERYE serotonin %
catecholamine & [Alffic lipolysis reesterification
cycle A U CHRHBEROEMT b bEOE
ficHoecwas L Bbhs. ERBH 5 2 21X
norepinephrine ¥ X ¢° theophylline iz & 5 FFA
s X CEERIHEEIERZEI% reserpine
RTALE, 71k BAT ofEEHiick Dz A L
BEL 5 Flah o7z DKL, serotonin BRI
SEETHERT HrEPCBEFH L2 LTHS. T
D34 norepinephrine & serotonin % [FRFITHI
2.5 LN TREMITINZ 7R A g U TR
HEE EEBLED SN, FREERGER 7
vy PERAVREBECLALE D bh iz kbbb

serotonin & norepinephrine & DR AAZRIEM 2
b, ;
uh®#%b%BAT®@®FikMP&MW

T catecholamine REELLEH LML TnBE
B 55t BAT iTh serotonin SRR ITE Eh.
TW5BZ &F X serotonin T EED X 5 7ER
RIbBCLEELDL serotonin 75 BAT O#io>
B OFIC EE BRI R TR > TV B & 213
HTEZ BhD.

9. Seasonal variation of water and ele-
ctrolyte in serum with repect to homeos-
tasis, 801-813. .

- Mrhksy, W5 OFHZEE) & homeostasis

‘T. MORIMOTO, K. SHIRAKI, T. INOUE and
H. YOSHIMURA (FARF], BARE=, FHEXK
BR, EREA  BELERX, $—4)

- ANERDKG B X CESIREREGHERZRL,
Fizi: hemodilution, &2y hemoconcentration
B 5, ElmiERo > bTh, FRBEEL
LU CEE R LSRR, thoRFic ltb
CERC—EHCHAT SN, HAZLSEL,

A DEFH/NHZ .

ARG TIE, ARIHIR T B U Fo ik s,
AR D> BBR\ stress M3 b o B ED X S
CELTBrERET L. ERELEE L CE—
DOFEIVLE2HREL L, KENBIOHTCX
?» hemodilution 35 X % hemoconcentration % #2
%, MROREBERA F VIRE, XU ADH
DEFZBE L.

EROBR, KARSLREITERNTX T, J]ili44t
BBERA A VIEE, 83X OCADH v1iith
BRI ME (set point) 2> D—REHIICE
B 525, HIRAYERETH & D set point TE
T5.

F o h B OMmEEIROBEIZEE AWT, HA
2%, Bx DEBOKE X, THZEE), 35X stress:
ERBEOEBOAE SOMICHEEE kD5 L, B
WEEWHEESARD bR S, Tib bR
A ENE, homeostasis D—HETH - T, F
RESOREZE LRSI D, NHREEORIERS
ZLL, ZORBREORILPMEShH LT
X T, ZOEHCRIE Uik O set point:
BREEINEIDLEZ L DNS.
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10. Contribution of calcium current to the
ventricular action potentral of dog, 814-823.
1 X OLEHOFHELICIE(T D Ca TROF
=) .

1. MATSUBARA and K. MATSUDA (F\E—EF,
TAESEIRES : WK, R, )

NED Ca & Na REZHLCEXT, 120
ERFHOEEMOE L E FiC T,

R

1. #ikER: CalielE, Na BEZZE LT
FaAEBIL LR, R 7 EBALIX, EBIBRD
RRIOZENLD LAY DTERADEL &L, - TH
ETDHE, HHeic Na BECKEL, FORE
V3 Na JREEZE(L 1/10 ik LT 555 mV ihEg
5. ZOflyx Nernst D55 FHj % 61.5mV
TEV. LU Ca fREVE AT 7 EMIRBEL
AN :

2. AR 7 ORBRCERFINARAT B E
PRDEEEVE, HE Na JREIpIT 5. Ca JBE
DOEEINIRKRIL b LSS D HERE LT, BE
BARELL EBVEEZEIC LTS B3 Tdh
5.

3. LEEEH TR F BV CERRE
BB ROND . CORRRBMEELOSE L
Ca g% B 5 & L, #icCalsEa T
5LWAT . GEICKT S Ca RED ZO%E
ik, NaREZ2TUsLHIns.

EBEM OBEMORER RS E T, COEHED
BAL (R34 7BAL) #8 NajBEOZ btk - T
Nernst ORIC Lt o TEPD T &, BIOE
KL k7S 0 EED Na JREw T 5 = & 5
5, EELTHRED Na BIKichET 52 & 28
HALPTHD. wWol€d, A1 7T <ERE
BAIZLIE, Sk Ca REEITIKIEL, BF 5
VLEFTET Ca BIRCER TS L EL 5N
5. Thbb, S CaREZ FET5LHME
O Ca EifinslihnL, #HREEAE LT 5%
ELOMEMIT 5. Z OO Ca #hR 535\ Na g
ZTTSZ Lk - CTHBINBERE, Na A
Fv e Ca 14V BEEHNCR—OEK e T
% &\ 5, Niedergerke & DFH I X » T
&5.

fEim e LCEnESmoLEBEH T WTd,

BRAWEE OIS T SRS EEil:, Na 4
FVYRDOBZEST, Ca 4+ VikieXk »ThH—E.
BHHLNTWEEES 2 E28TE 5.

11. The effect of the intrinsic mucosal
reflex upon the propatation of .intestinat:
contraction, 824-833.

BRARS OISR EE R LIZTHE

T. FUKUHARA, T. NEYA and K. TSUCHIYA.
(B R, RERE, LEBE:FLX E %
)

Hukuhara and Fukuda (1965) {3 £/l b0
HWH/MBR C2WTHHE L, B ONE LSS
HOREWE 70, BHEOHRS H 5 Vg2
WXL, BMREEOLFMEHETL L 2R
Hl7z. ZOEDER T, Trendelenburg 1%
WELLFEZRNCT, A F OFHEEE
ONIEZER L ILn 5, B OREHFITIB - T

lem OFEREZIR T T 2 AOREBM/INER LR
EBMEFERAL, FhombBEIn5ES
BAZREE LR ERORERIEL, &

DEEIE LIETHE LR S L OETORY O

BepitLic. TORRZ2ENTLROLS T
H5.

1. NE% 0mm H,O » 54E# 0.5mm H,O-
DHETHRBET 2D TP L, FThiidic
EIREERRE TR Ui, T OREEADRE
BERZE > TWBWBT B » kit £ D
£, BYOEEZIEE 10mm/sec THh, L
2559 30mm HoO 103§ % &, SERMALT
B 5%, 40~50mm/sec & 7x o 7-.

2. REBB—EDENCTIpD T8, Fo>
FECR->ThL L, EERAEINIIAY,
HL5—EERLIES K DRz,

3. Wi OEREE R T2F L2 v (2 x
1077g/ml), 7 4+ VAF 7 3 v (2 x107g/ml) o>
BACE > TKARELLY, 7trEY (6 x10°®
g/ml) DHERICE » TP otz.

DED#HR> S, WELFIX - T 5 IREEE
DEHREDEFRRDOLS &t d O LEZ2 BN
5. TishbbNELRAMEEBEARHZOSEL,
ZTOMHERE L THREZE» LT vF/L2 Y Vs
BEL, ThAFEmmafoREEZE2EET 5
POLEXDNRS.



628 Jap. J. Physiol. #E#ki 3 DIk

“12. Inhibition of adipose tissue lipase acti-
vity following administration of vasopres-
sion, 834-840. :

Vasopression #¥51%IC$( 2 MgEk#E#: lipase
SEMEEDOINH :

" K. MORIYA and S. ITOH (& %, BHEHE

wdek, R, B4

X &, 7 v b vasopressin ZVEHT 5 &I
#% FFA 2BZEHc{& T+ 5 Z &, norepinephrine
ek % FFA OHEIPSIMHIS A Z 2 RH L
23, Bshhshic X 5 FFA ol #% in vitro T
B L7 dH v medium jr vasopressin Zfmi
T MR &, F2IER5 N3 5 norepine-
phrine @ in vitro OFYFE D vasopressin THE

I nh> -7z, % T vasopressin ZAERITIEH
Ute & & [ERHHLME lipase IRtk E(LB R Z 50 E
BRI LI DB T DHETHS.

{5y Mt B, U® lysine vasopressin & {5}
T% &, £OBHORIBIIRBHHEMIC X %in vitro
o FFA X glycerol OfHESEAL, F
7= norepinephrine® [ERFIERICHNT % IRN5 5 /F
PRHERHR I Xz,

> XI5 ® hormone-sensitive lipase 7%
MRt 5% % Rizack OFEICX > TL BN
9=, VasopressinZE5t L7235 v b ORIEILIEIHHL
R BVT B X OTERITEH T s e s, BIF

RME A ARIAfER D lipase (&L vasopressin 4+
X o THBOEILERS RN L¥bhoT,

kARl b O KB EIEE#O lipoprotein
lipase 7%V vasopressin {Z X - ‘C% norepine-
phrine T X » THHELZ S Frd-7c.

P& E 2B, vasopressin DR hor-
mone-sensitvie lipase FEMEICH§ 5 HHIVIEER
BH0TkL, MOETENL CHELD b
LHDTHDEHBPFLP IR -T2,

13. A neurophysiological study on astrin.
gent taste, 851-865.

ek’ (CREY DR TR RIZE

Y. KAWAMURA, M. FUNAKOSHI, Y. KASA-
‘HARA and T. YAMAMOTO (JfFEFF, HRHIE
H, FEER, LA B BRK B, AELmE)
KRR E 2 ERECEX B EEL S
B, SHEMER XOCHEEROISEZHITL

LR OETEIEF T OSEERMI D OTH
5. i
1. EREHES Lick v =vBIIEEZTHIC
AELTH e lbnkbd o LR TE LRy
oiz. AV=VEBERIEALECE LB LH
% « HIEEERICECARGRIBRD S <& »
2. ZOBSOESIERHRI D SEREHRED
FREHTH -7

2. LRV =VBERILEXLDZLLICEDD
SnTE R EAWERE (8, B, ) B
Bkt 5ER « SRR ORISR E I
Xt ZOWHOSNHEWEIC X » TEDER
»obhic. '

3. B BTIEAEMRPO 2 v = VERICIET
DURE I S D T AR MR E D
WwEhic b S 3 5 broad sensitivity taste fiber ¢
Hotr. ZMHEEITHHT 5 broad sensitivity taste
fiber QEGIIGICF vV =VvBEHELELXD C &
Xk DEREl S, Lo L, response spec-
trum ORWE, B, B, *=—FOEFHETR
4% narrow sensitivity taste fiber |3 & v = VR
CIERSERT, Fhiksv=vBE52 TR
T HRICE 2 IR BRI IC T 5 RIS oL
HFT R o7,

4. FrpErhOfl o FEARHE, AR X OYERR
Hixwohd & v = VEBICIISEET, il
2V =VBESZTEVWIAThZhOEEDK
INNES LIRSS -7 - A v S AN e

DAk s KEO—BTH Y, kER
#Erh o broad sensitivity taste fiber QEEICX D
AU X BRBEET, AX)o—REEERT
R CES L CWeWT L EEE L.

14. Increase of corticotropinreleasing ac-
tivity in the rat hypothalamus following
noxious stimuli, 866-875.

HEER MR TFlo®lT35 v MAKTERE AC-
TH HHEFOEEH

T. HIROSHIGE, T. SATO, R. OHTA and S.
ITOH (RE 71, CBRE, KHKE, #FEE
wedek, B, $—4H)

HEOR F VAT TCTAPRRic ACTH o
BRZBHZERXLENTWS, AREEHRE
FTeBETFHED ACTH HEF (CRF) &M
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BEDX I BEWZRTPEIELDHE OIS
TWinw. Axgaﬂ-’ﬁfvhiu«o# RERWn = v v
AEEE, TR EFEREIEER S » 2w
THRT#M: CRE [BEOZER) @ 2 W THET L
o e Sy Sy vy, mERT Y v
R AR IV OMIENES, =—F VRN TR
i, 7axn<y v 2RE, BIOREEIELT
~VERERME ORISR ETHS. TTIobhb
LT B BIEHERE 2 v 7o —B 9
5, Wb RIS 05 T ERTRL
7B, RS CIME T CRF i hs
DR ORI & 30T U S MG  —Ecithn 3
DM ZR Uiz, 727 LEIROME = X » T
CRF G D BIHNEEIT AT D DR H SIS,
LR VORI R T o
D, — RIS E08H D7 » b o
WWTﬁCRFﬁ%i*¢%T§@#ot# A
FUVRZHR L TIRFE LV EASL D B,
TTI IR T CRF 7Rk 2330
HHRY RAZRTIE T2 v TIRE LR
Zhid CRE GO R b v A wfd 5 S
CHHAAEHODLZ B b o 7. Thbb
CRF v~Ubpid o & VR A F v =iz
WFBEHHR L, CRF jEfEo v — I RIS
FEVEATED LA e RS inip otz Zhb—Ho
CRF it o Z Lo mnEst o » v, i
CRF o turnover 0)’{131}#&73”5‘%’1’!{@’7]!11‘/‘:.

15. Role of potassium in the lipolytic hor-
mone effect in rat adipose tissues, 876-885.

B BRIV EVERICE TR AV DAY
DI%E|
K. YOSHIMURA, T. HIROSHIGE and S. ITOH
ERTE—, BE J1, ROk Ak, B, -
A3
wAEVIERPE A OA & v OFFIEIC X D EY
MEER ST EREAOHET oWt X LM
BNTWS. REBITEIEAIGGE S X OB
S EIFHEZ v h 72— L7 3 v olsl;
SFHERNC B JETH V7 oA F v OE
Lic. #52—17 v ORI REFEIE
BENGHLEL 35 X O RS a g LR T e
DIV Y A FVERET D T X DR
FHL e, kR TY 731 voilRnT
bAH DL, WS OLAY 734
VIZX D= 7 7Y VRIS ML T v
medium DB Y AL FVIREREINSES
T X DA B as, el
@Jm,:. VIS Y7 A A v BB CE TR R
TEHBR LD BT 7LV EH VT AL TV E
I’H]O);’éf‘A WBHEDDNRP T, =k TEHTA
yv D INEHG5 e v B RN hHaE, &8s
uﬂ)imﬂ U W 731 VIR 4 EEE 5
T 0y ABRFRIC X DB L AREROMER DS B
7o, Ml 2 LEE R T Vv VIS K DB AL D
IR RS ER S Uy AR LY T
A VORIMTEE A EFLTIHE N, Dk
AT 2T 3V a)laﬂf;%féz’ﬁ’: v v
ATPase 235 L TWw5bH T &2 HE S8 50540
FGHER oW CETOFERINZ .

medium
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EHREFERFEFBER

KIEIV4RELILE (1922) EF X pUREEHZ L L
YN ERE LN T DRI4GEL A (1925)
BE L 250, TERBEFRFERS
O cEE S BioYRFEoEBEGRICEMS L
CE—EEREYTS I bk oTe. B
Y OHIR L LR EFREOYGEERELY
BRSO NET— R TOREHEEEL2
SRTZ b, FHCHREREEZEHED
VWH Vo THEFRE—ERETICAVTO
BelrEroricinsd. 29 LTERRERMR
13466 F (1938) kT % % TUER, £
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