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The function of the lateral geniculate body

LS NI & (Hisao Suzuki)*

IMAlEIR{k (Lateral geniculate body ; GL) i
I B OBIRA SV R 22T, Zhi KK
BEEEET B 2P TH 5. - OB
% LB T IER I B Lo 0 —2
ThHY, BERREELTRL TS, §20%
5 75 GL 3 aar 7z 5 A PR AORSRE R b > T B
PEEZL BT D 1oT, TRNRIIRAEZEY
2, EDXITHBLTCELNERRZI LD
o k5.

[. 9T (Branching station) & LTo
GL ,

GL 13 R AERIC HBRAET L <, R o
KMl (encephalization) |z ff/r » TRE L TL
HWIOW, IO PN T LA 72 [ D EELHREE
BT, RARIREEEH %, = OmEs
HRIREE (optic tectum) (i3 5. FEEEE,
TeBFH & 72 5 L MR DO —EX GL £ ~T, K
MRBAT L oichk s, LiL, ZoBE%R
BEEHWICR T 5 BB ROMEE £ 5 2
TUVRVWEWVS. LEBSTIZO v 0Ei
Tk, KMEEZRE L T BEOBEERA
V. NSRBI O LY
LA TH DD EICHBELF > T35, &
i 5 Lipd TGL & RMEE 2 ER T 54
WERPZE-XVHDIB. LrLAERL, i
BHREILER L LT, PHRETTEbR T
5. INEOBHEN GL 2 b KIMEE I T - Tv
BT Elv. vV X0 X hEER Sbic
A AXDXILBRAEICES L, SMUERE
R-EHRERVPIEL, PE-PRRERICEL
BABEPbViED 5. LieRoT, KNEE
ERETLLE, ThHD0EHMOREOR, Ho

* BART KSR AR 2 AR s
Department of Physiology, Hirosaki University
Faculty of Medicine

% AT 5415 (object vision) A3k T 5.
L LB S 2@ sz kbhie. &
NV, B MO XS REBERETIR, BR#EEOXRE
X E B iR, SMUBERE-FRERSELR

FEEFID L DI 5. Licho THBRENE
EEZTIRREEESICEET 5.

LD X 5 e REFAERRCHE L,
IR~ RE R R T E L, ot
55T, RIS IR AR - R E R 8
bhaZ tBbhs. 2T GL 3 #EE-HH
WERD» BF L ISR B RRER T 0k
L, M ERELERSES Oz, 0%
e LTHELLEDTRAPS IMPEVIEL
BELB. KR EREzEe T PREED
TY R, xR Tid, KNEEEBRED
BRECI > TOHLSDHEB L LBV,
Toz iz GL To TPz, 2 F ERES
T, PREEIEBEL D SRBERELTV3
LEZNE, HFETES SHICI0ELEX
B+ o EfEEEL LT, F2ic8 T,
RO — xRS, —HFOoRk
GL #~TKMIZITE, b5 —FOix ERic
F7<9.

I. ®#IBREETF (logical decision ele-
ment) 4 LT» GL =.—QOv
bkoEgic & 5 T, GL oEELEER
(SR ThadZ Bbhroic. LBL AR
b GL iz e b B A BEN BB L 5
Rz %, MBS SO SV ZFER GLIZ A
AL, YFFRBEERMTRDbILD L&A v
AEEDONNE — VR EREZIT S, OLeary? (2
I hiE, 220 GL iz 1 £ h oHle
(principal cell ; JH#REH» b DA &5, A
TICEGTIRAE 2 26 5 M) TR o RmR L &
FIRAFEEE LTS, 20k 5 RINgH oy
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SRR DB L E, GL =, —w VidimE
#E T (logical decision element) & L CEfE
FT5Z L RTRENS. ZOBEFTE, ANE
BOREMNR DD &% MEY, FhllEo
Bk -7c b &, HAEEXELS. BETH
3, HEEEE LT, —EREN i —ERE
OA LV N ARGL =, —n Vit AT L &
&, KRIMBUEICIE D O A i Ans LEHAS
3. \

ZOE T TR SEED A oSV A
NGL 2 b—20A v V2R EHNITEDIC
WETHS 55, GL vF 7 ABHERFICA v
NUADORER TR T T B, ZOTRE
%, GL v 7 2D AN T 5 REEMMEDO K
BAx— vk, HHKTH 5 RBRBHEDO T
PR AL o T LD BbILA.

% 1 i gL L SRR = b 2 b
BREBLORBOE— 2 = v MREEZTRL
7239, S ORI L —RRICOERE Lc b
&, Moo IcHBERECOHE —2=y FTY,
HiEo zh T b, on-El, on-off ik &
W off BoWEL R LE. EORMDIGETD,
HRE R TR E D, KA AEE
BAEL 755, COX D ICHE—T=y F OWEE
RS D Y, SRREREOREREE—
G, LA L—RLT, GLy 72 & L BE

Discharge patterns obtained from optic
tract units (left column) and from optic radiation
units (right column) under dark adaptation. Upper
row, “on” units. Middle row, “on—off” units. Lower
row, “off” units, Time marker, 100 msec. Upward
swing of lower beam in each record denotes period
of illumination®¥.

Fig. 1.

ST BROERE = o — v v OEHEDF D,
A1 o B RBHHEO MBI L TR &
Bhhb, TN LF, SbICREREREL X
O B4 T 1% 300~600 msec H11Z BA VN
Z20EEEL, ThroEEFEHTLIC
FoTho tHEChbM®S, 20X LTH
RicH, B =y b OBRAKDKEREIX100/
secTh Y, BHE= = bDZiL30~40/sec
Thol. LiHoT, it GL v 572
BEEEEBLT, Ay VADRERDZZ &N
bh 5.

TOXHBT LI, RFEL=y b LR
=y NOHEEKECOVTL VLS. HEa=
v b OB RKEOME1330~40/sec TH 5 DR
L, #HiEa =y FTiX10~20/sec ThH B, L
7ot o T ERE T ORI BB BT
5w?95m;:1—uym%1@i5:aﬁ
bhb

i & EEFORAEGL = o —w ith T
diéu&w,ﬁﬁklUﬁﬁﬁiw/F®Z
Ry P VREHR E BT B 2 bk 5 TLH
RBEZLNCED. LR0X5kcGl=a—»
vinh LEOA v A AV ABHAT B o icid,
TR ARHE T4 48 IR IR T 1 2 oV RS
HCBELETRE 2 bR v, Ledo T,
GL = .—w ik, el 2 » 5 BERC R
D, R FSE CEEERB T v AR
NECLLLOICEDET, WELEVEELD
N5, TibbRBEICET B kgL b
OREERER, GL =a—vrozh X VR
ZERPEINS.

DL nELOTFIR, AT FIVEER
2N, BEa=y FBLIVUGL 2=y FTHES
Nz, P = b Tk on-Al off-All &
Ut on-off #l b 4, FEIERRAE T, A7 bVERE
B D EkiE, 480~500my 12 o7z, LR
2=y b ORREEHRR S 7 ORKIE 01 Y500 my
Chote. L LB =y b OREZRESE
N DFNICHEE UCIER IR 57 (BB
2, 3@). HFE=2=yw FTRIEE 500my DY
DESE 0.7 OXHHE LTLRET 30
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10ELL DM L v F 72 24 L CER
LTV 5. & 5125 OBFEE BRI,
DL S, HHREHEN GL Ic AT 5 2
LERTS. Glees) i3I HiAHEE 2 Yl L7c
#Y, BHIEBL v b A CEIERKRERS,

L NI sF 5, MBS & DAT)
BMENEET 52 L & ER L7z Polyak®

13 GL NICHHIRRED b DR ETED R B
LONEET B L EBEL, T O
BELLARMEBCEETZLDOTHS D

& L7z, #ofh AltmanD, Szentigothai’®,
Colonnier and Guillery?, Sprague et al.2®
LA LA & GL ~ A1 7 5 BHED TR
THILEBRITWD

TOL D EBEN ORD LS RE LN
BT 5. @A & GL ic AT 2584
Rz, HREBLEOMEM Th B GL
Za—u i @ENT, FoECEEY
FAEHL TV 20TEAPDLINPEVH T L
ThH5H. bhbhiEz O L 5 BRELOTF

2, MREOBEBSHEIC X o THFERSND
GL o field Bfir & & 52, ZhicxdsH
Mﬂ%@%ﬁw R 75D, SRR

rIoTERsNk GL = —n v Fo feld

%ﬁm,%4gw;5m,v+fzﬁﬁ%(ﬁ
WROEB ®RT) v+ 7 2%S (GL =
2— v VOEBERT) PO -T 5. #H
FEFEAEIC 100 msee SEAT LT, MEMRKICE—
ESHME Nz Z. ZokXx, GL o field Bff

Fig. 2. Spectral sensitivity curve of optic tract unit
(on-off unit). Ordinate, wavelength. Wh stands for
white light stimulus. Monochromatic lights of equal
energy were obtained by use of interference filters and
suitable neutral filters. Abscissa, relative intensities as
expressed by transmission factors of neutral filters®.
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Fig. 3. Spectral sensitivity curve of optic radiation
unit (on-off unit) obtained by same stimulus condition
as in Fig. 23¢.,

DYVF T ABRGERE Td - 2. TRIK
L, VFTRABRAOEESE R L (B4
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WRT 50, EHERERESHS &, Z0HK
1% 100% 1z 5T 5.

DX H%GL = o —u U EOBEROBK

Fig. 4.
field potential. C, control responses to optic tract
volley. Others are preceded by single shock stimuli
to mesencephalic reticular formation by intervals
indicated in numerals in-msec. Time marker, 1
msec. Notice augementation of postsynaptic com-
ponent of the GL field potential when conditioning
stimulation is applied to reticular formation3®,
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Fig. 5. Figures showing that reticular stimula-
tion facilitates synaptic transmission at GL neurons.
A and C give control responses of GL neuron to
10 successive threshold optic tract stimuli. B gives
responses conditioned by reticular stimulation. Reti-
cular stimuli precede optic tract stimuli by 100
msec. Time marker, 1 msec3?.

Effect of reticular stimulation on GL

FEHBIATEI L TV 28T, HROEERA

LB L R b D L v 591D,

PRI LA AL e b, B QBT OR
GL =2—wm  BICEENEEED 12 2 T
5%, JERBMBERIL, HHIMIERRIE & FIREE O
WHIRE GL = 2 —w v ichicz 5. EHE
DL GL = o — v VIt{EER R E D2 B
B, ORRTESTI . FIRAIE AR ORI
Tk, HICHRMEOZEN R bhi, Plbo
T LIRS R B T 2 GL v R
DB RES Y, REBROPIAE LS LT
WAZ LERBT 5.

ZOZ L, HEERERCRLTRKT S GL
=L —u VOEPEBICENT S L EREE
WRT & 5%, WNEHEE - T GL H—=
=—nVOEBE L b2, REERETS L,
= o — v VIR —E L b VIR O 2,
B2 3478 bsURET%. 0L %,
RBEHBOBMSETEGL =5 — v VRKOMR
EcEETs. —eHBERvT, KACHRE
HME Sle i b &, =4 —u RIS
SLTHRALEY (B5AKX). =0k HBEK
HIE % 100 msec HBRFPIc TS %5 &, GL
=a—wriE, EHMORARMBCIE LS L0
7% (35 B).

Z OBLIL firing index 220021, Lo &
EEMICHIEST 22 L3 TE 5%, wxI0EK
RCHBRAEE blczicbE, GL =, —w v
REEE Lz LT 5. 20L& o firing index
% (n/10)x100% L BT 5. HERHOBS &
SEE L CTEGL = o — v o firing index 23
509120 B X 9 IeT 5. T 0k KRR
WEHEfTEE5 L GL = o — v »Ofiring index
#3%5{k3 5. Firing index 02 {kowsREIZ
Za—u itk TERLEFRENR S, B% GL
= a—a T, (B & BIHIANE o 7o R R
BT, LB LAESD =2 —8 YIEBVTRE
ERROL BIHIRC B L TE LY. L
DT, BRI 4 U B GL field EAL
DY F T RS OERIE, BT H5GL =4
—nrHoEncks ez ohs.
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MR E D GL ¥ 5 7 2o st U TSR
ERLETILE, ma—mrORESE—
EEELTLb» 302080, \@E» 5%+ 548
RIEEK B Tix, % Th, GL =, —n
YTOEERESEETS. o, GL =
2~V UDERRE NS — 3 O REIRE ER
VA I o TET 5. & 2B T,
BVVERRIC GL =, — v > 10/sec Hifg o
HET, ¥ (bust) ROKEEFRT. EH)
VI KRR AT X B2, 5 5 IiZ BEAICEEER
REEL 725 &, MBHENS LA L, #920/sec ®
EACHETZ2L91cm 5. BIRRKE 7 —
ikl s, ‘

FHMICRI 4% GL = 2 — v VO JRE 5 —
b, B ORREENNE T LT 530, HEE
REETIX, ST 25 GL = 2 — v v o)
&4 (responsiveness) 23 % < 71 5. off-Fila =
v MZBWWTiE, RSO B S REDH 2 X
VR LY, ERBERTSER BHECTE
FFfE e T 2 MBS A LS. Zhick LT, JE
REERFIZ B\ T, HIERBOMEIRTE .
on-Hl= o —w T, REERICHEKEOHE
BB EHT 5. 7o 0 BRI 0 & RS,
REERFIC» 2 - CT—RABHBEICE 2 L5tz
%. SN Hig»z - TIERLS 20, BERETC
BI2AMEOBENTRS5 L5 ICR2 5. L
L, JHIcHT % GL = o — u V&M 5,
BEOETE, Ko k> nEREWER &1k
HZLIEoT, BETEDL LS.

F s o H1O0E DRSS & HERR: L JER R
T, HEHEED GL = o — v VIREBEED
B CERREFAMA% 05sec DOffficdh 3 =%
A 7 8h LEHRSET 05sec Blicdh s 251 78K
ESlvizb ) 2EHT 5. &b 10ERSTHE
DREIRE OB DR L O F OEREEE
ERDB. REHSD on-BIGL 2= » b izow
T, FEEEERF L REER R B Lo b &, SRS
CEBMEOHENMEIFICTHEZ Libh o
Too T I2REERRIC B B BN D ERE R
DIEFERRFIC BRTELLAE VI Edbh
ofze oft-Bl 2= o Mz oW TR AR BME X

Fig. 6. Figures showing suppression of GL
action spikes, generated by one optic nerve volly,
following opposite optic nerve stimuli. C, action
spike generated in GL cell by ipsilateral optic nerve
volley. In other records, conditioning stimulus was
applied to contralateral optic nerve with relative
intensity indicated on each record. Conditioning—
test interval was fixed at 33 msec. Horizontal bar,
2 msec. Vertical bar, 10 mV3V,

> THRERZEZ RO B L, LT HVEERICBE
THEBMBOBHERFEIBD T2 L5, &
DT Lh b, FERCE, GL =, —w v
BERIVRECREDZ L, TibbEREEN
I VERIIT R bNE T LR TS 5.

V. GL LRI TOHRRTS

GL =, —w VITHEED B A VL ZABAF
L7zB, =o—w YidBAT35, Fhicdles
T REARGE < MR i B R B2 B3,

ERU72& 502, R —E o H e % il
B+ GL Iz v+ 7RIS L v 721
B o ield BAEAERT . 20 &,
SRR D AR AR FI I & 4 50 msec B 1T & ® B
&, o field BAIOVF SRR IIEL
5%, Z OIRMEHADZFATRIM & OREHIERE %
DETERFIELBY, FEEmsee T &
i £,

ET, Z OFERDOREA ML R4S B
T, GL ==y b2 L bz, FABELERE A
oiz. GL == NEREMA S VF i s —
D H DRI L » THATSE E6C
(). R 12 b3k msee OREEEE b o THET
SR 2FE R 7T b Y, BERR
DOV iz notch RE BB, 20 L il
BID R 50 msee J5 1T U T Sepkklig & o
%y FUFNEOBMES B REICHARESER (B6
K1, 2. GL ==+v r® %31 7% notch
BEVE-EV L, RS 7 FREOEBREINIENR
B, SHIHEMFBOBESEETL, 2vicid
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AN 7 BIEECEL Y, HMECEBEED
BB E6F4L). MHZOGLa=y bk
A TIALE Y. ZRIEHPPDb LT,
HEHIMICHET 5=y FORKA T2 b1
5. ZOZ LIREHHFIRICE > Ta=y PBRE
L, & 5|z after-hyperpolarization 73%54:
L, OB X - T, RERFEIC X - B
v FOBEERTZ bh- b RELZ DRV, £
PRI EOMEE GL = o — v VIZRAESE

-

';\-.-l \rﬂ““ f‘

Fig. 7. Examples of intracellular recordmg
from GL cells. Records in each column were taken
from single cell. In A, C and E, shock was applied
to ipsilateral optic nerve, while in B, D, and F,
shock was presented to contralateral optic nerve.

(1°

G, extracellular record taken from just outside cell.

Vertical and horizontal bar are 1 mV and 20 msec
for A and B, 5mV and 50 msec for C and D and
1mV and 20 msec for E, F and G3V.

20F M B

o
4 msec 6 00 2

4 msec &

Fig. 8. Graphs showing binocular interaction is
prevalent in GL neurons connecting with ipsilateral

- optic nerve. A, latency distribution of GL action
spike excited by ipsilateral optic nerve volley.
Dotted area represents action spikes inhibited by
conditioning volley in contralateral optic nerve. B,
that excited by contralateral optic nerve volley.
Dotted area represents spikes inhibited by 1p51lateral
optic nerve volley®”.

rrE2bh3.

oz kix GL 4k HRERANFEZITR
5ZLItkoT, XLICHEPDAHT LN TE
530, GL Z=#ifa s i h & v o TR A FE
EIIREETH B, Lih o Tx bR EELM
INE L, TEENBALL/NT, LI LT depress &
T3, Thicbrhrb by, i) 0o
MM SHBEANFELITR Y Z R TS,
BITRCR L X 9 R (BB Jo XU
(FEB) Brmic B—REEmzic e &, Rf»
A F e —F ORI X - T, GL
T 2 A 7 EALE, Fhicki< 100 msec
PLEOREREE L OBSBAHEEShD (B
7, A, D, F). Ficfufllogieg & 5
GL flaic A 1 7 B FESER V. £
RICh Bib b, EHROBIEIHERS L

% (B, C, E). LkdoT, ZOBHSMBIH

ﬁ%&Vfo%&(Wﬁvfaéa%zan
5. WY 7 A BALOERITREC 10 msec
FELbdH Y, BHENIEEGL ma—r il
By F AR EES TS kB Tl
B GL EMifE, Hih, ol &6
A=, ~a VBN LTELBLEL LN,
T 75 b EI#E] (recurrent inhibition) TH 5
505, ¥ 7- —i1x GL LISkoks, KMEE %
ALTT4—F e N7 THRRELDZDTH
% 530,

ECUECHBEOMETHIXGL = —*
VDL TELBRD ERbh o, BETH
W, ERMEORMRE L BEERY S TR
LTvwaGL =, —wvy (LTI MEGL =
—n v LFRE) B IER R E Lo L
UMD BB R 2T 5. TR
PHREMRY S ABAELTBGL =, —n
v (AF#HZERMEGL =, — vV EFEER) B
REERARIC X > THFEOEEEZZIT 5 L\
52LThAB.

2O GL =, —rvYORN, ¥HbHHX
DIEE 2T TR 2R LNE. FEBK
CHUNEME R GL ICHA L THE S Wi dERX
#GL =, —wm v 80fF (A) &, RX{E=a—
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v V70fF (B) OMRARICT
BINEERFOSFER LIz, wih
3, 0.5~F msec I L TV 5.
T ONIERX M= o — v 68{EIT,
- REERARERIRIC & o TR
BERST. ¥R M=o —n
¥ TR IME D FER AR R
I o Tt oL T2 T
pHEL UTHEIMEGL =, —u
Vb, RO S0 &
HrZFTwBILibhol.
W TS FHESY (AE, W
B, TedE, BEES) T, R
FHOIMAIC D TH D, ThELD
RIZMSZDEHE L - Td. D
X9 T E T 2O
BIIEBERLCER LT, Th?
NEFHAOEEZE RT3 E9B
). Cajal?20iz LpuiE, L 2 h
b OE) TR 2 21T i,
HIARD L 5, —EOWEDE
PEA—SOREFRICRET5 &
&, BOEOF LROF N AICH
ENTLES L5, EAOHEED
b ORI O RN S - T, BH
» T ERRMEIE I S T R D s

______

Fig. 9.
chiasma is necessary in the animal having paramonatic
vision. C and D illustrate phylogenetic development of

A and B illustrate that decussation of the optic

binocular vision with increasing uncrossed optic nerve

—ED LD L LTHRERRICEE T
&) (559 BK).

LR TEHEILLTL 5 &, RIIHEELOH
FieBy, mBREOoORTL Lo X H ek
5. [AIFRIC AR O — SR IC R X HEARAEN B &
biha., EWETE, EEMBOMEREFIRN
o—EicT v, EEOEEL-HEC
S L7e RBIE OFBAT (378 b HRBIE O SMIHE)
0> 6 DRRREN T RS TH BT &
Bl wH®, FhREREEICE S L, KBS
ORBFEAMIBIE & 72 v, FhiTws L THe
EOFI0% IR L 755 L H D),

2D & D I IER AR ARRRARHE © IR (RS
LT, GL @ik es R+ 2tk 3. *
2, AXDOL 5 REAETEEN»S A A, B

fibers (modified from?®),

D 3BILyrhE. FLTA, BREEEAIBME
B (TbbRXMERME) P oXE SN TR
D, A EIEFEREREARE (375 b bIER MR
) X THKE SR TS, ¥, b FTR
GL 3 6@dbVvHEM» 1, 2, -6 LART
bhTws. 20N, 4, 6BiIxaX ik
BicX-T, 2, 3, 5SBRIFRIMEMERC
o THKEEZIT T 5.
FkoERIC LT, =& LTHERRE GL
= —r UBHHEY S EZT T3z L
Bbhdole. FRIMEGL = 4 —w i, TR
R EIC, B THEbNTLBDT
505, FRXMEGL =, — v~ &
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IR T L0 OBRES 5 X 9 kEZLHh
3. #ZT2, 3ZhAL0ELEEE Ok
TH BLEREREEC OV TRV B S,

V. FHERE & 304

MR —#7 (single binocular vision) 234 U
BT, YRGB EEBIED IR R»Z O
LIESRNIT I . L2 LEBOSh)nd 5 —
EOHPE Z i x X, RIS >3 BOBA I
HEUBLBB0MD, “nz biFKROLS5ICL
THERBZ LN TES. WHORT, BELE
FERIETBL. b —00BERERP K
FBIORST 5. Z0BERERY b —E#E O
Biich s L &ix, MFOBNR1IALE - TR
3. ZO#F% Panum's area 2\ 5. FieT
BHFIIEMICLTE TH D, fd Lz
TR —HOROFBOFEICR L B LS.
TOX5 KARE—RIZZo0MRIC L - TRE
SN AREE Lo GARBEIc PR Tz A& 5

eI -THELREEEZELZ LA Y. ¥5 1L

OO TIRME IR E O BB R LT hE R Bl v
THA5. bhbhDRiIFERMEGL =, —
v U~ OEFENE, WIRE—{E L LS540
E2OL ST 5Dh b,

‘Burns and Pritchard® iR BE—1 I3 E 48
DTEBRETPMURICRRDOBEEALSES
IOWIRERBEIS 2212 o TELB LV 5T
w3,

SLIRRMAE U B BEN OIS LR ehE
DOMRDOHEIE LGSR P B FhTn5 2
LRREVHBW, LALHEY, WEEELELD
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Fig. 10. Intracellular recording from GL cell.
Cell responded as action spike to contralateral optic
nerve volley (D). Stimulus strength was successively
increased from A to D. Time marker, 1 msec.
Vertical bar, 2 mV37.
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Effect of -high intraocular pressure on spontaneous discharge (A) and respon-

siveness (B) of GL neuron. At upswing in C, high intraocular pressure was applied. Notice
increased responsiveness of unit during retinal blockade®.
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Fig. 12. - Two possible pathways either of which
may generate reticular facilitation in synaptic
transmission at GL. CORT, cerebral cortex. LGN,
_ lateral geniculate nucleus. RET, reticular formation.
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Chorda versus glossopharyngeal nerve in the reflex parotid
secretion

Yoshiro Miyake (Department of Oral Physiology, Dental School, Osaka University)

Sensory information from the chorda tympani nerve and glossopharyngeal nerve plays a
good part to induce the reflex parotid salivary secretion by taste stimuli. However, chorda
tympani nerve versus glossopharyngeal nerve in this reflex is still obscure. In the present
study, volumes of reflex parotid secretion were compared in the chorda tympani nerve
denervated dog and in the glossopharyngeal nerve denervated dog. In addition, responses of
these nerves to taste stimuli were compared in the same dog.

The results obtained were as follows.

- The nerve information via the glossopharyngeal nerve plays the most important part to the
reflex parotid secretion in all sorts of taste stmuli. The information via the chorda tympani
nerve may act only in the case of strong taste stimuli and the chorda tympani nerve does
not contribute well to this reflex salivary secretion in the case of weak taste stimuli.

According to the modality of taste stimuli the volume of parotid secretion per unit volume
of information of the glossopharyngeal nerve is obviously different, and in the case of noxious
taste stimuli (bitter and sour) more dominant secretion per unit volume of the nerve activity

was induced than the case of salt and sugar stimuli.
: (J. Physiol. Soc. Japan (1969) 31, 268-276)
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Fig. 4. Effect of denervation of chorda tympani

on reflex parotid secretion (Dog 3). Solid circle : Before
denervation. Open circle : After denervation of bilateral
chorda tympani. Solid triangle : Successive denervation
of bilateral glossopharyngeal nerve.
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Fig. 6. Effect of denervation of ipsilateral glosso-

pharyngeal nerve on reflex parotid secretion (Dog 5).
Solid circle : Before denervation. Open circle : After
denervation of ipsilateral glossopharyngeal nerve.
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and volume of saliva in four basic taste modalities
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Measurement of renal plasma flow using creatinine extraction in

the dog

Mamoru Fujimoto (Department of Physiology, Gifu University School of Medicine, Gifu,

Japan)

1. A clearance technique was applied to the kidney of 63 anesthetized dogs to measure
renal plasma flow (RPF) with a correction of Wolf for the Fick principle using both

creatinine and PAH as indicator substances.

2. No significant difference was noted between the values obtained from the PAH method
and that from the creatinine method in normal, hypertonic saline-loaded, and salt depleted
groups, as well as those treated with certain diuretic agents and metabolic inhibitors.

3. The Wolf’s correction was concluded to be essential for the determination of RPF
always in the creatinine method and occasionally in the PAH method, especially in abnormal
conditions, where urine flow would be increased or extraction ratio would be lowered.

4. Several practical advantages were discussed on the creatinine method over the PAH

method.
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Table 1. Renal functions of the dog under various experimental conditions
Ciearance Extraction Ratio TRPF Urinary Output Tub.
Condition | Urine (mi/min) (%) (ml/min) (pEq/min) Na
(No. of JVolume o TN | CR | PAH | CR | PAH | K Na ] Recbe
Periods) (mi/min) R CACTIN
Normal | 237 40.3 | 123 258 | 779 164 162 43 iT7 971
(89) | £1.09 | £132 | 46 | £60 | £59 | £56 | £65 | 19 | %109 | £15
Saline
; 4.34 | 481 147 260 | 779 190 188 58 405 | 94
Infusion
(18) | 083 [ £i3.7 | 58 £49 | £50 | 72 £73 | 217 | %108 | 1.8
Salt
eted 08l | 276 79 263 | 750 | 107 103 21 35 99.2
De(pm £015 | 265 | 428 | 454 | 465 | 228 | 428 | 46 | £17 | 02
CR » Creatinine, PAK=par ino hippurate, TRPF = True renal plasma flow

Figures in the table were represented as mean + S.D.
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Renal hemodynamics of the dog under

Table 2.
various conditions
. Kidney Hematocrit (%) RPF /100 g Kidney | RBF /100g Kidney
Condihon Weignt {(mi/min) (m1/min)
(No of Kidneys) | 1y |Arterial | Venous | Mean | CR PAH CR PAH
Normal 63.9 40.0| 40.3 | 40.2 232 240 392 401
(34) £13.4 | £4.8 | £4.9| £49 | +54 | 53 9l £90
|suy]‘:':n 649 | 400 40.2{ 401 | 290 295 477 | 493
nfusi
(9) £170 | 213 | 09| x11 | xe8 +82 | 2110 | 4130
salt
Depleted 593 | 41.3 ] a1e| 415 | 16i 156 270 | 266
(@) +7.0 | 03| 03[ 245 | %40 440 | 58 | 259
4C0 -

<}
S

1)
S

Renal Picsma Flow by Creatinine (m!/min)
3
o

Fig. 1.
tinine.

63 Dogs {5-20kgBW)

126 Clearance Periods
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200

300

Renal Plasma Flow by PAH (m!/min)
Measurement of RPF by PAH and crea-

Bl 5Z L Th 5.

400

UEDEE S bt LI BRIT 37001z, 7
LT F =itk 5 Tax b RPF & PAH |2
roTzohiz RPF ofx0EE R LI-D

7 Fig. 1 Th 3.

Fig. Liz#6h 3 & 51, 48550~400ml o
giH o RPF ofilgics T, WMEOEIZIZE
—¥L, TOMEDOThLELI0%LANICE &
EBZLRbND. Z0I0%BENEEZ, 4
HETCHELENTEL27 VT T v 2EREN
WC0URHEENER TR s b0 TR
VCEEDORRTHE. ToEFERETIE B
BREL RO BobiciE, BFEWBEL LTI v
TF=vERCES LY, 72 PAH 2k
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Fig. 2. Relationship between clearance and

extraction ratio of creatinine in the dog kidney.

3501
.
300} .
z, S
£ 250t Ll
~ . . e
sl .
€ :
< 200} * .
£ e ‘ . “~ *
z HIPRLL S
5 150F KRS
g SR PR
o . .
a 100} A S
B o :
c
& 50-
L Il L L
0] 10 20 30 40
Exiraction Ratio of Creatinine (%)
Fig. 3.  Relationship between renal plasma flow

and extraction ratio of creatinine (Dog).
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Fig. 4. Relationship between extraction ratio of
creatinine and urine volume in dog.
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Fig. 6.  Relationship between extraction ratio of indicator

substance and the magnitude of Wolf’s correction in the dog.
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Bkt 5 iz, PAH EROEEAIcx Wolf
DOFIEIXE 4 5 %LIT T T/h&v. ki
REIICH BN B L S ICIERRETIETRT
WEBRI0GUTIEESE->TV 5. L LEF
s vTF=vERERE FIROS &M
CHERALEBARHERPESILL REL &
5. 7
Z2ZCLEORERET VT F =R
B EOAEREHLTERIT D © TREL
Wolf HEZOMG 45 Fig. ToXdien
5.
FROmL, RENHET L8 Wolf o
CEENRKELBY, FORESFFBEREOE
L Th B, FIER 5 %L T OHEEIREK
B2 2ml/50TF, £10%UTIicEE 256
i Am/ASUTFCh B ERHLATHY, 10
ml/53PL b & 75 %5 L25% P EOFHIERTR b h
BRETHBIENDNPS.

S TR T/ VT F = R FCCER
BRE R RD 58, BFCREVRKEVEHERE
Wolf DBENAFT KR TH Y, Hic Fick o JFH
REOEEEHAT A LN TERC LR DY
ofe. AT, 5B CERNCE4DHEHEH
WCEB RO BEIREBD WD 2B LY 52 L
BEbN TS0 0, ThbDhEEE VT,
P BREREBICLISHALY 2085088 D
ikl

Table 3 i chlormerodrin, dichlorphenamide

A7 L7 7 = vHIERE X 5 BliiE

(DCPA) 7 & oA, KCN, antimycin A, 2,
4-dinitrophenol (DNP), ouabain, parachloro-
mercuribenzoate (PCMB) 7z & o HIHEAR*
A XO—AEERCEALZZAEO VT T
2 LBEREEROIBEECH 5. KPos
BLLT Ol # DFFEXIREIOME (FHE LR
HRE) TH Y, FOEBIIIERBOME (LY
EHEERREE) 2TRLTy3. 20X 5ICEK
Flics T PAH ic X 2 Bmig&L 7 v 7 F
SV EBEREBRART, £LENEVI LR
HoaTh 5. BHRMLRFIRA Mz, KON,
antimycin A, ouabain @ X 5 7z fHITHER] ©F
W RRELRPBZ - T Y, DNP % PCMB
TRREOEPZE Y. LrL, b
AVAHDOEBI AP ST, 25 h 7z RPF
OEBEDH BT, TNEFLOELL 7 VT
F=vt PAH tzhigErsbhiv. Bk
DT L b5 B GRFI I T B A AHIE
FREETIRY, 7v7F=UHHEE v
THRECEMEREE RO 22 8 TEST L
PHLPER ST '

Z B®

ok, DPHEEZHET 2ol Ehk
Fick oFE#i, Ml B8 1037 A H/ER &7
FALCHERE» bEDHHBRZEE T 529
DHIERETH B, ZheBrRIFATHAI
i3, FEERRICT2REERLRTIELD

Table 3.  Effects of several diuretic agents on renal hemodynamics in the dog
Dose |\ o¢| Urine Clearance (mi/min) RPF {(ml/min)
Group of Expts. | (Mol/ Volume
kgew)| et | (mi/min) | Creatinine | PAH Creatinine | PAH
) -5 6.0£20 | 45%8 12731 167£44 | 152241
g |Chlormerodrin 107142 | /psos | /assr | /ursza | /1s8s37 | /iaex20
®
5 59 43£13 32410 96134 | 12841 | 125241
g|DbcrA 30 32} s iy | /assi3 | /128x38 | /isaxas | /i61x4s
KEN 54| 15 | 48223 3216 108436 | 152458 | 158 %67
/19£0.7 | /3516 /uz a2 | /140x42 | /123176
E imyci 369 10 | 24 | 3TEN 16873 | 340191 | 314124
a Anfimycin A ! /30210 | /3713 /12950 | /172461 | /181457
z
= -4 1.7£09 316 51431 10543 | 10544
8- 7
2 24-DNP 10 ! /27400 | /3613 /9534 | /141436 | /123434
Q
5 -6 64k26 | 40411 141£35 | 234164 | 23348
S .
3 | Ouopain 197122 | Jpos09 | /a4s9 | /53231 | /17ess3 | /198s33
59| 99416 95412
56 20 | 14zt 2915 7449
peme 2 /19£13 | /3315 /87£9 /124x21 | /1549

Figures in the lable were expressed us mean £ S.D. of experimental / control data.
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2. IEFE, BEMEREKEAR, BIoH
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SRERE AV REREOSE © b, PAH
Ik BRPF 27 v7F =ik % RPFIZE W
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BTV, .

3. Wolf ofTEIR 7 V7 F = L HHEAE
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A simple transistorized multi-range reciprocal
time-interval meter

Fumio Ito* and Osamu Oyama**

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

Medicine, Nagoya

. Huxley and Pascoel and Matthews? deve-
loped a reciprocal time-interval display unit
and Crowe® also reported a fully transistorized
meter of the apparatus. However, they did not
show the circuit diagram of the meter which
seems to be considerably complicated.

Fig. 1 represents a circuit diagram of a
simple transistorized multi-range reciprocal
time-interval meter deviced newly by the
authors. Negative spike of action potential
triggers the circuit so that a condenser (Fig. 1
Ca) is rapidly charged to a constant voltage,
and then is allowed to start discharging after
the spike. The discharge occurs through a non-
linear network which consists of four resistances
and four silicon diodes arranged in parallel, so
that at any time the remaining potential on the
condenser is proportional to the reciprocal of
the time since the spike. This voltage is applied
to the Y plate of a cathode-ray tube, the spot
of which is brightened by a rectangular pulse
triggered by the next spike. The upper limit
of the responsible frequency is selected as 50,
100, 200, 500 and 1000c/sec by selecting
condensers of 1.0, 0.5, 0.25, 0.1 and 0.05 xF
(Ca in Fig. 1), and the duration of the rectan-
gular pulse for spot brightness is simultaneously
settled by condensers of Cb in Fig. 1.

The most characteristic point of this apparatus
is that the base line of zero c/sec can be
presented. The meters developed by Huxley
and Pascoel or by Matthews? could not show
the base line, so that Matthews® and Pascoe
have calibrated the zero line after each experi-
ment. The accuracy of this apparatus was
measured to approximately 5 9 of the recorded
value, if the measured frequency did not exceed

* BRI - B RRE R S A EE E
SR A RAREEIG 2 AT
[Received for publication February 24, 1969)

the upper limit of the selected responsible
frequency. This value of the accuracy seems to
be larger than the theoretical value of 0.5%, by
Huxley and Pascoel or the actual value of 3
by Matthews?, but in practice the value is
negligible in comparison with diameter of the
spot on the oscilloscope screen.

This apparatus has been used for analyzing
responses of tandem muscle spindles in the frog
(Ito and Oyama®).

The authors are greatly indebted to Prof. M. Sato
in the Department of Physiology, Kumamoto Univer-
sity Medical School for his valuable suggestions.
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On the effect of cardioinhibitory reflexes on the
microvibration (MV) of body surface
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Fig. 1. Electroencephalogram (EEG, LO-LP),
microvibration (MV, 1. thenar), electrocardiogram
(EKG, lead [) and respiratory movements (Resp.)
before (A) and during (B and C) compression of
the eyeballs. Each calibration in right side indicates
50 #V in the EEG, while 1 mV in the MV, EKG
and Resp., respectively. Note the marked inhibitory
changes of the MV corresponding to the lengthen-
ing of R-R interval in the EKG during com-
pression of the eyeballs.
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Warburg 13iE% W CHBBREECE XiE
TR EOEE L BB 1 73 ¥ Ofiffic
DWTENENFE L7z, ERATEOMBIFIR
© HY) O%fl, S —20ONEE, LBOE
ABZEY ERRE U, MR I R e
" Ringer iz 7 /v =2 — A% 200 mg/dl DIEEETHR
2 bORERALE. BESEIZER, %, £
NIKERLELZOREREE LD, BRIRE2L
%, 10%, 5%, 0%DLEHEL, 21%23R
LU THELR.

fREIREL0% D TQo, 4D TQo, & DL
(Exp./Cont.) 13 -k B iz 'H 0.83, /M 0.71, £
1.08, @R 0.86, STV 0.68, [FH&0.77, L5
1.00, REFEIE 0.95, FFIE 071, Ml 0.73, Bl
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0.73, @M 0.71, FFH% 051, Mg 048, BIg
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BREEE I ERICRS T 55, O & EEET
HABEICORESEOETEREEIALN
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LT, BEEHSIOREREFIFREECIh
o ¥, EREAR CHEBRIIbEO Chi b
HEL, EHBRIRET, RIME®RTE B L
ML PR S TREBTHVET.
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) BT CHET LAMBRIR R & KA T O &4
BAEBOBGE L.

I DOH MM, A~27 b+ /L :5c¢/s LTFORK
VEREE DM BT H 5 7eid, lofs, 2¢/s 7
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BHH=VEBLT, /AT FVrFY v W0pg
EHERNTERET S &, —EOBRY (19804)
OREBEE LT 5. FRCHEE T OBEAR
MERTR & VB E OEBIINE 2 BN O BB
BARVWEETRE, WIhb /AT PVl Y
BEE# XV ZFOREKET ER L. —fRiTK
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E#4EEE PR CETHETOBRN T S W T
13, BB ERERHT 5 OBERSIIES L
LT EHEEELND.

2. 7Fvry v 10 pg ZRERCERE T 5
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3. zr b=V 200 pg ZWERNTEKELTD
EISE L 2R, RERCEESEZAD
BHCDONWTIEL DRBEBOEIERL THIC
2, REBBREEATBIEEDOLDTRERV.

1. Androgen D% & ZDHH
{hRIREE - IUTF—38 (RIGARDIAHE)

MR X2V, EIRBIME (pregnant mare

serum, PMS) iz & 2553 2>5 @ 17-oxosteroid 4
Wik L 4-4-methylenedianiline (M D) % & @
X3 EAT 502 EE L.

PMS 2,000u/animal Z#IRNCE5 2L, H
B0 17-oxosteroid I ERRCEE S h,
F O UMBHERESR SIS AN D, 4 ReRIDA
LR L.

PMS iz X D3 asibig L T v % Rilic,
MD @ 20 mg/kg &5\ Wi 60 mg/kg DEIRA
BERITR 5 LRE, DO 17-oxosteroid 73413
PR X, ORI IESELSG LN
Y, AR OTH 7.

Methylenedianiline D#IEEhEITEHR KT 5
androgen A &ROIEIC X » TS S ® L% %
bhd.

8. KIL T U5 IBBEEE & HsTEE
W30 - fhRIBESE (BIFKRU4E)

W REIC & TSR OB ELHTH <D

—RL LT, EPRESRICTHT 5 XBoEmR
DWTHRE L.

¥ oo

MR = 2 H, FPOXHO 200 vy rY
PRACHEHERRZTR 2. £0%, 2HH,
6 HE, 148 H, 308 Bic, HEX DIEEHIRM
PRIz S5 17-oxosteroids ZHIE L, FHD
RILVE VHMDOBEER 2Tc. T DRDOIFEER
DB BT CRESEIRE R T X D IS HARIR 2
B, ==~ VERBALTRIMLL.

ERE L COXBOBKNE 5 J R WREED DIF
B R i~ 17-oxosteroids D5 iR IIMED T
A7, Y 3.6 mpg/kg/min TH » 7chs, Xif
@ 200R % 51 TH 5 2 B HOREDLOFE
45 14.1 mg/kg/min, 6 B HD % D% 18.7 mpg/
kg/min, 148 BTk 2.9 mpg/kg/min, 308 BT
1% 22 mpg/kg/min 7R L7, TOT & X DIEE
17-oxosteroids D 4-¥hl: X #2 200R DR[FTIRE T
X0, BorhsENE 555, ZIVIRAE
#BX 0 AFI0AMAT, LOBIBHE S TRV
LEDHWMVSNLEIRLNUTZ2RT T &0
P oiz.

9. Mrho. cortisol & corticosterone D%
BEE—EIKCIDIFHLOASR

BT (BIEAE 1 24:3)

Cortisol & corticosterone 37 /L — /L & iR
DEAWEINZ S L B2 THH, BEOEHE
HE XD L, FNFNTE S 7z fluorescence intensity
PRET. Tobb, 7432 — L & B 1:9
(V/V) OIRAW T cortisol i corticosterone
3 ~5#%®D fluorescence fintensity # 7" L 4:6
(V/V) Tidigie 1/3~1/5 &7/7.

ZheRBLTH LV AFEREENR L.

. DD accuracy, precision, sensitivity Js
X OF specificity & FANToAER, BOCEREPD
DERED 27, EREBRCERBEO X OEF
MIRILZIR Y, #DHO cortisol & corticosterone
DEE, TOFEEZAVTEZEL CTh, 11ED
4 R TR ORI R AV E v 5B
LC cortisol %3 0.06 pg/kg/min ‘G corticosterone
¥ 0.02 pg/kg/min TH o7z

10, EHBA XOFBRERL E ¥ (11-
hydroxycorticoid) 4%[Z3 LIE 3 pilocarpine
DYEM :
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HREOZR (Tu-Ls) #EWIL Tk W»izA X
T, EHECEBHRD 2 KK L, £ O Mmig
#1> 17-hydroxycorticosteroid (17-OHCS) &%
Nelson-Samuelt 7= Cif|7E L, F7- adrendline ¥
X O noradrendline &% von EulerLishajko ¥
DZEETilllsE Uz, Pilocarpine hydrochloride @
0.3mg/kg 721k 1.0mg/kg ZEIRNITIESL
7. i .

EI% 17-OHCS 4k fEv pilocarpin JEHRT
X 0.02~0.18 pg/kg/min TH - 7ch®, HHHEH

UL#EmL, 0.74~1.66 pg/kg/min & 75 7. El )

BEIE RV VS EE 0.3 mg/kg @ pilocar-
pin HHTREEEOMME R L, 1.0mg/kg @
pilocapine 4TI SRR BEINE T L.

N, MELERFZEEEL LAEZEFLIY iCxt

T BREHEORISHRE
FARAR - AAFIBT - MRS (BAKE 14
)

T HHEONATE, Tyrode N DEIE T
BWTC, »TF 27 I VGIEEOELE TR
ELT, BREMIAD 7 2 Fa ) VITHT B IREE
EZHAT, TORNEINIREE, 2T 1078 o
H7z0, vHFTE X107 OH e DEWELL
25, SEXAFmELIFEE LT, insitu OFIE
N (Z2HERN) I, BET £50 a2y Ve
LT, RSB ThRI.

#*E 2kg §iEOv ¥, 35mg/kg OF v
TR =NV — X OFIRPIES TR L TElZ L
Db, BT 5 C & L EH» SHERE ORI
2R L (BEHYEE), o, SEaikex
FRUREEL L, v 1577 7K Ecige
L S8 7. 7 FrEY 3mg/kg %
RNCERTREL, T2FALIYVVYDLAAD Y V
YERZ BRI L C, 0.9%‘E/KTIES» U 7illk7
FN2 Y VERD 0.05em® % 1~ 3Rl
B (ZHREN) &, EIEENEZ b WOE
HL7%.

0.9 % E e /K ORI NS T 1, MmECE b
Hbhisw, 108 5Nt h A TOREDT &
F b2 ) VORIBAES T D MECTELSED
v, 04 FOREDCT7 2F /L2 Y VORIE
RESTIE, 26l b, ERETED (IR
BEV) ODOLIMESEFLIEUDT, 3~12
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EOBETERTS) T5308555, MMM
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DR ENE L, &5 WITEIE 5 ORI
2B oROEEE (18) CBER¥PHDD»D
A, R R SRR © Al (Cannon) i
DWTHRI LoD T, FFRAEERE TN L
PRI o WT AR AT, ks, BB
Lic7 2312y vOMNED D WD 100 f5
BE, FIRACEH LTS, ECEE LWL
LD DNIOT, MELEE, 7eFL2Y
VORIBINT 2 EEEAEELLND.

12. ZRREEEEEDOAD R HICET
Wb BERERICONT (B 2H)
kKk—F - BHEBE= - IUTRE - &EF (&
HARAKAH)

HEANCHE OBV RE»HDE, AFELSL
SEHEL, HEEENRS . EHEBEEERHIT
SAEDORIBITIC X 5 E 5L ST, FITEDP—
HICRATE R RD L DD, COBREDL
NONIEFBEHER LIFATWVWSESR, TOBHKICD
EWEAREHTCAOR LS T 5ER 1T
7.

1. SmEREEL, AEEIBET 555,
EHEFRRITH B EFLO%KS 30m T, SHHED
ETE~ATRNET S E, HIEEBEFNMT Bm
DIEHECHAE L7z h 5 40 m iETL ET, £

%

CFAIRLSCERET S, IHIC 25 m & 15m ff

TH R ERRBEREI LS . XIMESThE
WE— AT, REREZEL LS.

2. HlEEREEL, NWEPBET 5545,
EFLX YT 30m IEIEESEEL, WHE
BETNVOBREPLERTSE, EFLIXVES
0m & 50m [HETERMEY, 20m »be
FNOREZBE L 74, X5 20 m XfFER
EOXECERREPIES.

3. MfmEE, BEHEXCBHLCTES BE
FEOTIEWHS &£ 7L OME THERORED
HBRERL., FlziE, EFLOMETTIES BE
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1, FAEAETE ~ATHREFILIC 60m 55
15 m ' K TRFEHRBES .

4. EHISEBTEOR LS S0m J O T
BB EDAVE, g » ALK Sm OXEE
{FERRTE v,

Z DX 5 EERECIEATE N, SHRED
R, SIS OBGRICL - T, HEETERVKH
BECBEEZPL P LI.

13, fEKEDDHRELTF Y OEHFHEICDT

WERBE CukE L4 . gRAv 3 (FBEL
FhER)

AFYBBSTFWETHHLL2TRTIOLL
T, B L L 2 BEREERL, Eloameid
L, ROEEEHBKRTH D Z &, Busxh U Cif
HERTZEENBTFSNG.

LAV AT VIBEORBRBIE TS VWIEST
WEDBHEZIRT550L LT, #HEBkDS
CHEREH LTI CRRETS. EREEE
LTh, ~< + 27 U v FHOSMWE (WE 14~16
mm, £& 50mm) %AV, ZIIHERIRIETEE
L U THKIBAZE VAT VIE 0.02%, 0.01%,
0.001 %5, 0.0002% DEETLNEN 3 ~4ml &
ANTZhZERERLDLDOTHS. HHAOSGk
LLTChE, BFRHEERZD > Tl REDH
SO IHEEE L2 BEMNIT X D ERIWE LT
2T, ThEEHRERELYD, BEACsT sdhmo
BUmBDEDTHS. TOXIRERBCL 5T
AFVOEZRETOWTHER LTS, 002%35
LR 0.01% & F VISR OBEIHHE L cBHE
1, —10C~—15C THEWTHLRHET % ¢
xR, TOMOBEOHRE I, ZOX5
BRI BNEP -T2, CCRKBKE=av IR
~LELTHBAINTWS. Z ORI O

EL{BRENTDH - T, 77 AFEIBMET R -

TLES. ZOHFRAFVHSTFHKML TH
D, EEKEBESTVWBERDTHSD. ~T L2
vy MEBBHEIND R Lz - T, SeSEtAks
KL, SHLTHRHPELL R AF VT ORF
DIEEIKAIK DI DDDTH 5. T TICHHAKD
BEC XL - T, BMENEEZ—2>OM#ERERL
THY, HEKPBRETSRES &, BAHEAK
B BEE/KOBREIC X BBENEY, 2o
ToDBRBEMICHE L 2D THS. ZDEdhaF

& W

VOESTFHIT L ESHEEDPDS, AFVOYHE
{EF R PSSR S 4L, A F v OETWIEF ST
TN HDTHH T LERDI. ’

W, AT NDOEFHOFRENERNS L CIRICE &L
ETHEEBEEOPR

TIE GE . EEM— (LK 2 43
PEREEIRIC X 5 D 5iGEEIERLO abolition W
T HHEIS VD, TNEBEHEE OBERDWT
B L2 d DR BB . bivhEER
=L LB/ T IRIEE W & 5 BBEEE R
%, BIEREROKES TEHEME P E L
B, FRITE » TET 2RO L BlgEL
fo. EAE 03c/s OFEETHREIL RS LRI
10 msec #>5 1000 msec & T DK A TIHDHEW
Pt 1sec DIBMERAEITR » /2. IEF Ringer
WP iz 35 W TR 10 msee RSB A TR S
& FEEEBALST 1S D O ARG abolition A5 5
B3, T OBINHEIEJ1VE control D20~30% !
Xy, IRHESL 103 D EEE o IHMESE B3 DR S D
CIRAT 5. BEEE OS2 EIKEREL TS
L, 50 msec & TDWIHIT X » T 10 msec TH
BRI AESELVIETR»EZ D, 2o
RIVETEBN AR & & BRI —EDORESD
active state 7\ LIRS R RET HRIATH B T
Lbhrol. TOMMHEELEEADTSE. K
W 100imsec FiHEE T O@ITIC X 0 IREEIRIVE
LR AT B ASRSE 1 23 D BRI 4 < 2L
. Finbh b 2 ORI INFESL B D EEDS
WAL TV (B 248). $C 400 msec F Tl
IAEST E23 D REE o 37 RS DI O M A L
IS BIEN BT (3 4E). BB A D HE
T E A SR TICD ST B D IFHOE
B X 5 TENBEXRT B82S0 (E 440,
600 msec FfHiE THMHIENRIIIHR L o, BEARE
BT BIHRL LD DR T DR R D active
state DAE I EFT—2ODIEIC L V55:%
Z B, Ei3n BB DEERE active state DT
CHAT S EELBNS . REBRITSMEID OO
S5O active state DIFREL LB D ZREL T
¥V, LEME TR S active state D
WEDH—FT 5. BEMRICE X1 TS Ca
PR o INHESARE o tetrodotoxin DEENT DWW T H
B L7, RO LHIENC ST 5K



£

#a activator & iz Ca £ 4 vOBREL(LEATT
PDLEDbNS.

15. TENEY MOEDESME L TIRICE &
IF$ caffeine pRHER

ARILETF « 7l B LK 2 4:38)

BT % caffeine DULHE T3k % X 09
HAOYEHE, % OIEFMALE X OIERIBREE 275 D
LIS TV B2, LIS 5 caffeine
BRI DOV TILRIEREISE B S V. bt
ENEY FOEE AV, 3mM kX 50 mM
caffeine D% B.7z. #O#EF, 3 mM caffeine
2 & VRV contraction time I3 ZE (ki <, ¥
6 f5 DI 183 % 7R L 7=, 50 mM caffeined 3
BV, BHEASEET2BEE, BT T304
BHDNB, VTN LIRS EE L. o
b L ORfER L - 72, T DX 5 InIliE ik
BLCHHERED X > BRF X VRESh S H
ZIRD D, o RP, AP, APO, rate of rise,
B LB E IR CTHI. TR, APD @
TR, FRCH 4 FHOIMER 52 L <, 50 mM caffeine
DYEIFCHE ThH-72. 2DX 5% APD ©
IR & UK IR O RN — TS DRI 4 1% 5 &
D, TOMILAELYY, 3mM caffeine Dl
4, $96, 50 mM caffeine DBFEIIH 25T H »
7o,

TDX 574 caffeine 12 X 5 ILHE J1 B30 BV 4B
Fast Ca IREEx L T, SERBIMBIGRIC D D,
X i Tris Krebs sol. 1T % caffeine 13 #iz %
ML, TOKREZWSNED Ca JBEE M TFLLIE
B 4 2121372 <, caffeine DILEEE HoMED K X X
38 LB 108 0 SR EVE BIBTIRIC B o 7.

D EDiERS S, caffeine DULHET @ B 38 1%
APD 0IER & mEAGR T3, caffeine V3
# E-C coupling {EAL, Ak Ca Ot
BT EDBEEREND.

16, h4 D9 FLHOBRAEIFEICH KIEFT
h#EE ouabain OYPE (JFICDEFHOEMIEIC
20 T)
Sik—mk (JukEE 2 4 HE)
s A 7 FHLE O EHAS, Purkinje i
HRIC T h & OBTEHMIEICS X1EThER
ouabain (7.5x1077g/ml) DEE L MIANE/NE,

& 295

MR X 0 EEROBRHEE T OV T ERE
R HBME Lis. £ ORE,

1. Ouabain FEFX, KEOHIEE BSHE
S, EEVEMNORE (Ap height), 371V EE
(MRR), ##E0EH (APD) % X QA5 fkER o5
AR E (Purkinje #§#t & Purkirje # : CVp-
p, Purkinje #ifi & EHAS : CVeov, BEHHEE
i : CVvy) ZikA 555, ZOFERED
BN G WEBERKS, Bbivh OREZE R
Az - TRL - Tws.

2. Wb % specialized conductian system o
e BT, PEHESEEN I DELE
*T5.

3. FIMBEEDSE VRN Sh OB S P EESR
Mg oML KR 5.

4. EEH L BITHEIED APD OBk ch
LOEMIO Ap height 4>, MRR K5 Dd
g/ -2

5. Purkinje f§#fi> MRR p4 iy, #
@ Ap height, APD 4O LD KREL, »
DL D LN L D AE .

6. CVe_p DA 1E CVr_y, CVy_v DR IT
HRTNNE LS poEL BT S.

7. Purkinje #i#E®D threshold @ F&H13, FEA
MOXTNTHRTRETHS.

8. tiEiE ouabain {EF10~2051%5 5 H5S
WEBLBLUIARD S, ZOARIKED focus 11
Purkinje #2720, L2 3 BSEERIN T © S
LHVv. ZOME, CVe_p 55X CVey D
AT B, BT APD O & o ic—
F L Tv5. Purkinje il 5 RINEREITIE, #
hhid o diastolic slow depolarization o ZJfgHs
EHHEML TS,

P EO#ERED» S, Al ouabain iEick ¥ %
extrasystole DFEAFKEE L, 1) Purkinje f
HUTE OB BT 7 » BUBHES I L, 4
T ectopic focus B EH, Zhix CVe_p,
CVev DA X - T EN B2 &, 2) APD
DBWIBRCEATEHD APD OF/bMA & VWi
W, BED re-entry HFEAELRTIALBILD
TODEERNEZLLND.

7. LEEFHOBRAMEE
RAERZ (JukH 2 48)
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L R OB [ ERE oW
THRRWT R B E LR ShTwiny. b
bhERIEER X AMLEERER S, 24RLKE

X AENEEEE W ROLIBOFLE T
DWW HEIRE Uiz, % Ok Rl BERIC X
BEFEMG®, 1) BRKIEERE exponential decay
&R, £ OESHH 212 L15mm, 2) BE
B otm VIELEIEBRN D time—course & cable
equation X DEZmECkDH L 25msec, iz
half-time X Yk HE 35msec DRz, T
NS DETEE S LI OMMIX cable properties %
FyEwvwxs. 3) MiE, #KIE(1957) 0% EE
AWTESEAEOS b LY O R, EREE,
DR R, HHEOLEE VHARE R 5 &
0.76 #F/cm? Bz Hiviz.

—HAPEEE T X 5 b, BREREMIT
exponential decay ZREF, Tl A Bessel func-
tion K L7=R5 X5 TH5. L L wm B
SUBBHEI X » T b ETEE—HK L. &
BB DIE_ LT ORI OZE T D W I TIEE
OBV X BERR BN 5 7epd depolariz-
ing current & L7 A, MIRSLBEE TIX—65
mV HHE T EES S 1 A 5 EE B R 3
EEEHEATESS, MRNBEERCIREDHE
REDFEEFIRG TR, EvbWLTHELL
BATHEEERSXE —40mV LR D EWE
ZRLTz.

18. R H T LEFO active state [ A
ERLiE

AL (LK 2 £H0)

B, OFF, & LT, BilnB)ElERm O
HOEEIEE & IEEIRBIC Wi, B TH
WHRRFETELLAMRINTWS . FEIR
AF = LOLEBERTOVWTETOERERS
;’Q’:.

1., BNERIC X SWERERR

ZHENT U BEHIC S T & Wik 7k
B7EVv.

2. I ESRMEIHE R T OFTIRIC B2 4
BB '

3. Quick-stretch (Hill, 1949) o T HHIT A
5B XS THIHIC T 5 + —~BSHbII W TR
RN OERBADBND.

&

4. Quick-release (Ritchie, 1954) TVx, FH&#5
& Bin 0 A A TR IR ) O DRI
5.

5. Quick-release (Jowell and Wilkie, 1958) iz
T, EESERERRRTIEL, BREH O
release WIS LEHERE O AREDLNS.

Bl b#ic, 2, 3, 4, S5fhoLfs—3L
12 BmTH > T, TOBDOEBIREBOREESDD
WZLERTIDEFALND.

6. Iz, SDFHERREL-T, Ca DHEICX
Y, EEREORMRROREL, TEiT, X0
BREOMAKERDD LB TER.

7. [T, quick-release XL, EFIE
BEZOKT, BEGE, TER & TSRS

b OEREE, BR Y= /LOERHET O
R M D O L BRI BT AL L
7.

19, DEFISHEICET B8 Y D L4 F Y OFEIC
DT '

SEETER (L H R 1 AE)

Sy Y A AV HBEmEMOLERCEEEZ
FHRELDD L BREREShTWE3, Th
ENa A A VERTH2VE 7R/ ADHEREK
LA viEErT s v &7 & v ADRL & OREE
B iEET 5 LHPESRTWS . FEHEFEOT L
% v ofgies dmmol KA A4 v &&Ts Tris—
Tyrode AW CEOEBMERZ—BFIESE, T
OEAH L TELNY Y a2 52 L EOR(L
PHEL, BLEHOEE L RRAERE X .
Tinbb 0.02mmol Baif A v oGtk v, —
BELRLT L F v =il s b ERMEZRRT
2z kS . Ba DEL EF T2 h
THRERE & T HS S ET LRI T AELR
&3F. Batt A A viEEL 01mmol BLETH
BIBAT C b OELERGERIT Tyrode HIT
XAEVE LR LB g ChEE LRV,

Bat* JEEESS 0.05 mmol DEIEVIFE BT I
» B MREALEBIGET 5 DI 05 7wl
5052 T 5OBEBTH-72. ZOGEEINE
DOMHRT IR R VR RE T 528, TR
FEROEEIE S A<D, LRSI X
- THEF L DTGB LB T E

Psd



W7

BLHETHE 120~250% OEEBRLNS.
ZOELDRERNZMRT 729 short strip 12
X% voltage-clamp ZFAL TEBROZE LR
BIE L7z, ZOHR Na 1 4 v 2 &bt T
=60mV H»5 —20mV O#HFICEWTES
Na it e b5 Eifs Batt 5H%0EARIC
BWTHEINL , #&[@ CHiPH D clamped voltage T
BT K @itk Mbh 58N LT
. ZnbhD Ba A A VIS NF vk
WTC NaAAVDavgrxyAPE KD BEX
L, KAFVDavLgy g v ARLRmb+%L
LPHEEET, ZOZO0EE»DEREIEOR
SEFUETLENTES.

20, h T LDEFICEs KIFETH BNz OVER
EZFR= - FHBR— - B § (ATRRE
2 A1)

TR = )V DG OHEFREA B A, BRRE FCHHD
A & vbihvT W % hydrazine OEATE DL
M%) dinitrophenol (DNP), sodium cyanide
(NaCN), =/ = — FEifE (TAA) & OBEfHRE T~
WOFHRE % 7.

1. Na-free hydrazine Ringer (H.R.) 'ji'C,
L DIV 1 IFRILL E#ERE S hy, 3R71E Ringer
HITIE, @104 ici: LAEICEL, BCG Tl
amplitude 134y 3 £, duration 11554 &L,
BRI 12 gt 5.

2. 0.001~0.002 mM DNP H.R. TiZ, %
s D EBRIRER I OB A 5 hu, 0.001 mM
T 205 i B THRAK (Ringer Hiofy 2.5(%) %
U, OBk ¥ 5. @ik o DNP Ringer
FTCIIRINIFRZETH S .

3. 0.05mM NaCN H.R. T #alic 2887
RNDHKBL 5, 155F#%TiA (Ringer i
DY 2.5) fEERL, FOBLEVZEIL T
{ . [ o NaCN Ringer H1IClEEINIRZE T
H5. ‘

4. IAA H.R. iTlx, 20X 5 LiEH W)
WIS 2 ST, IRIRE TSR L
ERETREECENIIRAT 5.

i, DLEDERIISEE 20C 2Tk -7,

21, ENVEy MEBERGICELIFET 5-HT &
FTHFaA— 732 vOERICOINT

& 297

o B Lk 2 4:38) - EL BB (Jukhizk
) ,
EEREfRARIRIC X SR T, E/LE v P OEBF
B BF9 20 mV jiE ok 30 mV) OEFEK
BERFEI NS, FOMMAR-x~vix, B
DHFELE ST, 2RFBOECTHEANL slow
potential @ iz, A 9 E L7 burst discharge %
MR oTwd, FLTCZhbDEMEILEFEFAL
THRNOFBEPRBDEND . TOERIG & HHK
P D LR IEEC LT, RO ELRERL
TH5HE, 5-HT v, ERFESCLT, 1 x
106 g/ml Ll EOWRETE, D 2ITHIETOR
EHRETT. ComoREEx, 5-HT o
RERSCLD, RECHIL, »whbd 5 tachy-
phylaxis #RH -+ 5 HE»H 5. Z OBFMHIT, [
UM R 2T 27 vF/La Y v, EAK S
VOBEL DL, T WL BT, BT
Wic 5-HT Z{ERSERBALMELTVS.
Tinbb, %E TRIEBIER L k)] @ dissociation
BRONLDTHS. £LT, 2 DT LIE, 5
HT 73, E-C coupling /T & » DR CHEE L
TWHZ ERFEL T W 5 B THELE N, ¥
7z, 5-HT LBAMKERT3 LEA 5N TS
/47 4 v (1 x1078~1075 g/ml) D NLEZIL,
5-HT %4#%5. LT, T OREMRIIIHIShix
ot b, 5-HT OMRERTHTHHE
BEZT, FrrFr+yv (1 x1078g/ml), 3
X7 rrEY (1 x1078g/ml) OFfRERZIT,
FOBRIBE LD, WTROEE T B v T
HIRRE LTIESRPHER S NI, 2D &b
5, 5-HT ich& Pl Ailal s 3 5 B0 E
BENRDDLEELONE. —F, #T 21T I
v (AT EVFIY, TEVFIY, AV TV
FU V) BERAESERREL, $RXTOBER,
TEEEMORAEMEE, KX, BICENOHEL
VI EIERBERE TS . Lrd, ZOIERhE
Vi, AV FrFy v, homowikl, 0
HTH 57z,

22, JTh4 ABERF® Catt R84 4

Rz (JLAthAE) - BREH OLRE 14
)

=" A (Nereidae, Tylorrynchus heterochaetus, %
HERIAAA b R) OREEEER (vemtral longitudinal
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muscle) EEFBEMBETOBRECARmTHE T
Lo o fo. FEHEARIAS 10 msec DA RE 72 i
FARRESS 5 cps ODBLFIMC X D 3 I AREEHE
s L FEEICZ A7 sustained contraction 7R
7.

Z OO ILIEER X AT b TH65
mV »%. 1050 (Kl OZELiTH L TRAAE
1§ 40 mV ThH D . BT O Nat % Tris-Cl
CERT S EHIEBAIE 5 mV s L, 108
o Kl 0Zfbicat UTREAIEK 45 mV D%k
ZRT. E2E 5T Na* KK%?"B?‘?’C‘F’(@‘/‘ Ko
TH B LWEEEELOEINSHETE 5.

HREMERIFRCENTH LB MEEIL—E
Lis\v. ZoliEERY 15mV @ overshoot ¥ X
V% 5 mV D% 45 4E 5508k 415 . Wheatstone
brige #:iC X HHENBRC X » CHEBIEMNEHE
EXELLLENTED. ZOBAOMERRNIE
RHWBOLNEFA—EBERT. 7R P EFY
v (1075 g/ml) I EHFEAR ICHRAERC L S
?ﬁ@f‘éﬁz@ﬁ% X, maximum rate of rise (IEF
By 30 V/seo) wal R 527, SHITH
WHEEA R & GRS D3R 2R S . TR
#werh @ NaClly % (TrisClly TE#HLCd, Cat*
PDEETHEEHBEMERAESEDET L HATE
%. BiEmh o Nat ot Cat, Mg*t 21D
%y, Batt XV St iz CAlRNEER
705 LIEBEMNERESES 5. Bat, Sr 0
EELNE ¥ 5 & EHEMOKRE S IS
%. 272 Catt OP& LR v plateau phase
BEHEL, Batt TIOVZPTH . Mgt ik
Srt+, Batt & 2 7 0 AN EE TREDERE R
EXFTELEVOLE ERSES. Na RIRHK
¢ Catt OEINTLEWOEIRL, HEE
ROk E XL rate of rise LiXfEEBESH L. Bk
OB B = H A MEBIROEE BT D H5ED
EBRABCTREIEBEL LV TEDLVRERERTT
13 Catt =R 7 THHS EFEZ BB,

23. Catecholamine 35 v EREDWEE.

EABICH LIZFTIER
AIGMET) - FEER LK L4

Catocholamine 7SEHH; D MEBESH TRV

T, % O EERE R (RE T 55X Orbeli %)
BrlLTaHbN TV, TOERBFIT VT

3L DELFBDH 5.

Hatter and Loewenstein (1955) iz X % & nor-
adrenaline, adrenaline V¥ = /L O EHH CILIEE)
WO Ach ExT2EEELZEDDILTLD
&\, Krnijevic and Miledi (1958) 135 » + D&
##5 T3 adrenaline VEFRERIFICIER LT Ach
o RETz Ltk BE L, i Jenkinson et
al. 3 H /L DOBAGT noradrenaline HPFRE
MO Ach OIHEHETEV S TWS. L
L., BEEEDL (1968) i X hvid, 77Dk
Ti% noradrenaline 13 Ach @Rl % 8§ ¥ 23,
adrenaline VX5 #RHE DIRERLZ M 4> # L, input
resistance # BT V5. Z OFEIX Bowman and
Raper (1967) 33EHIREEERRIC X b FHERIRIC
a-receptor f5fEHEIC B receptor 23 D &\ 5 TR
E—HLTwWA. X2 Thibhii7 » +HERE
DIFEASIEAR TR ZFT 7n » 7. Noradrenaline
L adrenaline (1 x 1076 g/ml) /I JEBA 2 ZF 2 T1T
Epp OB &AL, ZOfEfE noradrenaline
25 adrenaline X h#&< , isoproterenol TR &
Nn7c\. T @ noradrenaline, adrenaline O/EATF
iz phentolamine (1 x 1076 g/ml) #{EfAS 5 &
Epp OBmIMBEHIMALI. £ T T phentol-
amine DHAZEASE5 LRI Y Epp OFHSD
#A, MEpp OHBSEERZEDL LT L OHS D
WABR BN,

Dl > 3EEREEEL 75 5 noradrenaline & adrenaline
VR R /ER LT Ach ol E#mT 52
EREETE S, UL bz OYERVE noradrena-
line %3 adrenaline X D& < isoproterenol VI{EM

‘Lz &5 catecholamine DRNE B AHE S

%75, phentolamine TR #Ifil ST iTh % - TH
Ve A ® bbb . £ Z T phentolamine y3: f
BRI D DL LAEEHRBECERLTVW5D
Tl nwhrtEbhvs.

24, 3 3 FREGEESSICHTD Na REgEPIC
HHNDE BN NEEEA

EE# LRH 148 - R (LRiE
)

3 I RREEREGER TR W, Na RERWEH Tk
EEMS —35mV 225 —5bmV il L,
LT . £ LCIER D Tl B R oM/
B SMERIICHEA L, HREOM/NITEER
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R Lind bR, 2 A58 Na RERigdC
VA W O NE RS EEE AL TL 5.
Z DB T B B PITDOWTIART LI,

Z DERMOR M O #/NE L1k, d-TC
(1076 g/ml) CHHI X+, atropine, picrotoxin Tl
MR ENL. ZOBAOKE 31k, Na KR
T 19mV ¢, BEME AE SORBE»S
9 —20mV D&z AT FMEMBED D, Eol
BB OSH 25, WK D IEEWESRH
Al an s LItk - TERIh 5 Z L b
P ofe. EFEBRPTHDLNIRD 5 72T DERLRTH
BB LS - DiE, BEMISEAEIC LS
E.M.F. oligk &, BURLOMIMTHBE SN S.
ZLCZOBAE, £ © FHEASH —20mV
DETARDHHEND, BUNIEEL M e jp)
LEZbNG (BIEHHKP T, 2oMe jp.
DUIRERE 0mV TH5). Na Rgightd
DT, LOF/ERDOIBHE Catt, Kt £7213 CI7
TRIFNER BV, Z DFEERTIL picrotoxin
2G5 L THY, %72 Cl % glutamate TREHL
THHBREMCE AL voT, Catt b
K" iwx5. ACh (10%g/ml) %#%5% 5 L KE
fx —55mV X2, BUES RS
BHBNBDT, ACh T Ca™ L K' 0iFiiE:
BRLIET 5L, [Cat*) BX (K DIRE
REXD L, BUNRERNOTEEA BT 5
BETHD. Wi (Cat*)y BWT LPLOEBMAIC, %
7o K 2 X5 L@ EIH LT %
DT, 3k ACh 13 Na* & K+ oF@iEx i3
EENTWRR, ZOfTIE Catt OF itk b1
Tz EBbhs T,

5. F/YRHTILEIRD Na, K 5L 0 Cl
173 VEFRBLCHEITTHRBREOYDRE 4R

HBSCHREA (JuAEs 1 A:EE)

HIHKPERERE S & LT @ urethan (0.5%), barbital
(0.4.95), pentobarbital (0.05%) %5 X X phenobarbital
0.1%) 1%, Ringer RAHEHR D LB D Na
1A VIREOHMEZ, KA4 viREDOEL %, %
7o Cl A4 A ViREQMMEZ L EniF L. S
5z, ouabain (0.0l mM), DNP (5 x 10~ mM)

C BXOTTX (1077 g/ml) & #1EEHAGD Na 1
vEIOQ Cl 14 ViBETH§T 558 Ix urethan
HLE{FARKIHB T 7. ORI

/N

2o
&
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5O OBENGER YT 2T #0254
L bhEIIL L.

26. 7+ EHLCBHOIMECHITD
activation

IIARERTE - MIEES (LA 1 4H)

7O VG (R - B, BB E vEs (B
B o AR VIARHIFATT I IR B LT
w5, La L, AR, M REEe I
DETREL - 2EF2TRT. HIUETIE, &
B (10cps BAE) ORBTHBTT & RARKZ
THREBTEREIIEV. EREREKRS (27
mM BL) THRAFI RS L Sh D BEF T A
B WEORMMSSE. TOX S RHEBaH
L oMER R TIREO—21 Catt /N
~DRIITED DD EEZBNE. T THi%x3
mM EGTA fpEf%, sho Cat* jREZ %L
gD L REORIINC Lch 5 THEHEE DRSS
Bodbhb & HIKEBTHR LN RERILOTEE
ANBIE L T L 5. Z OB EREE ST
EY 5 E CloRMBSIEVSFEE 0.5 mM
caffeine 7372753 % & G MEIRGE A3 4EHE S caffeine
25 Ca** @ influx OFEEERHTLEEILND.
&R (0.5~ 1 mM) caffeine 3 X ¢~ thymol X
= LEER OBE & AR ORR A,
JepE (3 ~5mM) TiiigiEx it 23 . Caffeine |
BEAOTT 528K 05mM TligE AL
ZE ka7, 0.5 mM thymol DEAI1X 7 ~8mV
BEoHET 5. R\ ERA LR S 2 ' 5.
0.5 mM caffeine DM, HHDOEHEICHTT %)
BA Lz L crest time V3IEY Ringer id D
BLECTHEEDOWEEOLMEAE 5N 5. 0.5mM
thymol TIZIEHWF DS X D crest time DE
NS SN S HULHER A Ok D EER AL LR
V. L7hs 5T caffeine V& Catt DB %
Bp5 DIkt LT, thymol Wullhs & L
w3, Cat* WHEORRAE &7 5 », £
ik, Ca™ OFRINOBEZIHT 5D TR
heEZLND.

21, TEHEREKOMBEAMINEE RS
double sucrose-gap :%IC & 2 FIFFEDER

SHRAEBHE L R4« FiL B (JukliEHE)

E/LEy +O tania & ureter ({3 4cm) O



300 o A

#4 (% 1.5cm) % Locke i CHER L, % OFifl
% sucrose KT LIz, —FD gap &AL T
EWRERES %, WFD gap ZA L THRED
BRWRIGEZRSH L.

BRABESMOAE SR L L LD
BHEFLTCRERNRE -T2, T OZE{LTEHE
.ﬁ't"J 1 i CEEIRARITE L. IUHEFR X UFsucrose
ef DR DT 10 DIEFL SRR & T L7z
TEINEL D IEH & TR E {7 o TSR AR IT
BRlETEOPERTH 0.

B ERSIERE T B X 5 TBE T oL i
L, BEENEEE L. BBTCIHESEEIE
z U, BIEIEFE 10~15mV ¥ CEHTE
NP ETRREOBS B A B,

BREIREA ORISR A DR 185
B L D k%L, RBOEHIEDP -2, oD

KESWiBE T ORIMIZERIRIET 400~800

msec TdH 7.
DEoBRSIMENERCORRCBIE S h
fo. 7R ERRREAL D ISEIEA DS S RIS
CTRE L, X ORHEREEIE LD 5 .
Locke #i% sucrose J&T 5 ~10fBI@ b 5 & 5
BEEAI DR E IV O FBiBm U, EEEAT
HEVEERZTTIRP T, _
PLEDE D, taenia & ureter {I—J& cable
BOBESHIEEZ D - Tk Y, double sucrose-gap
FRTHMERCT 5 1 4 v R O E 2 Y
CHRBER T E B LBbh5. L LR
. sucrose THEMINTWEEWVHIER X 2HEL
HEROEBES D IC X - TEZ 5EIMWE(LD
THMEE DL, BIREMOBHMIEACKE S
DL HEIEME LOERI L HITITVWEDL
AR THBEEPND.

28, EIE v MfiEIREHOEIHRAR

Mg 2 LR 14 . BEL B (ukild
)

VLB 4 T VR O IR AR IR BE R I AU MR 25
ETHZ LT TRALNTWES, ZOHHIE
BT, EREHMRCX - TEPD L. TORBRT
W, 122 A ELEITh T RTHBERIEIE S S
o TWAHERETHTWVWSE/LEy MEIRIC
MNEBXD, B NERZEAL THIRNE
KESZRE L. $LREMT 728 mV, [EE)

= 8

Ehiit 988 mV Th D HiC overshoot % Ll
Fo. Z OWEBEA OEBIL LB AL TIIZIE L
B Dorh & @ ClEFThd 2B RHefT{e Lz
B TT T b —HBHRAHEL (e O
AL, 75+~ HEPBEECE N7 - 1TEEE
R B X B AR CIEHEMOBEBIIEL
U, Wif9gEe X vR#%Ecix halfduration rate
of rise #%30.5, 16.4 msec ¥ X O° 83.0, 69.8 V/sec
T otc. FifZEEER RS TIx 273
cm/sec THfifAEk & v K A4 T 1% 13.0cm/sec T
ot i LOMETLERHOME (70 msee, 115
V/sec, 40 cm/sec) 124 BRTHTFHBAE & 75
5T, ERMEEOTEZEE Lic. Acetyl
choline 1B CIHIEE A EELERETIED
=R DT duration »34E#E L amplitude 13 < 7%
- 72. Noradrenaline 12 X - Tl H%Ejﬁia BONEA
BEAICIEAEDOZE{LE L Ei8s - 2. Adrena-
line 3 X% isopreterenol TIXFfiFTHOFIRICEH
SR U EZEES R EBd 7. L
LEBESTE Ui W& BB, EEEAL
LI bRt - 7o, [HEIREER ML OE
BBEASLEGOLNE OMCERELTWED
W EIRRALER & L E L DR OMIaRSE O LT 0%
BRF0—2LEZONEREHA T VBT
DWTHRHNTELERDS. SHThT 2~/
7IVEET COABEREROMBIC ST E
Epd DS TR E V.

2. BEKE, PRESH - OFELZOEER
REHE  BEKBTF - F BT (BEEXRE

| 243

THFEFELE « (MBS 7= K2 W TERG OWR
B ot ETERSOMFWEREE LT, ¥
VoSyHE, T I HE, BREDWETE I WL
&, A&7 VSN OFRIEECITET, T
B UL, SFBIT0DTEVWS T & s
B ot. E-EHHOBER (1000C LR
k) wdBPERSLZONE. T LTT7/EER
L5y =broBEkcEkrErkEL, 5t
BRCEESRL, ABCESL Ay, 2hiiE
BABPHNBTIRAESh TR W WL E2TRRT
Lh0LiELZBNDG.

LDY EEBEOEMCKH T ERRERTHELE,
— R REIE RS & D TR OB BEIRPKRE



HoF RN

<, BAKETE, PLIOBTHLENTHS.
Tle~ v A ERNEH CEFMEERES 2723 0
WEHELTWS.

SHORFFEETOERE LT, TvhAi, <k
R ENHEINGSS, b= LB MRS
LSR5 Na ORERALZ O E B T HRET
BHLEB b 5o, TOERIET IR P&
YvDENEKFILA o { Narahashi (1968),
Hashimoto (1968) 52 ZE T 5L 4+ A b+ v
THHTENEZLND. BLI=FERVF 2 b
FOVTHELLETHLEOHIERZ 001 +/gTh
505, bhbhO s =E0rhik 0017 v/g Th
5. LLy Y # = OB e+ 550 %
CHBMMHREEOMR AL RVANR LN S
2, WEALDOHRBLETHS.

FIHEETCOSWRKRL D ¥ =B —BEHO
A TRIRWATREEBE I T w5,

30. S5 MEARERBEICK T B S Y  bE Y
| (Grayanotoxin |) ®XIB{EH

HL—IE (REAKHE 2 20

HiA4EC X % &, Grayanotoxin | v, Na* ;%
W RS 2 3EBHLMICENTVE. &
FEETIE, ZO toxin OHABIWEAL, REGH
Rk T 5 FRETHE L.

R R VT, Bk X O BRI E
ZFET DR 2 B2 LT, Grayanotoxin [
DEhE S L, T opimaexT EEOLS
T 5 2 1 x1075g/ml toxin T, RHOF
4137 <72 9, Ringer ¥ CHMT 5FIC & YA
BIsZ BRI, LiehsT, T toxin
VEEETER R SRS 2 T v B 2 EX SR
5. YTTUNEmE VT, MisEREL
LEERT, 6 x10%g/ml @ toxin T, B
O ERE, 765458 mV (mean+S.D DIF
FIU) 5 665+£56mV ~, #f5TiE 735444
mV 55 59.9+6.0 mV i L7, Toxin %
4 x1076g/ml ETHT L, £ £ 48.6+6.0
mV 75 37.64+58mV, 41.0+7.2mV 25 28.7+
24mV ~, LEVWEBEMBSER L. MEo=E
EXY, zo toxin 13, BEEMEZRESET HEIC
X o TEBEMRBEEH 2 NERLL, $HE
B AT OECK - CTEREIEMNREZ T 5 &
Bbhs. 81 OffEEEZFAN5S o OEME

& iR 301
PeERERPICEITS b0 &, 8 x107%g/ml
toxin ZETEHFIZET D DOLBLLE L
HIFIHICHEDZED D HIEFE DK T2, toxin
TAESWIMBERCERS bhic, —F, ERE
Werb > Na* £ D80% % Tris chloride ‘CEHi3 5%
&, 1x10%g/ml toxin &FWH T b, HBHD
BoEhEFICE, £ 2 5 2. ZOHEDRP
5, BEEOBR A#E:, Nat OFfRRHEE:SMED
FREZXBEEZBNG. DLEOEEPS, TD
toxin  DIFFLBIMEGREME X T B ERNE, =L
BT aERE bz, ¥k
D toxin DEHHEDREEIEFR OB, tetrodo-
toxin %> procaine & ¥, £ B BIDTH5BC
L5,

3. BECHT SHEEREEESXICH KFT A4
v ORE

B FE-SB Y- FEEZ LKE3SKHE)

5alt, /MEC R DR FERR I Nat o
EHE R DFEBTAROEHTHY, Ld
Na* DR EI/NEREMR: 2 O E OIA S 2 P
ETBHLENTVS. Tihbb Nat ORERE
B ORI 2 OBGAA L i3 FITRIMRICH B & &
NTw5. FERSEzZRS Nat JRELEED
RABTHT 5 K, Lit OS2 HET5HW
TEREZFTR 572, )

BRE A =V/NEEE% Csaky and Jhale o
flux chamber method % i\, 3RERAER L, ¥
s THRABE IR D 2 LR D RAEN TS EE %2

LU, ¥EEE 25mg% 3-0-methyl glucose

frog Ringer iAWz “C-3-0-methyl glucose % fm
%, BEtRED#EIEE Beckman @ liquid scintilla-
tion counter T X - 72. ¥ 7- Ringer % & L C Na,
K, L;, mannitol frog Ringer @ 4 L FHA L,
Na* DjgE%Z% %2 % 72 ®» Na Ringer & o
Ringer Z—%FEDHLIIRELLZDD, FIUE
Ringer 2D D& EA LY. £ DFEE mannitol
Ringer+Na Ringer (control) D#E4&1: Nat @
RECR 3 X 2 HHILTIEEOR DAL L net
transport ODfHEM % 5+ 7z 53, K Ringer+Na
Ringer T¥x, Na* BEMEL, K'Y RENHV
LAVIEE OB Y A%, net transport 34T control
W UEWEERZFL, Na OEENEL KY BEE
PMEWFT T control I LEWERR LK.



302 woF N %AW

Li Ringer+Na Ringer CiHEdb CREEMRME
ZARL Li & Na ol 1:1 ORBICEWEZT
L 1:3 QT control X D{EWEEZRLKZ. T
DREDFFC OV TS LRI TH S .

32. IR EKREORKN & ion DEjE
EFEE— (AHNAE 1 )

1. » =L ORLHMEOEERS lipid )g
fiafRmER ([FEHK lipase, lecithinase, heparin
LHFT) RIEAE LR, BkS L EARE
HBHEMEGHEIND Na 2 Ca BED L 5 78T
Bk, FMTEZHAWT, £ rate coeffigient
curve X D7z,

2. BRIV, BRREGET S . AEEREL
V. HifER O Na 2K ORELZZE(LE® 55T,
lipase X, filbX D YERIDSEI .

3. #Na efflux 1, [KIRE®D lecithinase TH;
AT B A L, lipase 1X, T X W BREET—E
HECH AR L D%, L L, ouabain OIERIX,
MEFC XD —8, BERLXVFRAEIHENS.
K* LD 2Na efffux 325508 b, ERE
@ lipase i X D {535 &3k, lipase iE DIE
&b T %. Na OEEECDHSI» 51k
LeREEVE, lipase WX D HESh B & EKRE
THLvx%. Lecithinase 12X 5 Tk, ToOH
BV, AULEBN TR~ ENS.

4. —fgiz, lecithinase 11 lipase itlL, ¥
SEHERETEM T 5. WEOIEATHHE
X, ThZh, MThrEZELTIVWERS. &
LT, #Na % #Ca OFE & LTELNDHIL,
BT U, BICIIESS5.

5. o Ca** WERSHFCEL TERELS
NHCEL, BRI DEELTL 5. Th
Zhofgo Cat* OBRL W B S5« T
$5. MEZFRRCERIETD, ThThofE
Rzl icXbh T 5. ZOHx, —A Ca
BT 52, thoion itk s THRUEShTLE
5X5TH5. Ca™t 1%, EOEKRSFREDES
KHHEFEEERLTWELEEZLNRS. LIL,
% ZvE, lecithinase DMNICIER S B EALTILTR
v,

33. EEERBRMEAEIRIC & B Na-R > T
WEE= - WA BEEE (ABRKE2

4R TH)

B # =/ (Rana Catesbeiana) D JBEERATREAHRE
kT, HRTHNER R 5 & MR AT
iz slow inhibitory postsynaptic potential (slow-
IPSP) #3%4:4 % .  OEBATELOFEE R
—Ta ST W 5 IPSP DR L 3Rk
5. AR R, BRI T N R
Bzhr X VESE LD L, MERID
post tetanic hyperpolarization (PTH) 388k TE
%. #7z, PTH WHiRTH L OHIRBHER» 5D
Sk TE 52, zhe, PTH OFERKAEMZEN
PEEVE slow IPSP 1fE{BlL T\ 5. Slow IPSP,
PTH St fRaHnEl, IRECBETHY, i
R, 5 VIEEERN O Na 0B BIGRL T3
X5 TH5. thBEOBEMEOREREL LT
Na-Rv 7% B2 TRHOUEELD 2 2 L TH
5.

3. 7 A TS5 wRiERD Ach BRI[OME
EEEICDOT

AIEHE - AR W (RBAK¥E - ATV
LD AN Y '
T AT YRR T VAR F = bR
RV VEERER 5 2 L TCT2F -2 YV
(ACh-v AR v RN T &, BRI H-cell
T 2% S, D-cell T3l IREIGD b &
Bk, HEO ACh BB >0, ¥z
DERABII—2D7 I/ EEHFTHTHASL
L RRE L. X5 NaBH, X »TH ACh- -
VAR VAIEH, DIti/NEEBE Z 5 25,
ACh-Bsz7 3 7 BB, CO-% =i
COO-EBEELTWETHSS & BSHLH»
s -t @ T, ACh-ZABEZHRT 575 F
FIBEAERNEORKT 3/ BBPEEHEOR
HE IR R E L EER 5L TVWH I DLE
26N5. BREIAFF=revEvELL -
TRRBPAELERLELIRVERTE, C
ORMT 3 7 BRPBRBOA A VEWTREIT T
) H—FRELTRERFEZIIZL TS IDE
HExbhb.

% C TR ORE R A MR Ia CER S g R
BRDOXSTh-Tc.

L-lysine- iR E (0.2~0.1%) % H-cell i©
3047w L 1 EHER 525 2 & T ACh-L R #



%

VARIFEEALHEE L. T BEs ACh ORE
b bd, ACh-@5EiEavs sz v A
WADE D& OEABMOET & HITRD L
2. COBEORGIT 1R EEZ DN,

D-cell T3 L-lysine-fi fiefsB5i: ACh-1 R
RV ALK LTFEA EREPRED L it 2 »
7.

%7c L-glutamine E-fRKBEFREE b Y 7
T VEE D-%743 Hecell it LTHIEBMTE
ALERDLNIS P 5T,

35. FRMIERIMIC LD ETHEOE LML~
RN RICDNT ,

B A% - FEFET-hE 8 HFREL (L
SR A 2)

B =)L DEFERIHAT D EEMIR R O
BE, & M agEMcERS IS THROmE
FELTWS, ZOWMEOBREMEL» TS
7D DEREITIL - 12,

MERIEL LT, Loy =L 2ERALE. 7
7 VERETCERL, HritiEse TR EcE
Bl WCHTHOEEZEVEIE, HTM%
BB, TEBLRFKMHE TS, Cof
BRI OETINTRC B2 Y T, BOEDOAL VUL R
AR L. ZOX S UTHER LCERDEIC
PRI IR 2 1T v, B HRCHE
ONBERIMED A VAL AT, e, EE
1A FEH U 8ol L, WiRE o BTk %
BRI L.

EH TR, OO RE T bk
{Th, BRBCHERE LN L Z L9550, &
., PR 7L — 72 E > THEDA VLR
BEbNS.

T BROMVR AN S & B TR IR
DELFELA VAL ARRETS.

BT Ringer I/KEZHE T LCHE TR
EOMET oL REEbh IRV, BEKETET T
%A, 2 BLUT OIRETIIFEA EEOMA v
A DHEINE DLV, 3BLUEDD DTN
SICEOES VAL RABEINT B . ZDBE,
K EIZTrBA VN ADRERT 5 E TR
ROBHLYET 5. 1%Eal, 01%%=—x
THFBRICELEA VoL ABTET S,

EEHROBTRIMICL - Th, FTMHRITE

& 303

LA v 23R bhs. ZOBE, FiERE
EEE DA VoL RBS, MDD VoL
AH, FETDH. Fi, RAIOA1 VoL AV
XVESHETS. fomsL 1 v-UL 2D
L OERIE, RBOES AL T, BEOMET Vv
SN ADEDIEMT 5. KEERELCERTH
HMREOBERFME TR - TH B L, BEE AR
T MED A VoL RBHE U,

36, BRUSHIRIBIEICE KIZYT pH OFE

AL (REASAES 2 AR E)

7 v FEEMERO IM Rt 5 5% pH
30 25110 O THRETH S & Beidler (1954)
MBRT VB, HHIIEICS o P BRMED
0.1M @i X 0.5 M BERICHT 5 I8 402 h
i pH4.0 72134505 10D TC—ETH S
25, Thi ) pH B 15 & 2hbE%E bR
S¥BZEERLE.

BRIAWEE LCRIE « BERS - LY Y v a B X
F=—FE2HV, TNLOEBERECHTSE S »
P RIS E O pH R 2 SR . WO
PH VRS 7ol ¥ty — £ %2/, 0IM £
i, 05M EER X 0.1M ity v, pH %
3025 11.0% ¢Z{b¥ 5 & pH40 LIFCIHED
BB H BN, £l =—~F1% pH62 BIFT
VLT B O TEMERI T OREDEILE T .
WiRTAISEOTHRECAbER. Thbba
ik 10°C & 30°C, 1Bz 30°C Tths. *
TREOKRERBALEVWI 5 T FHIKIRICT »
FOEZIESEL ® 2. 100C ToOREDREE
001 M~01M ik pH4.0 5 pH30 = TE
SRR Lot 0.003M 35 X803 M G355
AEEL U572, 30°C T 0.03M & 0.1 M
T pH4.0 »5 3.0 % CEBWCISEREL L
2%, 0.03M OBADRER 0.1M oFhickL
§li2r o7z, 0.01M, 03M %kt 1M Ti3Fs4A
EZEbLs o, 2Dz e Nat RS
iiZ pH3.0~7.0 0T Na HfMOREDD
D& pH ORADITHEL > TRDT 2D D L B b
D, WER30CIEBMEELE LEEIR10C
HHEBbE. LAYV TIHROIMEBLIM
T pH4.0 DT CIEE DKL S e B3OSR
ETFEA EZ L L 5 7. BERETIE 01 M~
05M DISE S pH3.7 ThT BRI 2R L.
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% = — % Cx 0.001 M~0.02 M OEET WD
- pH5.0 45 3.0 ¥ TEBITEE ORMAL L B
Fo. ZREF =~ RO Y I D VROEROE
LERBD S EBbNS . T 51T Beidler 0%
FWC, B, FEMES XOF = — % ORED Km
%ok pH & OBIRE T2,

31. 4 V7D EFERERIBREDE Ca [Ck
DHE

Ky EekR # < REES (&RX$E24
)

EDTA 1z X vl Ca 1 A ViIRE [Ca*™) %

B TIEEECEE X 47 Ca BEEKTA VYT Y

MR ERT B L, EIROB L L D
CREM BB DRSS RETS. T
DBRFIT OV TIFE450E B AEHEEAS THE L

B, TOEREENTDE, ZOBRRI—E pH

OFTIix Ca'?] BHHBEX VERTT 5 LR
BELTWwR Caps [Er DT 52 CXDE
et rrEzoNG. pH %% 5 k & OME
[Ca**] BZET 5. ZIIED Ca L ORENFD
EAEES pH X v EDTA rUfFL BT
B, HDHWIIINED pH 22 THEDRED
PH 123 & A EZL Lin v O O E T
a5 . pHizX h BT ol &% EDTA
LR 52 be T 5 EGTA 2Avi: Ca i
KX BEBRDPL, H2OREE & 5N &
T, LrdEAEO pH RTS8 BELH#E S h
2. B LZOEERELFME pHT8 itk T
EDTA, EGTA X33k - 2R off
S%BE b NTA T X 5iEE KT By,
z oYk [Catt) »5 pH7.8 wikwT EDTA
%7213 EGTA @k ORE (Cath) AT wix
> T CDTHEDOBRSEBTEET LI T THS.
SE: NTA T X 5 EHKEZ DLV TLORE
MEELXS &Lk,

BRI NTA gk ¢ EDTA % o1k
EGTA {g@ kP ORIE [Catt) 0100055 Lo
[Ca™) BT TEELRS WL, &7k 5
Fo. TRNETOWRCKRELBIVD Tt H
Z BN A BREECTHYRHBEZRDZ R NTY
%. NTA BEEKIIRET 2 SUWRE2ELCSD
T DWW EP SRS T Ca OFRTGE
A& FEEL, EiED [Catf) 28 Ca-NTA

DOFHEISH SO ELREX D152 EL k-
TWAAREES L L v vz v,

38. EDTA, ouabain [C & TR/ S BHEC
2T

HERRESF (REACKE 1 4H)

S e iz > Tk b, 7y bOIF
& 2/3 80T B 2 & T X b BRIEIT B SRaY T BETE
BOERZIND . Z OIFMIEOEIEEHIE S
TWC, REPETINDS LHEREETS. W
I L TEIEIRE DM TR Z BT 5 X 5 1T
AR TRbNE DY, ThiTk - TEARRE
BEFCE L HHIOVTIE, FHTHS. 2O
Z L BT 5 BINT, EH S v P OFFICEER
Bz bzt LcEsEeHET 5 2 L 2HlA
Fo. SRV R MLE &2 30§ 5 & & X & ik
s BFmIc oW TiE L7ent, 4 EDTA,
ouabain 12 X AFARITOVTHETS.

80~100g DMfiF v &AL, EBRIEZSH
8 ~9RHICEIA L, BHFH 2~ SRR L, IT
MO BT b ORSEE R HEE Lic. EIidH
WP v, =— 7 VB T CREIRNIC) /ol
BEPY (ip) st Lic. Ehriak e ik & kB
rhz bz,

EDTA 1.0~50.0 mmol/{£% 100g & ouabain
01~10mg/tkE 100g L%, BMEITMHAE
X b5 T, aEBEEH A,
ek ziE, T MEE 100g BHch, (1) Na
EDTA 25 mmol/100 ml % 0.5 ml (iv), 30744
8%, X513045% ouabain % 1.0mg (ip), 5 -
w1 R#c 1 % glucose-Ringer #E% 3 ml (ip),
(1) CaEDTA 25 mmol/100 ml & ouabain 1 mg/
100 ml OEEIREW R 1ml (iv), 305 EFRAREE,
X 512304-% ouabain % lmg (ip), 5T 1A
M§4% 0.14M NaCl % 3ml (ip), 2%+ 5.5~5.0H
fii3Tic CaCly 62.5 mmol/100 ml % 1ml (ip) @
5708, 0.7~21/10004%, St 8/10008 D
il 0B BnE © -7z, SRR EHNERH
Lol (FEICE).

IFfmia D5 BFHRLL, MR ORI R L
LA HanA v (5 < Na, Ca) DIRED
ZlL X 5T, BLLHZERELLND.

39. Bovine plasma albumin 4F® tyrosyl
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HEOAMF /EICDINT

BHEH (LR 24

Plasma albumin 4%, MHEWT, wb
Y, EWED carrier L LTEERERER D -
Tw5. Carrier & L TOEMIL, plasma albumin
DFBRES W, WEAEEE(EETR 5 DT
H5. 0w, EHFIX plasma albumin 57
D2k, 3RHEERHIE L T & . 4k
plasma albumin 4>F® tyrosyl residue (20 tyrosyl
residues per bovine plasma albumin) 1 F /(.
% spectrophotometric titration % fiv T, 25°C i
BWTHELL.

1. deys per tyrosyl residue 35 XX des per
tyrosyl residue I3 T £ 4 12.7 x 103 35 X 01 2.69 x
108 tdh 7.

2. pH ill5E 2 3k1F % Li-error correction %3
&, 010M LiCl Hizkir s 1 #+ vz 0.10
M KCl ki 514 & vibef—Td 7z,

3. pl-l—électrophoretic mobility profile % [fj\»
T electrostatic interaction % iF4#\» L C pKint %
skevtz (pKint =10.78).

4. BTz pKint 13, tyrosyl residue T
exposed state & buried state D[ equilibrium
DFETHZ LRI CHENWCHER D &5 25
D tyrosyl residue Tk BHZ L& WELT:.

0. IV=p VOXRBEIBFHME EIR
B BT (BERECE L4 . @55 & (8

= #H 305

REROLTFIER)

FH Ok, 18 EALHER TSN, 2V
=X IR E D AKX 7 — AR LR T E
b, JUKHRT 2 RGBT c M L 100°C .
5 HHENCHEmI L bR, BRI
EHET L I FITRMIE S VT L 2 L.
LENE, TBHIT AL — Ul 2 v T E%
L, ERRESR o onwTihif L.

TR D 2 % 7 —LhH i 4EY (10 ml/200 g)
W, MEBRTERRIIZEAEREDENL D 5
7o, v =5 7 HMD B ORI IR VI
JERETER 23 o7z, OE, av =y 7BEKD
HMEPIZZONR TECHB] 5D A% 7 — /L
IO B3RS T IERSS 2 Sz,

TV =% JHERPLD AR ) — VBT
AT 2 2 L2 /R L. T2 T2 7 7
Fy JARFHLUCHFEEZHRTLTAL., Xy
Fi& 60 ml, jigili1: 0.5 m HpO j7i5#13 15~ 5 ml/hr
L. G-15 s Xt G50 #{#H L4, 60
ml CTHEETWEEH Lz, 722, B
KK THS. G-15 X G-100 Tix&7 7
F o 7 ANTHICT BT Ea5b D, MERTH
B o5 F vk 10,0000 Th B T & B E
5.

A vasiuilg & T TG & L s _jz. 1R-
120 (EMgbbys A A v ZERBIR) g L A LA
Sy, LTR-410 (fUGREERE A A4 v asiusilg) <
W < PTG S hic.
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(&)

BETEEBELEYBTRERHEETH B

ERERSEFRERAEBEATEES

B GFIA44E 3 A25H 465 ~8 %

A R v A )

HREE © 9% (BFhmg)

s () « IR — - A B (428)
ZHEE (B meEE (EE) - E (8
FHY o FABKATE « MIHISER (B7cEdr) « POBEEER (%
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