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A study on the gustatory effects of tetrodotoxin in rat Yasuo Kasa-
HARA and Koichi SHIMOTAHIRA (Department of Oral Biology, Medical School, Kagoshima
University)

Effects of tetrodotoxin (TTX) on neural responses of the chorda tympani to four basic .
taste stimuli were investigated electrophysiologically in rats.

When the TTX (10 mg/ml) was applied directly to the tongue surface for 3 minutes,
magnitude of the integrated responses of the chorda tympani was diminished to about
60% of that of the control response. This diminution of response was recovered within .
30 minutes by degrees and the effect of the TTX was antagonized by guanylate. This
result gives a suggestion that guanidyl group in the TTX may play an important role
for the inhibitory actions to.the responses of the chorda tympani, :

On the other hand, when the TTX (0.25mg/100 g b. wt.) was applied intravenously,
magnitude of the responses of the chorda tympani to four basic taste stimuli decreased
gradually to 20~30% of that of the control responses within 60 minutes and did not
recover more than 10 hours. This is assumed due to the blocking of the sodium pump of
nerve fibers in the chorda tympani by the TTX.

(J. Physiol. Soc. Japan (1977) 39, 105-111)
key words : chorda tympani, taste, tetrodotoxin.
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Influence of tetrodotoxin on responses of the chorda tympani to four baric

taste stimuli in rats. The tetorodotoxin was applied directly to the tongue surface for
3 min, Responses are shown in integrated style,
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Fig. 2. Gragh showing time course of in-

fluence of tetorodotoxin on the chorda tympani
responses. The tetorodotoxin was applied directly
to the tongue surface for 3min. Each point
represents the mean value of relative magnitude
of integrated responses obtained from 20 rats,
and the dynamic responses are used for com-
parison. Vertical thin lines within the graph
show the S.D. Magnitude of control responses
is calculated as 100.
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Fig. 3. Time course of influence of tetrod-

otoxin on the chorda tympani responses. Legend
is the same as in Fig. 2 except that the data
are obtained from the steady responses (10 sec
after the onset of stimulation).

Fig. 4. Guanidyl group.
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Fig. 6. Effect of mixed solution of guanylic
acid and tetrodotoxin upon the chorda tympani
resporise to four basic taste stimuli. Each point
represents mean magnitude of response from 10
rats, and vertical thin lines show S.D.
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Influence of intravenous injection of tetrodotoxin on the chorda tympani

response to four basic taste stimuli in rats. Responses are shown in integrated style.
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The inhibitory effect of plasma inhibitor on plasmin
activated with streptokinase or urokinase

Hiroyuki SUMI; Yumiko TAKADA and Akikazu TAKADA *

Department of Physiology, Hamamatsu University, School of
Medicine, Hamamatsu, Shizuoka, Japan

Since Norman® reported two types of
plasmin inhibitor in human serum, many
inhibitors such as a,-macroglobulin [a,M)®,
a,-antitrypsin [y A)»%, Cl-inactivator [Cl
INAP® and also antithrombin III (AT IINY
have been reported. Recently, another new
plasmin inhibitor was also reported by
Moroi and Aoki®. However, in most of
their studies, the antiplasmin activity of
the plasma inhibitor was inaccurate as yet,
because the plasmin used was different in
each experiment. In this paper, efficiency
of the plasma inhibitor on each plasmin
activated with streptokinase (SK) or uro-
kinase (UK) was reported.

Pseudoglobulin fraction of human serum
was used for the plasma inhibitor.. Serum
diluted to 20 times with distilled water was
adjusted to pH 5.2 with acetic acid and stood
at 0°C for 30min, Clear supernatant obtained
after centrifugation at 4,000 rpm for 30 min
was readjusted to pH7.5 with NaOH. Re-
moval of a trace of plasminogen (PG) was
carried out by adsorption on a column of
Lys-Sepharose 4B (Daiichi Pure Chemicals
Co., Ltd., Tokyo, 1.0x 5cm), equilibrated
with 0.1 M phosphate buffer containing 0.15
M NaCl, pH 7.5 ; One hundred ml of the
sample, equilibrated with the same buffer
was applied on this column and the nonad-
sorbed fraction was concentrated to original
serum volume by dialysis with 209 of
polyethylene glycol and afterwards dialyzed
against Tris-Lys-glycerin buffer (0.025 M
Tris-HCI, 0.02M L-lysine monohydrochlo-
ride, 0.1 M KCIl and 59, glycerin, pH 7.5).
This preparation (62.0+4.3mg of protein/
ml) contained several plasma inhibitors,

* HRYELT, WHEERT, SR - SRR
KREEE AP S
(Received for publication February 9, 1977)

such as a,M, a;A, C1 INA and also AT IIL
These were detected by immunodiffusion
against rabbit anti-e,M, anti-«;A, anti-Cl
INA and anti-AT III serum (Behringwerke
AG, Marburg, Germany). PG was prepared
by the method of Liu and Mertz using an
affinity chromatography on Lys-Sepharose
4B column®. Two hundred ml of serum
diluted to 500ml with 0.1M phosphate
buffer containing 0.2 M NaCl, pH 7.4. After
washing the column by the same buffer,
PG was eluted with 0.1 M acetic acid and
dialyzed against Tris-Lys-glycerin buffer.
One mg of preparation activated with 8,000
U of SK (Varidase, Lederle Laboratories,
Pearl River N. Y., U.S. A) hydrolyzed 270
umoles of N®-tosyl-L-arginine methyl ester
at 37°C for 30min in Tris-Lys-glycerin
buffer. Because the plasma inhibitor was
more inhibitory to the caseinolytic activity
of plasmin than to its esterolytic activity
1D12), the activity of plasmin was mainly
determined by caseinolytic activity, as
described previously!D.

A typical standard curve was shown in
Fig. 1;plasmin activity was plotted against
the inhibitor concentration. When the large
amount of SK was used for activation of
PG, activated plasmin has been known to
be PG-SK complex. As shown in Fig. 1A,
this type of plasmin was very stable and
not inhibited by the plasma inhibitor so
clearly, and always more than 509 of
activity remained. In contrast, the plasmin
inhibitor showed the significant effect on
plasmin activated with UK or the small
amount of SK. The inhibition was almost
linear with increasing concentration of the
inhibitor between 0 and 509, inhibition. As
shown in Fig. 1B, about 0.1ml of the
plasma inhibitor showed 509 inhibition on
36 ug of plasmin (equivalent to ca. 1.2ml

i/
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Fig. 1. Inhibition of plasmins activated with large amount of SK (A) and with small

amount of SK or with UK (B) by the plasma inhibitor. After the preincubation of plasmin
activated with SK or UK and the plasma inhibitor ( 1 ml corresponding to 1 ml of serum)
for 15min at 20°C, 0.25ml of 8 % casein was added, and caseinolytic activity of plasmin
was determined by the incubation of 37°C for 30 min in Tris-Lys-glycerin buffer, pH
7.5. Values are means of 7 plasma inhibitor samples and prependicular lines show stan-
dard error of means (SEM). (A); 0.1 ml of PG (36 p#g) was activated with 3,600 U of SK
(Varidase) for 5min at 20°C and used for plasmin. (B) ; 0.1 ml of PG (36 pg) was activated

with 15U of SK («
plasmin,

of human serum). This result indicate that
at least more than 6 times of the inhibitor
against whole plasmin activatable is pre-
sent in human serum.

Muramatu et al.” have reported that the
activation of human PG to plasmin by SK
proceeds by two types of mechanism and
plasmin activated has different property in
each type ; one of them is direct activation
with the large amount of SK and forms
PG-SK complex, and the other is enzymatic
activation with the small amount of SK
(PG-SK complex or some activators for-
med) or with UK. In the present experi-
ment, strong inhibition was shown only
with the plasmin activated enzymatically.
The inhibition is simillar to that with e-
amino caproic acid, which is a sensitive
inhibitor of PG activation enzymatically?.
It has also showed in other experiments
that UK or the small amount of SK have

+), or with 50 U of UK (o

o) for 30 min at 20°C and used for

very weak effect on PG in plasma or
serum, while the large amount of SK fully
activate in the presence of the plasma
inhibitor. The results showed in this paper
may explain this reason. In addition, it is
also possible that some of other inhibitors
of PG-activation may be present in plasma
or serum.

It is very interesting that UK or the
small amount of SK can activate fibrinolysis
although the large amount of the plasma
inhibitor is present in vivo. This subject
is being pursued with the use of purified
enzyme inhibitor system.
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B Ry BBFISIEI0A23H (&), 248 (H)
% P BKERTSKEESE)ET  IKEED S Gty & — TARGEA~1 ¥
% RERFEEREE NI, HAEE

1. EREBWRHIAC & BihEEES & L ORI

B OREFRIE
WANFEE, N R, ERBE (WEX, &
H—a )

Dreo HIEHEICIIEADFERD . LH»L DL
WAk, BUMCEHMIET N & OTIRRL, RS
FHOMD 5 2 — & & OO R Lo T
REN5LDOTHS. £T T, EHEFHFOIE
£ 02/CO, it & CO D4#T % FIRZITVY, Dico,
Vo, Q Py, i EofEa#Sk. HEE, CO
H R DWCTIEMERED 7, 120 2 KA TIES
FAZHWCRE LRI r S 7RTH
T ah kX 0iTo7z. 0/COp fhifgizoWnWT
V7w — BN OIS O02/CO: HIESHT R v
7. DL £ Q& XG DL & Vo, ORIIRIIEWIC
EokE»HD bhi.

2. Body plethysmograph (=t 3% E ]
E DL DF

WA —, SAWE (LA, B, H—kH)
[EZ {6 body plethysmograph & Hjv» Tk
BARBEET B, box [EIIHMRAE OFIET TIRIE
LChhrhiEn by, £nBENEDIRELSLLD
RIS CTPORIET ZLE B H 5. T OBIER
VERBWET 5 72 ® 1T, BERAR O/ box %
plethysmograph PICERIF, Fiva ke UChi
R[REZEM T HEEE X 2. EIoRKA L DT
P EABERNLTY — 7 250 box IE2HHEL
7=, /pEE box iz 100 ml DESFEEE 2T, -4
—T 02~1.0Hz OFHETHEEIL, NEERBE
BOBREFTNI L5, EMEAZET X Db
7 over shoot &R U7z, FEEIC X IRMZEE)
13 0.3 Hz DL ETiaZibidin, FHEELDH 13
fEARENZ EB b b 5 F2. LT TLHROWBRYE
T, BEH 4 28 & plethysmograph T3k 72k
BLBHANLECA, BEOFBIFHITAIDR
PR EDICHE, —RICERBEH I, Vo
B Veoz kD REL S, ZOME (RQYE) %
Bk Ui & & 5, WHOMEITIELERZE T 10~40

ml T—FHTEL58ko. TOZEpLIFR
TOEELIRSEZELEZRTEEELTRYIES
CELOEEBEZESTITVWEEELZLNS. LD
bt 5 E DIREAR & SR Is Motk % box DFPIZER
B U Tk iR i & P ERE ORI T Tk
HERR L VAT LR — Tl & SRk 5515
LEZ LR,

3. EREPHEICLDIMHIZB|RDY X5
LRI o

/NEF IR, EREE (WX, IR, $—48)

W% # RESHEFTO VAT A L HEZ D EIRIER
TIA, HiF, ISR (Vo) JEiEE: (V), Mimiks
Q) fliykaiES (Do), BEE 7 AHHEE (Veoo),
BEFABIE (Voo HIRILIGER # A ZJE (Py) 72 &
VEERETERE D, —RRIC A OREIRS S G
BHDEICHEE SN BDS, TRED»$F 2 — 41X
HMeRkdbhit TOMEX b IV ORFKIC
BWCBETHS, £ T, —ERECTHEHT
5205 &R HT B E Ficit, Voo, Voo Do
HIEH G D DGR I X O DI T ORI
Eigomiitiioh 52 L RFEHLTED
i, WD 5 A -2 2FRNCitET b %
bt IR A DR E I body plethysmograph
EERAOIEHBIZEEDEERZT- TR D T
5. Fi, WK 0./CO. fhy ## i 1 cardiogenic
oscillation 7 & % EE LTk h IEKHHR O HES
2RO BEEDFREL I 5D T, WEM Lk X O
WOEEHMELTI=2ViREEF VM4V
Hpkaf L.

4 SEEEANAEINCL D pHAE

HaARiER, HIR &% ZLABE (WX,
B, #—E3) :

ML CO; & DRI fES Rk O; fafufE D
ZE{b~D pH Z{LBEOHRZ M5 BT, EF
FESIREFTEAVRAEE T X D EREEER
o pH ZLEEORIEE M & 7o, KEPD
400~600 mp DHEZ2ZE W, 40 msec [HifF T 3 msec
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O, BEEEIE, 1WOStHeL2ET.
2 LBV 15 mm T S/N % kiF 5 e F—BRD
2% 2{EFV, —HRBBEREMS I 2HE
ORISR A5 BRI 1 D¥g77R % (phenol
red) #inz, pH OZ{LEEOE{LTEDT. pH
LI S I OERE O L, 2{HDOETF
RS CRE, EIHEIEL, BRT~ TR D
fo. BIBIE & OFENE O TG Ul tihiiiiz40
msec BICEERINS. ZO 1EOMLHBOR
i@zt 5 pH ORSHEIZ L2 KD,

i, —E [HCOs™] T2 % Peo: [ DRIT,
$5X U4 Peop C 2 (HCOs) MO, &5
g oWk, Hb R, RmERFERTD
v, IR R ERBLKRESE 35 X OV OIIEE| D%
B& Lo, pH Z{LoO half time 13 1~2#'T,
REEBKEEC X - CHEHED bk,

5. BRI TFIC 3T D EEE KR & BIX O
BeRYESE, BETT — I ORI OE MR

£ i, HIRIESE ZE fr slgE= OF
Jbk, B, A SFR I, HRIEY
JINE b R D R T4k R VR TR TET R A
DD DO & SWTHRZD, bhbhORiE O
WZRY 1k BRI 25 2 B3Rk AR & BUEE R IR D
BRERERE OB E LTEEREREZ DO L &R
Uiz AR TR X SRIT@EA 7 — s
WIS EE % & OREMEMCHRL TW L PR E
BCEET 5720, T UEEE DR VvWNG
TFA(AETA) L ENERTE5E (BET )
DD DWT, 2EERRCHERLISGED 2
HEEE S X OB OENIRE (Colx) & Cux) 2>
AV —3 o VTRD, POERDFT</NEERE
ERpka & Helghay L. /NGB 7 LD EMEETS
5 A — 23X OUKEE, BIHEEE DR ST A —
R F</NETOF— &Y 2HA LK. BE
FADY AV~ 2 VIERITEROERER A
LWE—B L 7oAs, AE T /T Cux) BEEDAN
B, BEF/LE D IEESICEOIRE T x BT -
THRBT 5. Cp(x) &% — VHBELWEET AB
D Cu(x) ZHIETBE, BO Culx) ik A DFIL
BEENT A~ & Jmax B 2UEEDIBZEDAD
Culx) WHM L, 7~ LRI A % Y
C2fERHaL TnwabZ LERT.

1) Igarashi, Y. et al. (1976) Jap. J. Physiol,

¥ &

26, 79-92

6. /| BREANNOREENRIC L DKL ERE
DB

BAB— B bk B g

INBHEIE I O EE R I oW TETD BT,
W D DES LA X o TR & SRR
OiCRBEAREZ> D, ThitX-THT D
volume flow ZZEL, © £ D reflection
coefficient (¢) ZRKD7z.

W7o, EAE v bERE R LTS
R LABROD DT, ZOERELOPER X
- T volume flow %KDz,

Ethylene glycol, glycerol, mannitol, raffinose
% RS EINET 50 mM I 57 T
T DEEET X HHER A SREEHI~D volume
flow ZHlET 5 &, £OHIX035:045:1:0.98
(mannitol % 1 & LT) &7% - 7. Mannitol &%
NE YW AShHFTHS raffinose TEBRLZWT
Lnb, ZOWEE o=1ThbEEX LN, Wl
RO DEIZF DE EFZLEWMD 6 & HRInES.

T OFER 5 S/NEEE T 1T mannitol O 4T
1A X R/ PSS VEEDOKDBERPBD B LH
z2bhd.

1. HYEHALEREME 1+ ViR

WM, IR PR, B, 4.
IRER)

#<RERR K LR IR v, EALE, &
B, BRI X O 22Na, ¥Cl A 4 v O—FH
W75y s REHEL, &14 VERREICHEE
FIDOBHR > 5, IRE/KELITS 51 4 Vs
AT L.

IEH &=~ Ringer T, BAE=29mV (f
FHIAER) EHER=34pA/cm? (=1.7x1078
moles/cm2shr), EHEH=971Qecm? TH bV, [HD
5, /N, SERCRMIE I & & EER, SRR A
75 kEEELBNS.

4 FVETI, Na, K, Cl ix\»#hd BhrzE,
SIS B IC WA T B b, Tris, Choline, SO,
BECENTHERT S L, BAEIXERTS.
N, DNP, Ouabain PXifi]zh 2 hilfsiR 2 m
T4, #BERITX VN THS. SCN, theophyl-
line iIBERICOAROIPHIBIR 2R T,

<

9]



ERFETTOLF VYT T v 7 AR Vi
R TH Y JoN2=50, J;¥=38, Jo'=73,
Ji¢' =41 C Na, Cl LicIEW 7 5 v 7 20355
MTHY, £72, Jnet® —Jnet* =19 x 108 moles/
cm?hr TEEER CRkOLBEERL—FK T 5.
Ouabain 2 X » THEENS Juct®' & Jaet™® @
BIIRESE L8, theophylline 1 Jaet®! 2 XD
WPAE TS, Eo#R X b, F~BREEE
¥, Na & Cl OfEBXEEATED, OB
X LTit, NasCl Jtfkss, Na-K K70
fiiz theophylline iz X ¥ fHE X h 5 Cl #iERHs
FETH0LEZBNS.

8. EAEv MEBED Srit & Batt OfRE
FlcoT
FIONEE (BdbKR, B, R RE)

9. EREERBMOTREEFE LAV LI
— T OEEICOIT

FuliEtk GRbK, I, ReH AR
EELEBERE TdH 5 AFFA I (merioneus
unguiculatus) OE4#% 1 H, 5 H, 108, 200D
BEEE L RCER L TR E Lo B
BEEEBE T 1IH, 58, 108, 208k
RO B IFIEFE 350 mOSM/kg H,O OfETH -
7o23, FLEEEIRTIE 1 [ ; 344 mOSM/kg H:O,
5 H ; 949 mOSM/kg H;0, 10H ; 1,326 mOSM/
kg H:0, 208 ; 1,590 mOSM/kg H,0 & H D%
ZONTEWEZ R L. HBHOEIIIHE ;12
mm, 5H ;21mm, 104 ;25mm, 200 ;29
mm & H ORI ONTEI & U, BHEH»
SARRAEFEOFTRIZ L HTRIFLAEARA LR
WA, 5H;66%, 101 ;98%, 20H ;100% &
HORBE & bREHEHE L. ~VLiL—7D
T B Rzt - T, FEAMEID micro-
villi, REIFEORA, HFEMRARE OREI
T HEMSH SN, —F_ LTI H ORRE
A TERAERZIZ 50 ¢ 5 12 p iz, fHIEE
@ mitochondria OE BT M =R L
7o, ABO A OREE o TET 5 RRIET D
i, HAEOEIDHA, ~v L~ FT{IHO
FREOZE L MU TP TR, £ kiTHO
REEMEOEA KT hbhTwb L#EEINhS
TR I L A - % R 3 DEREERERICE

- 117

Mo TWdEEZLIS.

10. JE##EH: catecholamin ESR§ERfiss DO
epinephrine E#C 8283 3K F

A & bk, B, SRR

AIRPIE - A5 AR 31T % catecholamine O
BOAZZBI L TR, S KIRE T uptake 1T
X o THREMOREE~, S HIEIRE TIX uptake
212 X o TUGRRR I s & OIEMHEEIREL~ D
BTS2 EBHLPIIR TV .

AHERT b, 2 O FEMR AT AL 2 & D
amine DWFEED, Wik BEMIC X - TREL R
FerERE L. &1, Ty MEHEREE
% dl-eipnephrine (Ep. 3 x 1075 M) ic i3 X &,
T, WS h b Ep OJRE2 THI
BRXD&EER U, ks, Ep 2ERENCH
B Biwic differential pH %MWz, £
FER, JERMEERAL B Ep O EESEEER 1340
mM KCl1 T34 < 8 X, ouabain (1074 M)
KX Ca fprEic X » THmT 5. ISITFD
desipramine (uptake 1 F5Hi#1) JABELpR R 2
Tl - ek 5%, F LV Ep OEREHHEE
DEBD BN, ThdizuvwFhd uptake 2 OFF
BEHEPEITH 5 clonidine FiEiic X - THIH
BZT5H, Ca [REOYELZIREZ D Ep #if
RS ShD & &1k 7 <, cloni-
dine-resistant 7nIffi¥i: compartment OFFEE
BTN,

1. FFFR colony FZpk o F BAYERMHICAI S
DEREICDOIT

FULFNE, BEEME bk, =)

FEIIEOSEATEARAB TRV, IEEEN
TR B, REFEHE colony DEEICOWTIRE
7B, &lENE, TORBEREEREOD B L DIT
WEST % Fo 8 WA VEIRTE & [FER, Wiy
J X OGRS Ep & 5 g, X{RY rat
spleen extract Zifhn L 72 IGER CHERL, ¥
& N 7o R FEESR colony ¥% count LT, &
ADWMBERHE L. TOESE, 1) HEAMIEE
@ optimum J2 X, Epo 0.4 U/ml, extract 10%
@ standard LT IC IV T, 1.2x 104 cells/
well Th -7z, 2) Extract 10% DJEE % stan-
dard & U7z &fEFT Epo OIEERBAICELT
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B3 5 & 0.1~1.6 U/ml O#if ¢k Epo DLk
BE LB LT, colony EasHmLi.
bbb, colony DUFHEIE Epo KFETH D L%
2bh5. 3) ¥, Epo % standard @ 04 u/
ml & —5Eiz L, extract OJEEE 2L L KT,

extract 10% OJERE TE L\ colony #oDHéhnss
DS e, 4) Flwiz spleen extract &«
O XHEHNED D DI DWW THET LR, 700
R B4 L 7= rat @ spleen extract ‘THiE @ colony
Mg 7o, 7o, extract BREULH L TEELR
L5, 40~ 5C 3045 MELL 7 extract OFE
e biﬁ’f‘* colony ¥ BN R 5, T0°C 304D
ﬁ&fj!‘;’ﬂi colony OE L VEASBED L.

12, MigsimiaoRLIcREs 3 €01,
SERIIFRATERIMAR (CFC) o fbicds L IZS KR H
ROHE

R & GEIbgA, 43)

LR H R (BEEERLERE, NO) OIS & X
E R L U C LA SRR IC IR BRI AE 2
BRI EBHEMSNTVE. BieEELBEIT
T ERRIER R AR O B s B ARMLER, M/MRDERK
&, ThbblmRBAEEL S O&E BT TEN
B b, TS5 HERY ABEREGRHEO S
1b, #hE, KBEBRETHrR1ERBD 5 Dr%
HorieT 5 AN TUTOERRET > 2. 8~12
JE4y C5TBL/6] <7 &% chamber PNiZ AL open
circuit ‘¢ N,O 80%, O; 20%, 100 ml/min ©
B TIT » 72. —J5, chamber N # APREIT
Beckman #t#!, LB-2, Gas Analyser %\ C
BEEElA U7z, Expouser 136 BfF7ewW2 HE
fRiz~=<t 27 Y v b, HMEE, KREHOFHK
MRaEy, BERTECRBERAIIRECE IR Ui, BRIER
AT BX fH JE 2 (colony forming cellin culture,
CFC-C) mfllsglt in vitro, BAER 2 » = —FEIT
X b 5 x10¢/ml DOEHEFEIA% fetal calf serum,
colony stimulativy factor, MaCoy 5 A R538yk &
& R ER cigd 2 % 371°C, 5% CO, T7
H§5E3 U T colony h 258Dl LD b D&%
TR ERATER Ak & L. 6 HIH @ exposure T
~= 7Y o MR o TopS BRSOV TR
WA LG 6 H B TR0 RBEDOR > TH -
oo E 7o, BRERMIEE, BRIERTEEAEIEE D
BAMERNC D - T2,

bk

PRz Eeb, £R75AR, 1) B0
NEL  2) L o ERERETER a0 b
BrgcomEl, 3) BRERATERMINE O B
KRS O mERE 2 b5 TREREE L BN
5. '

13, EFOEBHRIZONT
RESIEYS, RREMBH GRIbMA, 4:H)
BeEE2E5 2% LEEREPRONEHRTT
KW OpOHERS 5. SEbhbhIIsE T
EBBEEBR LN pERREL O THRET 5.
5 B D T O TR SEEIER 3 X OVEA IR
TRABERAR (300 ) &I CEE Lic. DRI
BWAER, F//MUENTRBCIVERE

=&~ Lk. BFORECREBENO SV TR

FHL, VIOV e mBRETRT—T4777
F DRBABEL S WF 2k T 2 LEBD - .

I BRI EA A Vv E—~ XV ARTEEIES
(WPi, Model 701) LA b L—YF T r A =
— 7 (Sony Tecktoronics 5113) iz THIZEIHKL
7o, T 6 Tl O {RIncEE I 240 kg/em® OHIE
X p132mV OBASIHRS . LALIRE
H R~ DR ChnEicik 2mV OBMER LN
DB TH B, Thicx U EEE 4 FHF CRIEERK
I hAENCEEERR LR 5. RIT
SFBRIRzFANE T ry 7 (93 x3x1
mm) i EE AR (ALK 7238) i TER%E
WIEINE Uiz, ST E TlliiE SR ~DOmET
V% 45 kg/em? T 222 mV AT 5 N O N
ETRREUCET 166 mV OFALRESH, =7 4
JVB T =7 A LMEF~D4L kg/cm? OHNE
<169 mV, EAHFEDOIE T 51 kg/cm? T 98
mV DBRAHBE S, 7% 4 MEROHm &
DM E Bbivs. BifRWThoEe&dd nA O
F—E—-THoTc.

14, v92&LUTy b in vitro FTIRD
S BBAELICETS DHIZE

DuiERIME, PEILBAGE, SRIF sEr (LXK, E
AT e BULK, R, ISH4RER)

Sy ez AOWMHETIRMEMAE 2 Krebs-
Henseleit ¥ CHEF L, BHEMREAIRISERFOIRAD
FaNRERL R X CANBROLELE 77 7 A NE
&AWz L.

{/\
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1) BREOEMRORIEEMITE iz —55mV
WA THD, 5 b in vitro WTFIROEFER
HEBI VRS h o7, 2) BEORMEIZ N
Zh, ACh, Adr, Noradr isisic, ik, @
PSR TIRE L, MIDBESEL, vl
ST D 2MMRIE 2R THERD - 7. 24k
RIEOD DS EOKR & S13FFIEBRAOESIT
HAIL, W ThZ 2B BOKXE ST
BT 3R ERLE. WIShORS S HERAN
EILOW A Z M 5 7. 3) Isopro FlHkIIZ I3
SRRICHR Sz, ¥7-, phentolamine (10~5
M/L) #ET T, Adr 3 X% Noradr Rl IRk
TaZBaE L. 2hbORSHE S AR OR
/L% Pl 5 72, Propranolol. (5 x 10~ M/L) fF4E
T Tk, Isopro OB I L.

DLEOfRE R X~y A FlR® ACh Hliic
X B G WBAOMERER»D, Ty bRET<y
AD in vitro FTEO B AMRIISTNIC X > T
B+ BBV, RAAED 1 & v Bk
Mk sdoEiEERLz.

15. RBEEER & £S5

T, O, (LR, FEEE, AE R '
R (RBEX, #=4E¥)
BESRANBF2EOLEEH I S ®, ZOR
T, MEEHEE~K2 L7 TV BRI DERD
MICEREORY THEENH IS5, Z0LEot
FoER, BLEIE HOBE, ROBE, #
BENGHEN IR EZFTHN L, RINEEE
IR T OT, SEREREEEL UCEHE
L. BOB< FEEEET, b ORISR
BIORFIBHTENTE S, —DERIERER
TORIEITH Y, e MIWMEEFEICX S, B
B FMEBLBEOFMB—ET 5. BEIK
EEZII A SN, b AERTIEI Lk
S TWBEWVZ D, {LD—oik, EEIFER S
B H LN AHEITH Y, BOEE LELEH
BSEARHRELS. BOHEETAL, Thi
FET % X 5 BB e BBHE 2T Tw5
LDLEBLNG. HHEOEBGIENT, B %
T3LLbNhEL LBEARDE. HREREF
MY L LTl v S &b TRE LN,
ALERE FO2RENLETHEELTWEHDE
BEbhs.

s 4% 119

16. FEEFRECEEMHRIREOREM

ZUEEM, ERT (BFEX, F—4£H)
IRERBAIR (EOG) iz X A FEBALOR
FROWETEE 2415 B CIRERVEBNIRIE OEF %
FELUZ, KFRKEBHOFRHIIFFEL TS 2
HOBREL T IR T 542 v £EE) (SM) &
FRERCER X h % LECHE (0.2°BT) %
BEFY 2 IEPRES) (SP) & U7c. BURETIIERES
682 T T SM & SP O & b B EREENR
TLLETL, 0.5 BT TEE A EIRIRDER
BEr2s 2 B 7x V. HALEBEEESS 0.5°~4.5° D
FEPE PY TR HAEE B F 0% 0.58 DR SM. DfiR
WEARIEZ SR DLEL, 2 Wik oK, SP
DFNBRET IS, HEEBIEEER 10°~30° D
FIFR T BB 1Y ORREMOK & I 55
FF—E LTS, LORAMIKIFEL SM T16~18
pV/deg. SP T 15~16 pV/deg. TH 3. 8 D
IEETEELET, 9 EOIRMED T 2 5hiRakE
RrDRYRIT 2 T 1X SM T4 ~16 ¢V (Figll
£V)..SP T3~11pV (EH TeV) Thote. L
7o2 o TSP OFBLVREL TS, BEOH
AR T O/ 1T 5 W BRTEIR 23 9 0.580 D
B, A BRELEHBRZ NG, L L10Pai
MRERSET % 506k T 5 4T T, HERERBIA D
19 0.2~03 Miific A OEN %2 T 5 L IRIRDERE
ERRL RS, D kORI HEEEE 0.5 LT O
ERELIRE— % BHREDEZ RS T bT, Th
NS I RERBAORIRED OELRETH 5 T
EERFRT 5.

17, EEHIC K DERT — 2 ERE DML

O, MARTIHEE Sk B (BTEREXR
o, A=)

FILASEAMEFESE L v & ~ BT 54
2> Time Sharing System (TSS) Zi{EH L, 4
TREENER 7 — & (histogram) OIERILERE il 5
TS FEEEWE, ERUR. £, b
FA/NIE F5HEH (TOSHIBA 800 CUSC, Type
EDS-34801 M) #HW T, * =z OXEEMizD
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mammals
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auditory system

Perceptual and motor human psychophysiology M. Hugon Marseille 11-16 ;

Hyperbar psychophysiology 24-30/7

Cerebral cortex amines during circadian rhythms  J. Corriol Marseille 10-18/7
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