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Study of regulatory mechanism of renal hemodynamics with
electromagnetic flowmeter

Mamoru Fujimoto* and Kenji Miyao** (¥Department of Physiology, Kyoto Prefectural

University of Medicine, Kyoto (Present Address : Department of Physiology Gifu University

School of Medicine, Gifu)) (**Department of Physiology, Kyoto Prefectural University of Medicine,

Kyoto)

By measuring the renal blood flow (RBF) with an electromagnetic flowmeter, the regulatory
mechanism of renal hemodynamics was studied on the dogs loaded with osmotically different
solutions. A total of 35 anesthetized mongrel dogs were divided into 3 groups, into each of
which 109 NaCl, 50% glucose or 0.45% NaCl solution was infused intravenously.

Infusion of hypertonic solutions caused a remarkable change in the renal hemodynamics,
as typified by an initial fall of the RBF and arterial blood pressure for 20~40 sec after the
onset of infusion, and the subsequent gradual rise to the supranormal level. These changes
were most probably derived from rhythmic contractions of renal vascular smooth muscles in
response to the hypertonic infusate and their accommodation to the rapid plasma volume
expansion. On the other hand, infusion of hypotonic solution caused far minor changes in
the renal hemodynamics, though a proportional elevation of RBF to the increase of the
circulating blood volume was significantly observed.

In any case of these experiments, the change of RBF was directly correlated with that of
blood volume and inversely with renal vascular resistance. Further, the autoregulation of
RBF was observed under conditions of varied blood pressure, and a myogenic accommodative
mechanism is seemed to play a major role in this phenomenon. Though the plasma osmolality
would have no direct relationship with RBF, its action on the renal hemodynamics could
be exerted not only by causing a change of glomerulo-tubular balance but by altering the

volume of circulating blood.
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flowmeter (Medicon K-2000) with a probe of 4
mm diameter.
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Fig. 2. Relationship between magnetic field
and output voltage of flowmeter (Medicon K-2000).
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Fig. 5. Change of renal hemodynamics after

infusion of hypertonic saline solution in dog.

Effect of hypertonic saline infusion on renal hemodynamics in dog.
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Fig. 7. Effect of hypertonic glucose infusion on renal hemodynamics in dog.
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52 LDV TESEFBA EEROBRVEITH
5. BifTREoAENERE, 1) BiRo
MRtEEx 32k, 2) BIERREMEOH
BYUBREEZECL VR THS. HIERED
BEMCREER 252 LT X Y, MRIRSMEOER
EfIROLVOELETHY, BEIRERL
BBV TEITAEHBROTHE LTEHS
&, TOMBRMKES I BROE &V
B VB ESUW LT, RIRES MIREA RS
STWBZLThD. BiFEOA =X LcEL
T, T TRIMDICB VT, KIEFAGC BT
BEOHEBFITI AR U L 0B B RIRER

WP EELREZR T EHLPICL
7. F I TARBSTICRBNTIE, $%E 0 hE I

MATOEBOERIC O\ TERT 5.

TR L& DL, BNIREIREEA LR
BA, BhiTEEAELT LB bd o
by, FOEOKRE SITEFHEI05LINICER
ET, I5bkeoLES LIBEHLTLE .
Tz CHEFBRI0OGHE (BHEORREL ST
%) OMmke ZhicEET 2 EECOEROYS
5% Table 1 T

Table 1 |27k & h 7B MfTEHRE D LA,
ERIRIBIC B - 7o RIE IR LT %R 0%k

D (%) TED L, ZhEaERHlico- T

FLeboThs (FHEL BEERE).
EPOHLPRE VI, BEEDORR -IK
DEADEEIE, ENCEMEEDOTLIE
bELHLL, R CEORE, BhEED, f
EONEIC Y, mREETEOEITZNLEOH
TE L. Tabel 1 2 bid, MmMEE, mE
EHCMER £k, B EVIcBELD -
T3 X 5 5HIGE 5054, BRICXRERE

Table 1. Percentile changes of renal hemodynamics 5 minutes after infusion of osmotically
different solutions in the dog
Blood Plasma Renal blood Renal
Tufusion Blood volume lalit 4 vascular
pressure osmolality ow resistance
509 Glucose 163 102 105 125 75
(5 ml/kg) +12 +10 + 4 +16 + 38
10% NaCl 140 115 109 110 105
(5 ml/kg) + 6 +15 + 2 + 3 +13
04595 NaCl 116 . 103 97 98 110
(20 ml/kg) + 4 + 4 + 1 + 6 + 9
Table 2. Correlation coefficient among various parameters of renal hemodynamics in the
dog
Renal vascular
Blood volume  Renal blood flow  Blood pressure resistance
Plasma 0.622%% 0.301 —0.349
osmolality : : :
Renal vascular ¢ g7 gt —0.616% 0.545%
resistance
Blood pressure —0.210 —0.008
Renal o
blood flow 0.801k

ek Significant at 1 % level,

#% Significant at 5 % level,

* Significant at 10% level.
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Effects of environmental temperature on Vo, of rats during

hypoxia

Haruo Tkegami and Chieko Sakakibara (deromedical Laboratory, J. A.S.D. F.)

Effects of environmental temperature on the Vo, of adult male rats during low oxygen
inhalation were studied. Vo, was measured by isobaric method in a closed circuit system
in which temperature and oxygen concentration were regulated with slight fluctuation.

1. Control value of Vo, during air inhalation depends on the environmental temperature,
ranging from 14 ml/kg/min at 33°C to 49 ml/kg/min at 10°C.

2. Inhalation of low oxygen gas mixture containing 12.8% of oxygen in nitrogen
suppressed Vo at subneutral temperature, while did not suppress it at neutral temperature.

3. Mild hypoxia induced by inhalation of 16.4% of oxygen gas mixture did not influence
Vo, at 25°C or 19°C, while apparently suppressed Vo, at cooler environment.

4. From these results, it is concluded that Vo, at neutral temperature is basal requirement
and difficult to be suppressed by hypoxia, while Vo, at subneutral temperature is sum of
the basal metabolism and extra metabohsm to counteract heat loss which is easy to be

canceled by hypoxia.
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Fig. 1. Schematic drawing of the experimental
setup. Animal chamber, air pump (AP), CaCl; (D),
CO; absorber (A) and oxygen cylinder with a piston
(PISTON) consist a closed circuit in which tem-
perature and oxygen concentration are kept constant.
The same amount of oxygen which the animal
consumes is refilled continuously from the cylinder
driven by a servo-moter. Initiation of the servo—
moter is controled by a switch (S) and a float (F)
which pick up any drop in pressure in the closed
circuit. Oxygen consumption rate is calculated from
movement of the piston in one minute.
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Fig. 2. Effect of low oxygen gas mixture con-

taining 12.8% of oxygen on oxygen consumption
of rats in various thermal environments. Oxygen
consumption was suppressed by the hypoxia
markedly at 19°C and slightly at 26°C but did not
chage at 33°C.
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Fig. 3.  Effect of mild hypoxia induced by in-

halation of 16.3% of oxygen on oxygen consump-
tion of rats in various thermal environments.
Oxygen consumption was not significantly in-
fluenced by the hypoxia at 25°C and 19°C but
apparently suppressed at 10°C.
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Fig. 4. Changes in oxygen consumption, res-

piratory quotient and rectal temperature by in-
halation of low oxygen gas containing 10% of
oxygen at 19°C.
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Electrical and mechanical activities of the mesenteric artery of
rabbit and effects of ions and noradrenaline

Hiromichi Ohkawa (Department of Physiology, Yamaguchi University School of Medicine)

Changes in the cell membrane potential and isometric tension of ‘arterial strip from rabbit
mesenteric artery were measured by sucrose-gap technique. Usually the arterial preparations
were quiescent electrically and mechanically in normal solution. However, spontaneous action -
potentials could be recorded in one preparation. These spike—type action potentials were 7 ~
9mV in amplitude and of about 1sec in duration, followed by characteristic after-hyper-
polarization.

Increase in external potassium (126.6 mM) induced both depolarization and contraction,
while noradrenaline (1076 g/ml) caused contraction without action potential or any appreciable
change in membrane potential.

Mechanical responses of the same strip in various solutions could be ranked as follows :
126.6 mM K* > noradrenaline 1078 g/ml > 16 mM K*. In the same preparation, noradrenaline
108 g/ml caused contraction without change in electrical activity, while potassium-rich
solution (16 mM) caused the depolarization of 3 ~4 mV and a smaller contraction.

When Ca removed from normal solution, strips became electrically active. Upon the
substitution of Ca—free solution for normal solution, the mechanical responses to test doses
of isotonic potassium and noradrenaline (1076 g/ml) were significantly decreased, while the
degree of reduction in mechanical responses to noradrenaline was smaller than that to isotonic

potassium solution.
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ERTEE A IC BT 2 EBXRE R~ DML FEE
HoMEMAE, MoFEG T2 HETH D,
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WATEE MO BEOFENED b, F 7 IHE
KRBT BANYY b ZF L OBEEEFRBD bh
Twvb. HBIREES B TE, MRS 5 Wi
BREESZRCBCT, 20X 5 LBESKHIEEE
DEEIL OV TOEL DHER & % (Cuthbert
et al.1919, Holman et al.202D), Johansson et al.22),
Funaki et al.?®, Nakajima et al.2¥, Kumamoto
et al?®). —7F5, EIIRFIEH BV TR BRI S5
BT, = OBKMIEEME & BIRATEEIEAE
Vo Tw3Z el mbh T s (Keatinge
HODY, K JILO, Su et all®), EEIEF BT 3
IHHOBEEICOVCTIEDERL TRV
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bR VIREETIUENRET 5 = L 2HEL,
Keatinge? i3t v PHREEIRICB VT, ST
FrF Y vic k 3laER L ONEBIER O J84
&y TRIMESTENEME A NS Z L EHRE
LTwv 5.

% /cfili, Speden') ZE/VE v MGHIEE)
W&z T, EAERENL (junction potential)
FEEL, /NER T adrenergic transmission
OFREMEFL TS, L L Speden!V Hn
RTwB & o, BNRCHERHICH > T, E
7 ESHEEINE L ERTEEE O BEIC v T
FEL OMERD 5.

AFERE, IBHBEBIIREAR v, BRERE
Bz B 5 EXHEEME & £ OBATEENE &
OEELZBICHLNICT B fThbhiz b D
TH 5.

I. £ & 7 &

T—FOVIEE LTy X (KB 2~ 3kg) M
LA LT 5 EESIRE M T 2. WMHE,
AR EZREL, MK Imm ¢ spiral &
Wy, zoE&H 3cm © b 0 B v, o
DERE BT, B OBERGED B X O
mechano-electronic transducer (B A&, SB-

T) izX v, BRWEEMS X ORI IEEME
%ﬁﬁm,&éwﬂﬁﬁwﬁﬁbt.

ERERIEOMBITKOEY TH 5.

NaCl, 120.7 ; KCl, 5.9 ; CaCl,, 2.5;MgCl,
1.2 ; NaHCO,, 15.5 ; NaH,PO,, 1.2 ; glucose,
115 mM). & 4 U v AR EFKRP O NaCl
¥ KCL iw BB U7 (1 ) U LIBEE 1266
mM), 722 OFH Y Y LK EEERE HRER
AL, BREAZIY T LABEOREE > THV
7z. Ca-free X TER WL V) CaCl, D4 FR
¥k & vz, Ca-free ogcHCV2EH Y
v ARIE, BRERoEs ) v auge b CaCl, 2%
WThHB. T Rvr) o klElsSE s
i, AT Fr Y v 10%g/ml 2 ERER
R BEH Y AP E 1% Cafree JE 2 HfE L,
INGDWIT X - THEFR L.

ZIBIEFER I UT R Mgz 37~38°C 2

Ro>Ty 5% CO, 95% O, DIRA W 2 % 18
T, 8~10ml/min D& CHERK L.

M = B & R

1. EFRMEIEEIEA

v FEEIESIRIE BRI, B, 8
FHEOEBBMEE L. Lk L, KERIK
BV T, —o0ERNbARMEEEEMLE
T B LN TER. Fig 11Xz h boiEH)
BAERLELOT, HPERIGEEEMNE, M
mﬂﬁﬁﬁbtﬁi@ﬁﬁ§fbr%é Fig.
LR+ 2L, BT TN EY D
BHE—D 2 7T, RS ER G
BEMEE) OV TH 7. LBL, &
N6 HEEEBIEA O RA IS R0 ki
H b oic. BEEEIREA TIX 50V, 10
msec DH—FELHIHIC & » THIFEFHEMB X
Ui RAESTZ L TEiRh o T

Fig. 2(A, B) i%, ZoHRBHEEENE T 5
v iEA w2 a—7 (Tektronix 502) Tk
Lt%@f%é.%%%&@xﬂ47®k%é
7 ~9mV TH Y, R 7 EEROEGRE
H lsec Tho7z. BHHBREMD K& S1X
4~TmV Th -7z ZhbHEMIEEBMLD
AL, EFRED OB L LeElL,
D bicik Fig. 2B RT 2K, BHHBENM
[ Y AR A U (R Y- ¥ g Iyl
vy X IGRISEIREARE, EFEERPIZS Y

m,@“,ﬁﬁﬁmﬂﬁ%méEVW,ink
INERBRBNAENEERBI T END B 2O
EARTRIEIDORETHELIZOT, ZOEKW
FEEE L OBEIC OV CIRAH TS 5. IR
BRI IBRIBEEARICH L, =0 HEMERED T
1K<, BE, 1IN EERER 21T 7= -
Th, BRMEEHEMELH TS LR TER
o T,

2. AV LLFLBIE I VT Frry v
DIEA
NEEEEBRIOEN YV T LK (Y 7 LB
EE 126.6mM) 2B 5 &, 72K BICPITHE
RBZL, BALENT S, BOBOKE &E



84 FN—BIRTFEBOEIEEAA Y « JAT FVvF IV

B 34T 15mV Tho7z. Fig 3 i1z
NoDOELERLELLDOTHS.

SERi o T v Yy (1075g/ml) %0
%5k, BEMOELE D CICIEEEMORE
BHLNAEVIRL2PPb ST, EHOEHIZHE
msshs, Fig 4 dohboBlbersLi
LDOTHB.

F—BARzBVT, B TLRE/ VT R
VY VIR K BIRIEIMOR & & & KT
L, EIES VUL L BEAENBKEKT,
DWTCINT Frd Y 107 g/ml %, 16 mM
By LEONETH Y, EORKESHEMD L

X 1:048:0.19 Thole. KESOHBIL, -
ThHDF A METZNZER105 EER Uiz
DEREIORESERA VI, FRPCTORA
BALOREREIRIRIZC Lo T iz,

%, fhoR—ERCBCT, ST KL
yy 10°g/ml Kk, Zhk D LEHEMON
S 16mM » ) v A E D, BREESIRTE

OB A EH R kT 2 &, 16 mM

7Y 7 BT 3 ~ 4mV ORISR 5 h
ZORILT, /T FrvF Uy 107%g/ml &
TiE, BHENORKMEX 16mM Y 7 LK
IV KRECD, EBMOBMIEAD N2 D o

B e MG I,

]
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Fig. 1.

.
30 sec

Spontaneous action potentials of the mesenteric artery of the rabbit. E : electrical

activity ; M : mechanical activity. All recorded from same preparation. These spike-type
action potentials were followed by after-hyperpolarization.

AL!IIIII

R —

1omv

L]

5 sec

o3

Bis

5 sec

Fig. 2,

Il EEIE

omv

A. Spontaneous action potentials of the mesenteric artery of the rabbit. Amplitude

of action potentials was ranged from 7mV to 9mV. B. Spontaneous long plateau-type
action potential of the mesenteric artery of the rabbit. This record was obtained from same

preparation above.
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7z,

¥z, JMEEED U U LK
(&R & LTEAENER &
¥, FE??JU U LIRALEESL S 4y L
T, ZOWHIZ VT R
vFU Y 10%g/ml #hnx %
L, AR S b TS, s
BRI /M7 FLFYroi
EHREL, BIY T LRICLE

05¢g

10mV

FTLEAERO L, BERMO
BH VU ARk BIEHEINO
VARVICET B, BRBICERE
WEHT 2 LIRS 5
L, B0 T ARRMERRTO LR
JVIZE TRIE L.

3. Ca-free JghcoHn Y v
LAFVBEIOT I VT FLgY
v DIER

EEWEL Y CaCl, #f3= Lic
Ca-free JRIZ X » TR L7cE
Bz, Fig. 5 o4k 5
BIEEMOBREEIR A BN
Too TD XS BB,
Ca-free WICEWBK 1T
AN LDTH DN, EFHE

Fig. 3.

Fig. 4.

T +
K1266mM
Effect of isotonic potassium solution (126.6 mM) on the

electrical (E) and mechanical (M) activity of the mesenteric artery
of the rabbit.

and mechanical (

E —-——Tw__] 10mV

__/\]m

Nomd 13/mi “30sec

Effect of noradrenaline (106g/ml) on the electrical (E)
M) activity of the mesenteric artery of the rabbit.

Noradrenaline caused contraction without change in the membrane

LOEHTERLoTe. TOIE
BAIEIE, K& SH 1mV
T, FTOMEEX 0.5/sec BETH .

iz Cadree JRIZRB I 3EP U v AR LV
JNT RvFd Y v itk 3IRIB(L R LT H
. @AY ULDROGE, SNEOH Y T LPEE
i 126.6mM &L, s V7 FLr+ U eV’
ek, TOREL 10°g/ml L Lz, vwTh
BEL, ETERRR COMBOENEIE
LY, 2w Cafree JE & Lizd &HEF1E Ca-
free IREWH10545 TLHIZIEL R T, BB
DT OB Y T LAKD B IE VT Frd
VU ERERSE, ZoORBANTORKIES 2
ELTHELE.

Fig. 6 3 Z0#ERERLILLOTHS. &F
VY AEB I 7 Fvd ) vibic, FEEE

potential and in the absence of action potentials.

O ROE NI E 100% 12 LTh 5. Fig.
6ichbhaZEL, BHIVYLEBIG )V
T RvF ) vic X BREImE, Ca-free &k
T ORISR & KPP LT3R, 20w
DEREX, /T RrFY) vic X 384805
B, BV ARIEEBBARIVBEVZ &
b, Ca-free JEEBHAL2DETIE, BHY
ULAEBEVC VT Fvd Y vic k 2880
DORE &, WFRIcELEZCES T3, oh
BHE ORNCITER L ZR I, LaL, 40
SR TIREE I X BRI ORI+ 5 F]
BIHLPEENRR LN, Ca-free ¥REHHESES
ST, VT Frvi U roBaEstBos0%
CETRD L=z L, &7 ) 7 Ak cidst
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Fig. 5. Effect of Ca—free solution on the membrane potential of the mesenteric artery of

the rabbit. After 1 hr washing out by Ca—free solution, these slow waves in membrane
potential were recorded.

O K 1266 mM
-6
& Norad 10¢/m|

%o

100} .
B R
2 Ca-free
[
=
3
’_

50

13 (o] [{e] 25 40 55 70 85 100

min
Fig. 6. Time course of mechanical responses of arterial strips to isotonic potassium solution
and noradrenaline in Ca—free solution.

0%4g

o 2 4 6 8 10 min

Fig. 7. Time course of mechanical responseés of arterial strip to isotonic potassium solution,
(1) in normal solution ; (2) after 30 min in Ca-free solution ; (3) after 70 min in Ca-free
solution. Isotonic -potassium solution perfused for 10 min.

g 1
1.0 A

0.5 A 2

3

0 10 20 30 a0 50 sec

Fig. 8. The same record as Fig. 7 but its initial phase.
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R D289%17 % TR Liz.

Ca-free JEHTEH Y 7 LK
BIVC /) V7 Fviy v 2B
FHER S ¥ 7oy, BRAELD
FFEIRRE R L OME ) R o
AEEBMLTAB LKDE ST
})Ofc‘

Fig. 7o (1) 1%, EXEDT
AU TN (B U v s EE
126.6 mM) % 104 fER & &7z
BoOMBTHY, (2) 1k Cafree
R BHAL305 L T, (3) 1270

05¢

o]

Fig. 9.

S, FRERIOGHE TS5
VDREN 32 0 S oY
N OREREE 2R Lic b D
Thd.

EFERKRS, Ca-free & # it
2, Bh Y ARRIC X BRI
IEAIFICIR S ER O EABK
L, T0BRIBEOPEEEE
7z¥ 5. Fig. 7o (2), 3) iR
T X 51z, Cafree JHcHE
B Yo AR X BB K
SERFRICHWDT 5. Z0F 05 1
BV LRI X BRSO ST
LY O E R I 3 Fig. 8
Th5. Fig. 8 (1), 2, ()
&, EhER ERO (1), 2), 3)
X+ 5. HEHO rate

‘.‘ ) é ' é 10 min

Time course of mechanical responses of arterial strip to
noradrenaline 1076 g/ml, (1) in normal solution ; (2) after 30 min in
Ca—free solution ; (3) after 70 min in Ca-free solution ; (4) after 110
min in Ca-free solution. Noradrenaline solution perfused for 10 min.

, WY U MREHEBLIFHD 0
FRTHET 2L, EERFO  Fig 10,
fE% 100% & 4 % Lk, 30431%

(Fig. 8(2)) Ti155%, 70434 (Fig. 8(3) <%43
% LWHT 5.

A GHRICE Y, EEEPicT/ AT R
5V > 107 g/ml <1043 FERE LB DB/
Lo FEROMNEEZ & v (Fig. 9(1), »>v©
SR % Ca-free iz LT, 304348 (Fig. 9(2)),
7043%% (Fig. 9 (3)), 110 4% (Fig. 9@) k*h
Zh /v Fvr ) v 1078 g/ml 3 -cl05 s
LB DR IIBEN ORISR 2 Bz, Zhb O

Zb 3IO 40 50 secC

The same record as Fig. 9, but its initial phase.

BABMORMZEBEZ R Lizon Fig. 9 T
5. .
Ca-free g iz Fig. 9 om0k, BEH
B EMicE L, —ERKEIEL, 2
TTHREL, b5—ERAPETOREONB.
JNT R Y iz X B AEMONT Y O
4% Fig. 10 z5R LT & 5. Fig. 10 o (1),
2), 3), @Wxzrhzh Fig. 90 (1), 2, @)
(4) T 5.
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oD Y oS EARD L, Fig 10 ©
1) OBz Ly 20 rate i (2), (), @ &
Ca-free RN EVE/RS o T
5. @H YU AEOEE LRk, VT FY
F U VIEIE30OR OB R TR+ 5 &, R
100% ik LC, 30434 (Fig. 10(2)) Ti%93%,
3% (Fig. 10(3) Tix919%, 110457 (Fig.
10(4) TTT%L B ->THY, BROPOEREE
BV ARICE BHEEL VRS STV B,

V. & 3

AREBR TR Y ¥ X BHHIEBIRER» S, BF
MOEBEMNE D 52 LR TER. ZOEHE
R Blx 2 4 7 BICH Y, T VHEDOKRE
B b, EHEBHBREMRD S L LIk
3 3%. Speden'? 3 k(¥ Steedman'® jIE
LEy PBIOT v b OBEESIRE D HAEA
HEEIC L > THREOEHEMEZ 2 TV 5
0, FOWMER AL 7HTHY, FERLEE
BEMRH DR LS. EEREECE Y 2
6mhﬁﬁ@um,%@&@kovr§%mm
CHERANFEECI > T BRI bO LRI L
B, Pl L bEEMICIEED b0 EEL
L5, Spedenl? 33 k(8 Steedman!® [XiEF)
BATOWE T, BEMOBGREEILETEL T
WwWBER, REBRICBVWTE, EEERFIBCT
X, ZhICHEYT % Bbh s EEMELIXE
FETERLP ST

E5F, Bolton? 3= vbjeﬁﬁﬁﬁ%i)'

HREMEOFEHEBENMETHKT 22 LI LT
. WiFERCE, zo=7 M) EREIRC
BREEDPEH R LS FEEL TV 2 RICKE R
KERd s L\vbhs (Bal et al®). AER
BT, v XBRESIREARICOCT,
D BRFIAT IR o T 73 v A, Ao A
W, tinb bBRERRICS VT, BN
FEEBMSEE TSI LR ECMb A TR Y
(Cuthbert et al.18)19, Holman et al.202D, Johans-
son et al22, Funaki et al.2®, Nakajima et al.24,
Kumamoto et al.2®), »ofEEMN L {FEL
Tw3Z & (Sutter?)) LEZ b s L KER

IRV L Th 5.

Ro X 5z, AERICBV TRy FEHE
ISR B RMIEEIEMIE, ShDTERICL
DPEET B ERTEY, ZLOERICBCT
X, EEKICE D 1EMANAOERZTTE - T
b, HRMWEHBEME>DZLETE LD -
. Thbb, BEESRERICERRDT
HHBREARESRVLO L EDbRS. L L,
S0k 5k B oVTIE, F—IBEESNk
RICBT BIALOELEE T SHErDY, M
BRI A O MAF IR O HERED FIE 2 L BE
FT5LDTER.

SR EEIED ) v A T 5 L, K 15mV
DS LIRS OB A Sz, BRI
EOEBBAORERZ A BN o7, TD
SR TV v I 0 A A LI A AR O
BIREREGTLAbN5 L (Su et all, Barr
29, #ARFEIEHG 1< BV T b & S5 (Kumamoto
et al.2®), HIjaNFEHEEHVic Su et all® o
Wz ks e, v XMBIREER B\ T
X, AN U U NYREE EIER O 4465 (K 24 mM)
g Lz b X, E5 20mV O BR A b
5EvhH. ZhbokERE, BIIREEHicRY
T, ZOEBMBINESY Y v JRE LR
HBZLETRTHDTHS.

iz, BHY Y AIRIC X BEEABEIME, KE
BiEEICRT L S oM e EEL TR Y, B
SR IUHE D BEE S BIREERFIC b FET 5
LEFLTY B, Briggset al3® jcx 5L, v
FERBPREAICB VT, B ) ¥ HRICK
B IHER I A B v o Ao influx ZHEH
LT3 Evbh, B Y 7 ARKICE R
Wik, FELTEDX I Iy U LHBHC
ERTV I LAREN TV 5.

Nugic s T R+ v 107 g/ml 0% %
L, MEBMELR X CIREBMOBESA LN
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An analysis of the vago-vagal reflex relaxation
of the stomach

Akira Ohga, Yoshikazu Nakazato and Koji Saito *

Department of Pharmacology, Faculty of Veterinary Medicine, Hokkaido

Universily, Sapporo, Japan

One of the present authorsD, reported that
a single shock stimulation of the central end
of the abdominal vagus evoked only a group of
reflex potential, which was conveyed to the
abdominal viscera through the contralateral
vagus. Harper, Kidd and Scratcherd? and Cragg
and Evans® showed reflex relaxation or con-
traction of the stomach of cats and rabbits
by electrical stimulation of the central end
of the abdominal vagus. Recently, the existence
of the non-adrenergic inhibitory nerve fibers
in the vagus nerve was reported by Martinson
95 in cats- and Campbell® in guinea-pigs.
Biilbring and Gershon? proposed the hypothesis
that 5-HT, with ACh may be a neurotransmitter
acting on the same ganglion cells in the vagal
inhibitory pathway to the stomach. So far little
is known about the mechanism of the vago-

vagal reflex effect on the mechanical activity -

of the stomach. This paper describes the efferent
mechanism of the vago-vagal reflex arch which
participates in the initiation of the reflex
relaxation of the stomach. '

Adult dogs which fasted for 24~48 hr. were
used. The spinal cord was transected at the
level of C, and bilateral adrenal glands were
removed under ether anesthesia. Just above the
diaphragm, both branches running from bilatera]
vagus to the dorsal vagal trunk were cut and
used for the central and peripheral vagal
stimulation. Peri-coeliac-arterial nerves were
prepared for sympathetic stimulation. The
mechanical activity of the fundic portion of
« the stomach was recorded with balloon in the
stomach connected to water reservoir-pressure
transducer system and an ink writing oscillo-
graph.

Stimulation of the central end of the abdo-

F O B« RS . FREAT  dbE R
[Received for publication November 15, 1968

minal vagus branch produced mostly a relaxa-
tion of the stomach. The response was completely
abolished by the cervical or supradiaphragmatic
vagotomy. The vago-vagal reflex relaxation of
the stomach was observed in any cases, when
the animals were treated with or without
atropine (0.05~ 2mg/kg 1. V.) and reserpine
(0.8 mg/kg/day S.C for 3 days). Stimulation of
the peripheral end of the abdominal vagus
branch caused a contraction followed by various
degree of relaxation of the stomach. After
treatment with atropine the contraction was
invariably reversed to a relaxation as reported
by Martinson®®®, and Campbell®. These
inhibitory responses to vagal nerve stimulation
were also observed in reserpinized animals
without any significant modification.

Central vagal stimulation with 1 ~ 2 pulses/
sec caused only a slight relaxation of the
stomach and the stimulation with 5 pulses/sec
about 309, of the maximal response. After
treatment with atropine, there was some reduc-
tion of the response at low frequency stimula-
tion. However, at above 7 pulses/sec of stimula-
tion, no significant difference was found between
the frequency-response relationships observed
before and after treatment with atropine. On
the other hand, peripheral vagal stimulation in
atropinized animals caused a distinct relaxation,
about 202, of the maximal response with 1
pulse/sec. The maximal relaxation, however,
was obtained at 20~50 pulses/sec in each of
the stimulation. The responses to .the vagal
afferent stimulation continued to increase and
mostly was at its maximum more than 30sec
later after cessation of stimulation. Three to
eight minutes were required to regain the initial
level of the tonus. The maximal relaxation in
response to the efferent vagal stimulation in
atropinized animals was attained at just end of
or at least within 10sec after offset of stimula-
tion. The recovery of this response started
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A. Frequency-response relation between the inhibitory responses to the central (CS)

and peripheral (PS) abdominal vagus stimulation, B. The effect of hexamethonium (20
mg/kg 1. V.) on vagally and noradrenaline (NOR) (5 pg, intra-gastric artery injection) induced
relaxation of the stomach. C. The effect of bretylium (10 mg/kg 1. V.) on responses to
stimulation of the vagus and postganglionic sympathetic nerves (S). All but the upper record
in A were obtained in the atropinized dogs. Numbers in A : frequency of stimulation ; In
B and C, frequency of stimulation : 20 pulses/sec. Pulse duration : 1.msec ; Stimulation for
30 sec is indicated as a half blank in the trace of time maker. .

abruptly and was completed at least within 1 ~
2min (Fig. 1 A).

Competitive antagonist to ACh at nicotinic
receptors in the ganglion, hexamethonium (5
mg/kg 1. V.) abolished the response caused by
the stimulation of the central end of the vagus.
On the other hand, the response produced by
the stimulation of the peripheral end of the
vagus was reduced but never abolished even
after large dose of this drug (20 mg/kg I.V.)
(Fig. 1B). These results indicate that the
response caused by vago-vagal reflex was
entirely sensitive but that caused by the
peripheral vagal stimulation was partially to
ganglion blockade by hexamethonium. Intra-
venous injection of both bretylium (10 mg/kg)
and guanethidine (2.5 mg/kg) abolished the
sympathetically induced responses without reduc-
tion of the vagal responses to any extent (Fig.
10).

In view of these results, it is strongly

suggested that the afferent volley form the
abdominal vagus selectively induce reflex excita-
tion of the preganglionic elements in the
efferent vagal inhibitory pathway. The inhibi-
tory ganglion cells in this pathway may receive
cholinergic preganglionic fibers and supply non-
adrenergic postganglionic fibers to the stomach.
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Electrical and mechanical effects of histamime on the
mesenteric vein and the carotid artery of the rabbit

Fumio Mekata *

Department of Physiology, Yamaguchi Universily School of Medicine, Ube,

Japan

The electrical and mechanical activities of
the carotid artery and the mesenteric vein of
the rabbit was simultaneously recored with the
microelectrode technique and a mechano-
electronic transducer. Spiral strips, 1.5 cm long
and 0.3 cm wide, and longitudinal strips, 1cm
long and 0.3cm wide, were respectively cut
from the common carotid artery and the superior
mesenteric vein of an anesthetized rabbit and
were suspended in a organ bath containing
normal Krebs Ringer solution.

The strips of mesenteric vein showed spon-
taneous spike discharges associated with con-
tractions when incubated in warm Krebs
solution (Fig. 1 A). Mean resting potential was
42.6+52mV (number of observations=10),
When histamine (1077 g/ml) was applied to the
mesenteric vein, each burst of spike discharges
prolonged and burst frequency decreased without
detectable change in the resting membrane
potential (Fig. 1 A). These electrical responses
were associated with an increase in amplitude
and a decrease in frequency of phasic contrac-
tion of mesenteric vein induced by. histamine.

The mean resting potential recorded from
isolated carotid artery was 51.1+8.8 mV (number
of observations=31). Carotid artery smooth
muscle is electrically quiescent at rest and
during contraction induced by histamine. When
histamine (3 x 1077 g/ml) was applied to the
carotid ertery there was no membrane potential
changes but the contraction occured strongly
(Fig. 1B). Since electrical quiescence is infre-
quent in smooth muscle, the possibility was
_ entertained that the membrane potentials
recorded from the artery might not arise from
smooth muscle cells. This possibility, however,
can be discounted by the following facts. When
concentration of potassium chloride in the

* R Zode DL R RS 1 AR s
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bathing solution was increased to 12 times of
its normal concentration (5.9mM), resting
membrane potential decreased from 58 mV to
20 mV,

It has been reported that some drugs (adre-
naline, acetylcholine, histamine etc.) caused
contraction of strips of smooth muscle, in many
cases, contained the carotid artery, depolarized
with increase in external potassium content2)3),
The carotid artery was contracted with histamine
without evoking any electrical activity in normal
saline solution as well as in high potassium
saline solution.

Present results suggests that there are two
types in E-C coupling in vascular smooth
muscle. Spontaneously contracting vascular
smooth muscle, when stimulated with the drug,
responded with an increased in electrical activity
of cell membrane. However tension development
of quiescent vascular smooth muscle induced
by the drug was not associated with depolariza-
tion or initiation of spike. But it must be
noticed that some authors?¥ have recorded
depolarization of quiescent vascular smooth
muscle during contracion induced by high con-
centration of histamine or other drugs.
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Fig. 1. A. Electrical effects of histamine on the mesenteric vein of the rabbit. (A. upper)

control, (A. lower) 3 minutes after application of histamine. B. Effects of histamine on the
carotid artery of the rabbit. (B. upper) electrical responses, (B. lower) mechanical responses.
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& LT fractional reabsorption 23S TV 5
25, BELZOEZLHBELFNEAE N GFR o
02 MR B5_ETH D, bhvb h DN
WAMENEZRY LT LDTT 5.

I. B1#esy Tl Na oL H) B
BREEBULCER L Na 2 v 47 % v 213,
LB L CREIT/NES S otz £TTHEA
S Na pSflaric A 0, gk Na ohsg s
B Na i+ 5 HiEE2 T3 E%E 2 TRz,
Na oiialZiai:okiEs Riskz £ LT
BEZEZTRT, BOMELRELS7 A&~
2T VPELR. ZokdlTab
NI 2RBRER D . £ LTSEOFEINL
HilEl (B A=z 28, 39, 1966) o & bt L T,
B OEEZ §XC passive & LTH»ToD%
extrusion. @ % MERINTEEE I I3 % BET) %
ELEPRRLD.

T DF U WEEIZ 0 2 BEO R & e LT
Rio. HUBBMSE LG EmAE Na iREomE
1%, @5 IRE Na ghlE ORE L D #CHrRET
H%. SEOEBB2HITE S h 5ot —3
U, 2HPdiaeiny, 16IREDLd37 A—4

—DBHEETE I 5o, KRB EDO QLD

BHEZELERLTNS.

4. BB MMEERBESERACHATS
2, 3owE

N o

WS ESREE - WIEEAA (FERE2NR
B REEARS (FHEAE 14

Hypaxia 12 51 2 RS2SR K LR
BRENALTEZnbh 5 Z Lix—RICEED SN
TWw5%, COx OEIFIT 2 W Tidiaks L Off
EBRERINTVA. 3 OMEEIR/IMA LT AN
RS O B RERY B — IR D W TR 7 AR T
D%k, XV, EHOHREHRT LEHO- £
— v HEREI S Z BT 7 » 7. Chloralose-
urethane JiffEDF 2 (2.3~4.2kg) 19TC% A
7o, ALEERFEMREFES O E 1S Eyzaguirre, 35
X%, Paintal OBk Lichio 7z, Kifiz36~
37°C ifb, buffer nerve [I{R7F L 7. Mz #
ZiRY, pH 13 J-L A—2—itk » Tk,
lobeline, NaCN 75 & S REFRIRATICAE AT L7z,

1. Hypocapnic hypoxia, 3 X (8, hypercapnic
hypoxia (2729 % B2 S M2 S B X
ALz, RMLYZEME PaCO,, pH iZ7cn
LT PaO: OZAL LI HNCHA S » I G % T 53
hypoxia & hypercapnia o[ VI AHFESHE S FETE
T5. LrLEoRREE&miftcl - Tz ki
», Type A ®% Dk hypoxia DIz ST
57 COz X - TELIHEFHENHDBND.
Type C @ & D13 PaO: OZLEWFERIHRT
PACO, »Z1{bic D% L J5$ %. Type B 13 normo-
ca;.)nic % 7213 hypercapnic hypoxia {3\ T D
LiGIME 20, T O I v Tk PaCO; &
PAO; OHIEMRBE O THERIKHR & ® b h
5.

2. Eyzaguirre, s X0, Joels & Neil 23D~
7z chemoreceptor ¢> nonspecificity % 7:1% double
effect DEZIIMLTLHLELWEE W Z 70
POz, PCO,, pH 2720 d % RIS L L E IO
ek wez &b, S EI=Z20RITHMEHL
eV, FRC ot 5 R nFh ol
WaHEDDL ENTE, HHIRMEZ BV T
multi-band system 2 X - TZhFHEEFOHD
1V TN AZPRANBLTNS.

3. Type A & B ®fiic lobeline I X O,
NaCN {2724 % IS D% 5.2 b, lobeline o
BEICX > T Type A OAZHT LT
&, %7z NaCN WBiEDOEIELZ R 5.

5. M L ULAH B OE EHIEIRDRE
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B Oz KBEX (RXERETH)
HROER R EECHRET 5L L1k, AHEW
ch, BMREXNCHIEECTHSLEbhE. £
D—2L LTHERRZ L VI T, MERSITL
HHEORMESEEZZ 2 AR, 205 bILER
DV, Warner H 5 WEELIC & - TEFO
PR e s, DB 2W» T ER2EkeE
A, EEB N, nembutal (30 mg/kg) THE
B U R R Dby T, SEEIRIFEEZEER
WL7cd o, SERIIRIAMHREINT PR E 2 R L 72
30, REMBUWRMESRZREMLIzdD, 5
Wit, ERMREEHEZERL-b0oRE -7, ME
HHEWILHHBEOREHEE, EROETCXLS
KENMRTEBIED 5 W BRI X 5 KBk
MR E DELR, HEMIER T D VIZHE
SEIBLT, ZOHNZ SN A EREEREBCA
NT, RERFIEEE M) F L. ZOANBRR
T 4= FNy RS ENBEERIE, TR
BB NEd - TWB1ERPDVIZZRELN
FLEDIEEZ S, V- THIBERELTD
EARRE LI B ETFREEN. MEFEITOWT
V¥, 3D ICSERNIRIFEIRT PR R A S T 7 o e
CBs, BRESTRWT 50— TR 3 ~20TH -
Th, BELIDIPLRERDD DA DN, /L
— THREME VDI, EHEIRED 20 mmHg &
mHbDbD ot WD DVIEILHIRS T
HEF5E, BECEHETISIEO &7 57225,
FLAEREELCR o7z, BRECT 5D,
BOREERE L LaThulkbind o725, &
TEMESHIE U, DR B ORIEE, ERMHREE
B DV REMRRNR TR T T 5 7eds, EL—T
FIEQ LA E R DY, BETH -7 &
WRERKRE » s, NIV T 2REET,
CmEDAVERLOHEBCRCESAE LR, S
HOMEIL L » T, FELEIDbHoT. L
HLEMC X - T, 2nboflfRr+55ER
LR BEEDbND.

6. & MOIKEIEE TN O—IBE

Wi 3L (ESraskidls) « BRES - NBXE
i (REATE)

MNERFEBCEL TSR TH D, SIREY
WL EMHETH B, T CEREELLT, AE
& B —EREBERTAEE, ARBEOPE

o W

BRI T IR CbY .

Epi, ERROSLT, O, REIR KiEF
IR, 78, Wh 2 AROEC, KERO/MSW
w2 EPL LB &, IR E & EM
MEZERL LS, SEonELER L
Wyl hFie., £ LT, HloMsrdb, —E
MEESHEEL, B2, %3 0%y Tbrh Tl
BLTWDE LB OREE &N THRE
TAHEE L BRI LOFOREPET L - T
BEXhTwdE L.

W, —xLE¥~NFITHESNT, &4 DE
FCOVWCORBFBRRAELEE, vy 7HEKZ
LECE .

TS OB R LTy, BEIR
BEIC oWV TR, BNIRESES, —ERRRFEh
5 EynEEAEXNEEL, SHLTHEIHLIT
VIR EAOMTRIC X » THEE, ZhoiT
EIETR T RETH HHA, MORERPRAVD
h5E LT, BEREREZRDR.

Fi, BEFEDOS L, BRLRVT, BT
LTLESEHGEOWT D, EBELRE.

1. ETHIENME o S8 & MM RBRR E T
NS

B0 B (MEEATLERERQ)

HABAOFEMG 2 S0 U, AR ®E

: ii Lﬂjji(‘: LT&K%?/VVCEE%TZ)&%’ E-:f

FOREEMNETARE HIEC OFRIZIRET I
HEET S LV, EEOREBREZUNE» DR
ECTEHLE, RETAKEZETSEVWS. £F
JUBSERTG Te B VIR RS AT fE M & IRAE T AIM: & B
LV (W 7 & 5 B U C o o] sl e
LA D & O F LB U T QR EE & ATl
L T - 3) PRILT .
REBRICE LT bR B OBIRE A «
P OBHRICIRET 5. ThbbLEROHNERE
BT 5z LASWHERSIEETHEEEZET 5L
W, EEDANBEZENEIDRETESLE
ANFHEEEZETHE VS . b LEFABREEM
SHFBRCREBRENS L&, A HIIHOR
SRR CET 5 L ARICELT 5.

DA o FTHIA M & A (B 0B & AL R O RIR
HeFLR~NERALT, RO EPRMELTX
bhs. Thbb, HLWEFLORLEIHER



2

T (E7APDXBNIFEE) SEMEEO—
BOBEKRET D . TN & T ORI

= 99

=

LDEFINVORILERDIDDIEHZE5 25 &
BTED.

521E BALIESRAEE AR | BMELEEEFRGEERARS

H B BRAN434 9 J1208 (H)

e MFE  LERTEER AR

1. 5y MBBEWDEREERICOWT

HE B FERER LA 14w

B4 O T, MBNERERSRERETX o
TZELL, BEOKETIC 2 T fafnigik il
L, I AREafnjsmessidinl, BaoT 52E™ MG
ThTwb. 2O, EEEE T THEVIEN
A 2T 2 DICERE A B D O & X
n5n. Fio, BEEHBR (BAT) 1k, EHBiL
BOEMICEEREHEZRTEINONATVWSD
T, TOWERRIIREE K EZ 2T L, BRRED
Wy, RSEIERIRIFRE (WAT) & IBHe
L.

FRREM & LT, 20C THIF Lz Wister ik
o bRV, HARAIZR< T 7L 5 TKEE
$12~18D4N5HE £ /L %% T Lz,

JERVRFRIT X 5 BAT ek 0% bix, WAT
LR L Twik. Tbb WAT i, 5C
4 HM# i palmitic acid DA E & 7= O Wi
L, BAT T, 0C 1 Bz, < » cfafils
B L, 2REafIREE S UGN L7z, 5°C 15
DAy, fafnismlasiig v <L EHEL, 1R
BaFIEREASE R U, 2 A RINERE DS BN L
7o,

FERMEFRFERT, N OMABRE T kD
7 v b BAT, WAT oNsBHkic i+ 2 H8%
Hick T A, WAL TR (LB 4
SR, BFEER SR L, 2 REflsEE s m L
2. OB, ERREET > FOELEWEHL
PR S5 Tz,

FSREES » + BAT g, 45t
FrO R T R © & 2 Mgl O i =
A7k, BEBSER AR & BIR T B ARtk ic o\ T
EZ -3

2. 74 XOFEHMNH & MIT RIS HHEAEIC D
nwT

TEBE - FRER - BEERR (oKE 145

BAAD BMR @B HIEFHDOH BT &5, Wi

T, LIELIEMRONRITIR - 7225, FEILEGE
FEWZOVWTDREDS VDT, bhvbhiizhz
B bidic, MIo74 %, BEOER,
MRS X OWMETIGEER, fLRo%E (b
VEHA) 125V T, BMR (keal/m?, hr) iz
BRI - TodE R, T4 2T, 43954072, &
36.5+1.20, JAd, 4 43.1+1.36, & 35.3+0.92,
R, 4 41.8+1.01, FLIRSe4, & 41.2+0.50,
T 36.3+£022, L%h, WTFNOBTIZOED
FHRE T bRTHEBICE P,

T4 ROEOERMEEEZE D IV, &0
HE L VEBECENT LR ST,

FFFC R U7zl > FFA { (#Eq/L) %1t
Wtsne, TAELTA RRHEL, (%306
26.6, T2902-33.4), i@ (4393+29.0, 7349+
19.0) 35 X ORI (£396£49.5) Mz hicoE,
FLIE o> 2k (i A4 481:£30.0, ET 418+
27.9), & < AHHEFLIRAEES A TEWE (%
598--23.0, TT443+60.0) B x Bz, 7ads, LI
DT, EOEEEREDEPHEITE 2o
7z
BMR il FFA fg& OBz HsE, 74
2 EDF L, MWDKEETHGH ORI IEDFAB A A
B, ©oFEHEmE FFA o FAMUHTIE
OFEIZR S 2 & 2GR 5 r0mE Mgz s
5%, T oli4, RQ & FFA fE & iz
KGR HE DB o2l &, FFA {0
Hwz &, BMR O LEORETHSEEVE
AR

INLOHERAE D LITLT, Eiit & NEE
R DOBHRIT D>V TEERINAT:.

3. BIERHETOTY Y Y UIBE—FHFED
ATPase FIC 20T

HERT - BE B (LOEXS 1480

# =) (Rana japonica) @ M. semitendinosus
B X U8 M. illiofibularis X 9 B—#piiiEz o0k
L, ZheiEx RS (FED50~200% o)



" 100 W F A

WEELT, 4~12EMS Y v U vOERTR
»7z. T O single fiber > &, SRMIHEE
ATP Lok EaLic.
=, EECERE L single fiber 120 & FEAK
B 2T ER, 1) » =/ single fiber D
ATPase jEi#VE, Y4 FOLho 4~6f5H<,
2) z. ATPase i&E1EIT Ca OIREICIKEFL THE
mL, 3) BEfRAEITE VT, 25C [hER
IpmEh, 00C ThHHBREDHEEPE T,
X iz, single fiber @ sarcomere DRI &
ATPase {Ei:OBFEHRTL, EROEHB L LT
CEFABCE T SERITD D Vi ATPase G &
sarcomere D& X TR+ HHE & LT,

4, BB ECETBIBETFRICONT
rhitgd - SE B kHEE GLBEEXE1
£:TH)

74 7% DYRAE gastrocnemius 57> & 25k
L 7= microsomes €2\, f8x OEHE %L
BRI L, ROBRE 2.

1. R gastorconemius FOIBEEIL, i
% 2 AR TRIROK32%, 14 A THS6%A L

Fr. —7, BERUTEVES 2 B T20%, 14 H
TV 229 DWBAH B Bz, Tnk, g
gastrocnemius O/KAEHEE, & 2.8 & X
C1HATY, FMREIFEAEEPRD RS
-7z,

2. Rl TrD, 2EMSICINA
BB L, B 548 L7 microsomes IxfiE
LD bl (1920%) MEEER TR L.

3. it 2 8 @ microsomes @ ATPase &
IR 24157 <, 5mM @ azide itk »C
[FLALEEXNP ST, ERfBE1IPAD
microsomes @ ATPase jEM:VX, WX VbR
[y o

4. 1% 258 © microsomes @ ATPase &t
¥, 0.5mM EGTA iw & 0 bT»rl0usafihn
=, %fz, AJERIO aging i X b 25f5HEH X
1, 0.1mM Ca OIFINTIZERTL extra splitting
BED BRI, T B O EERHRE FARTH -
i o

5. % 2 @RI microsomes Dk Ca fié
BRI Ca FEDOEEIFBIZEL, ThTh
1.5z, LIfgE» -7, Ll, HiEl1v»Ho Ca

&

FEATEHIBX VELLET L.

6. NEYIHiH; microsomes DitifEEM:, Ca #%
A3 X ATPase Bk, WBEITE A L EMR
-oR Y WA LI el

P ED#E?» S, BRiHEsS microsomes OfE 4
TOREHEDS, AEOMIL BEERIC X B b DTS,
R ZE DRI X » TR LA 5 5
wE .

5. ELEv MZHEBEEGONE

BUGHEK - WEF B8 8 GLIREXRE2
H:3H) '
E)VE v PZIEGOWHIER S , IO
FIBAL & B U h HRET Lie.

+BEBC R C OB ER R ) —8
HOBSBEMIHE I, + ORGP TEHTERK
BOEILEPLZLNS. BEZOBEMOBITIE—E
VDB L, £tk > HEREEEONSM
BH LRIz, BRMBOEL L HTHVESH
WEhzsL, ETRIBEMIEDL, DV T
BAHEEA L BREMESL DN 55, T OHERK
BEEDIRELT S, BRTK - TR, Bk
BEHERE Bbh b —@k O SR ELL O B0
0D, ZOEAHBHETLTEDBRITESEE R
HHNDEHD, WHBEMD LD SO EHHE
ENBHH, ZhdiEMhd 5x107g/ml oF b
B R FEYVUTIERLE.

3.0% (% Ringer MAHKIRE) o=/ —L
ZVER S5 LB B AT 525, B
INESREVET L, B CERREMELLTL
T 5. FREEBREAIEND =& ) — VAT
X DiEET S, FCRBSEEMIZ ORED =X
J =L TIEERT B LR, TORE ST
{OPBED 7. Eio L OBRIZRIROMIEITIE
BRIt o 70, .

LLEofFEREEAE Y FEBMCSWIEES
hizbD:—8T5.

E/LEy MEBHTRE, EYEREOL DIEL
HOC & D DFESLOMEF RS2 DD, L
U, ZOBERHIEE RS0 5 LiHEL T
E TR ERBELELNL X5 TR5.
ZORBITVIRIBIRES A E B Er 555, —
75, IR BV R ARER TIRIMEIE AL O b
FHREPBEINLENT LRS- 7.



HoH %

Pk, 1%y bHTIRIBIC KT 5 2 OBHHE
B, BIFMOMMBR LR CESERTTE
HEL, AROEEOLDEBRbh 5.

6. =7 bY O BEEFAMICK T 2 HEHED
RECDONT
R B PETM . AE 8 JbREER)

RO BESH OB E BT 5 HEE
s, TOFMIERLESES LIS TV
V. L ZTEHERO BERNT T R EMR
ORI O R 2 HIREIEL, S5tk
RIHCHREBIC S+ 5 R M2 B e v T
st U7c. SRRV BB % A Vo, chloralose (50 mg/kg
iv) THERRL, Flaxedil THEILL CTALIER D
DETITIn oo, AREMRIITHISER COMiL,
RREMRIIEREBIRO AR 2T L, thE
NOKMMERM LIz, TREEDIRLT I
—VEHBAL, K/ A—2ENLF*FESS5T L
THIFI L7,

L. RREMERANE ¢ TR OB 3 v I R
L, I#8, HERE DcHREHBIHIXHh, 7
B CIRELLHESRR bR, L Lai Tl
ZEBL DL,

2. I E AR ARSIR - BT R
Lo, BB ORISEEMHTH O, IHE
SR OMZNRS R S, —7 85 B i sk cIR
L, FiZHmD 5T L 7o 5 WILEERRD L
7z

3. Atropine (1 ~2mg/kg iv) I AT5 &,
FIHRERINL W & B 25 B DM S KRS8 4
U, BRCIGHIE L 72IRE TR d % <tEnR 6h
7o, a) BB ORI IC X B oE & FlguERE
& OBMRITIEEMBR bk 72, b) Bretylium
(10~20 mg/kg iv) 13 5 Bleh 3 45 CATER AR AL
WX BMIBOLEMMEI L. ¢ Atropine 54
T HAEAMRRNGT & 0 SRS SR T 515480
% ~7z. Fic adrenaline, noradrenaline (51) %
IRBBIIRCIEA LI BETRRBE O i 2 B &
Niz. TN SDRFETV T b dibenzyline (20
mg/kg iv) %7213 dibenamine (20~30 mg/kg iv)
BEHIHEE L.

DL EDRAR X 0 iR I X OSSR
X 2EBOWEED RER51% cholinergic 7aiéfEic
LBDDTHDH, WREMREFIEIC X 5 I

& 101

adrenergic WHEFIZL 5 3 D LEERTVL L
BB, ERAEMRERE T X B MR AR S
adrenergic, AEMIAE =X 5 H © ¥E norad-
renergic FIC X HEEZENS.

1. RNB-EEER R OEICD T
BFR & BHZmK JbKHE 24w
FHELEF 2 2R L7 r— X FHETIC
BERFNEEINE B L, #Ex ORWEB MRS SR

SHEMPE XN, R TOBERIC DV TIRET

EHETHTHEHDT, ST ORERT o
WTHHT LI e i Uie . SRS coBh e
EWRERRIE T B HHTHE < O X ORI
LEMOEM S 1T 75 5 & ARG & BRI Tl
18~25msec, #RIF 150 'V, Ht 15 msec FjED

LBEOER & 2 7. MBEERCIIiEHS 6 ~ 8 msec
DIEIEDIG AL & #HF 20 msec FEDBNE
fLD 2 #ERDIC. T OENI-BERIIEEH L ©
B TLUMI+5 L gL, strychnine #5.2 &
> THHUBE DN H 7. Nembutal 5mg/kg
DEEC X DRIz OB BRI L L.

DEROLBITSWRINE D72 Te-Ti DE
STRIRAMRRR LTI U £ OAAEH S5 action
potential #EHI USRS EEHES L £ 60~
45 m/sec, 30~20m/sec, 12~10m/sec > Ag,
Ayd, BIOELHED BRMCHEY T2 SHOE
& xic. TRSRLBHED ShsRE ORI
BIG- L T % 2% TIN5 7o D B % & 2SR piik
BTRBHCENZEE L oo, FORES L
7. ZERAMRER D AB RO BALE TR O
RFDEWERL, Ard L BIFORVWER © #
ERTNENFIEL T, DT &b Sk
TOREBERDFE B v KPR b Ag &
Ao DZOBESLTVWB EBEbh S,

PALEE D& EDRAMEMRE L D ESHRCES
R E U TR REEE ORI OIF T gisc
Bl b NI ENIBMIE >WTIIFHEL Y S
- T AR LHBEIEINS.

8. 447N ABFIBOEN v ESHERICH &
ETHRICOLT

A VB - MNERIEE (LK 2 A£H)
HEMREZO —D2TH 5 L4 TLAZEIBIT,
FHAOFEERTE % TIT 4 BHMURTIEF R T & »



102 ‘ i 7

T, SEBE DI ES 5D 5 v -ULOFRIRT
AT B O% STV AP RBEAIT
HEhTWs. FOBEEEL T, BEFHE
BRETRENEFREVWEZEZLNTED, BHELD
EER D D o BRI BAIR AR B 2T
Ehoobb. —F riEgliacd 2R o
WChk, Pompeiano et al. (1967) O#5fk#ER L4
HEP L ORSF B2 TFEC LEBES DD, 22T
W+ B RN, 7 EERIAO R 2 BBl
L, ZHIEHT B £4 FAAKHEBO R ETH)
REF~7.

=~ FLREE T TN E BEIBRE L, SRR
intercollicular WZfRIKL 72 * = &2 HV, FER
EL TS OEAEREN S0p DRV IRTY
wmaRWke., ZhEg 4 FLABITEAL, 5
PUS EAEMTREMIC X D, £4 FLABRN
TR E RN BB EE UTHESh
LEREPDIG, BeOEEOERIELINL
CIENLES o ERET s LIETHRERS .y
EEHIOEENT, L 3X0° S ATREA L,
13V LEARD v i ORFEZRE & L Tl
fo. R X b 20 @ RERNEEICE(LORD
BR324k D r-unit ©5 b, 2URCIERGHEE
OB, 8 AIE L DRSVEBD B, (RE
RO St unit B W CHRIIEE 2 5

LT B LA DRSFEMOESEHALEL. LIL

ISR OB b cBa R, BEERR T
CTERANRER TR D70, ERBIREDV
TR T X S BAHED ¢ BAHTH LT
%, XA T AREGC X 0 B OREe FEHE
BErZ{breEmn bhviz. DEOEE»S, 5147
OV AL OFEIERI AN BRI R L, (RiEs
ZOPHIER 22 b0 L 2B 5.

9. RRoE/ 82— vF#

FEZE (KRR
FUFYRE VT ASOELFE Thih
6keps XY Skeps DIEE CIRIED B
b+ 54y 30~40cps OIHEDF UL ADPBIL
5. ZnbOHOEERTIRY » FRBIGENIE
LR v, SORBZELC LTS LT
3, EREWPHCOIWASLPIFEHEDE. £F
HHOE L Ao CRE BB R kb 7z
L5, Frtceps 5 20keps MRS

= #H

Sq VoL ARER DS, RREERE YY) ¥
Y2 4~8ke, 77 A 6~10ke D REEFE
Fcdh 7. ek dkeps THEESR lcps
5 100cps % T#& x HF-ULA (~ULRIFELD
msec) CTHIHL, BEHREOISEA v L AzEH
Ay orRa —FEHEFT B LRART, ~YLA
SFERCES L, BEREEE VoL RS
ELEE, GRONEA v N AREE LA
Eiwn L Ckdiz. £hid 30cps FTEMGRYIC
kL, 50cps THERAT, £ X DIEEFEL

T TR L. BB AAE UL ADIRIEASEEIE

JEEA VoL AR B LT,

XY AY, ARAY, FUXVR, JYTAY
BIOH VA VOELIET, ) ¥ AOHHS
EREBL, HEHROISEA v AR,
JEEA L ABRAOHERF V) F Y ADIKS
FHLTTHD, WKIY T LY, AXAY,
=Y A, OWELFRH L TIHCGERSEL K
D, HvEVYOBFLRL TRDEEEI R
Sle. FNFNOHDE L ZD YL AW &
MELTHBE, A%k FFRTSLABOE,
FEEOEWE - ULADRE L F 4 — ViTERdED
MR DY, FOWTERPTD BV
BCRIESHE LR D, ~ULAESE EEOR
BN RADFE LG8 F — VI EEESERN. 7
V7 Ay OERHFRC OV T O REFETH - 72
2, FUFVRXVB 7Y T AVOBIFITHL
THRBOISEREZRLE.

10. 0,-CO, RFEEHRHEBL ZOICH (2D 2)

RRAE - AL - FTE E - BAES
KGR A )

5 mmHg % @ EEREORIRPTL A
470, BTELFOFERE S »—IREERL S
F5E, WEBEEHLIC L THHNTRVWIESA
DERONTMEOND . WE, NEBMO TR
CHREEEEE BE, REEROME EWTIRIK
BASREITEE LU CHE S L7s magnet DERGD L T v
TOBHE DM THRNLEREBETSHE, WY
HADEEIC XY L DOERDOENT 5T &b
nin. TEiT, TOFEE carrier gas O Ny i3
%D O, BIRETH L E Ny, Oy, CO; DIREH A
% sample gas L LTz 5% &, £ COicDAb
AL BRI LA D, E7- carrier gas O



: [ AN

N w#% D CO; 254+ % & sample gas D

O ROHRIGETHZ LB IIT 572,
COBRFIHEKE, MEHD O CO, g

FERREORIERTTIN - 7.
ZOEBRIDE O CO; OBEITMHAET

01 %HRE, JGEREIE O CO: &% IBUT

T, PR ENELOBEENTE.
ZDFHFERRWT, Kim &0k X IERD
O, CO; HfEzisfkr HIEAHIRMD CO, HES
XOFRLD CO, HEDEFEITIRV, XHIT
Fick oFHEI X v LElEOBITE 2 a7,

F20[E BALIESSPE - BEHES
B i EEAM3%10A18E (£)

& W 103

WERE R 10~20[ D 5 < DIFH S %, XD
IR D —#R% sample gas & U TX-YEskHBDOX
e O: &, Yz CO; 2508k & 5. £ Oy
CO, SRR OMES Y B T OREMOIFRER %
kDT Pacor & ROEMERES> 5. T OEM
EDR =032 § X CFFE PG ICHE L7z Pacoz
D% 4 Pvcoz Pacoz &7%. Eic Fick A
DFH R Vc02=Q(Cvcoz—Cacoz) i, lll\ﬁéﬂ'ﬂ.
BEOFEZRTR -7, RECX DL, »k0IEE
WIRBMAYIT e D ki X BTV DX
Bz,

Fre 5% IRERFHYHE 1#RESLOE 1 EYE AR %

HEIE BB RE

I.— % # =&

1. ERAHICE KIFTREE T bY D LOHE
[EDT ‘
[ 58 - 55E8 - wnxH# - EFI=m .=
NS - BEEH - KBRZE) (R 1 43m)

LikiBiaz Ave, MWlaRficksdsE=x1
¥ BEEEOBERCOVWTRELTWS. &
VISR LS ORLERTH 2R - L Vv AR
W, AT LIS LT o v TREL
7o

SEER 5EkiE, YLH 1210% bovine seram &p
% pPH % 7.2 g U 2o i380©, 37°C © 72hrs
B U7, FREUSEITC A » T v BflEz Ay
7o FEREBGRIENE € 2 L L O MEREHE R I T
L, BRMESEAETES AL v 1 v oRE L,
A= bFFTFTFT 40— “ELB” OUWREE
HAEA, 74V F—TRBEES vFLr—3 2
Vv E—TEHIL7. ATP E813BRHH
e ATP i &IREL, Ay YRI5 7TE
DEXZBEIE L. ILBOERIT Barker thiz &
UEERINE o
DLEDEBE»LRD LS iERE 2. (1/2)x
107 M DIEDIREE © &, HEODTE SR fE
EIhi. HEREEICOWTIE, HIRE {(1/3)x
1072 M} M %, Ef5R S0hrs) fEHD & dis
(LB oie, 2O EEZMARHOEREL W5
BRLEZAETHDE, HHEEMRELERE
EDEREND S & Bbhiz.

FRIERE A DR, Wik 5 5 Gy BB
2, SHE (DNA &) iaETA5hi. SH-
thymidine DIRAZLIKIEE, (1/2)x10¢M DLk
DRECEBVTET LTV .

—falaZ b o ATP 2B OEmCH S X
5 g Ihzs, Zo ATP 480k 2mia
BMOER & MEME L 2085 Pt onTiis
#etE Mz TR bk v s Bbhs.

2. Cornin ORMARKICH LZTHE

BRHELE - LBk - SR - AEARE -
BEE R MEE- KA E-NEER.TBE
B (LA 1 4H)

HEEE RO L WEIERC Ly, v =0
Jia, Ehrlich KA Z A L L, °H T label
U 7B ORTERYE & F V>, whole cell, BiEEHE 7
~DE YRBE X autoradiography CHIIINA
FRERE DR 21T/ 5 7. Comin 13 v = JkHiA
AL TR RO - BB TR I D7
HEELBELTWDD, BOFHBERITE
3045ffi> labelling T 1X i3 & A ERESRL.
Ehrlich FCHIJZIZ% U T incubate DREH & 3hic
whole cell, HBEH~DE VAL ZINE T 58
238 . Autoradiography TliEEIFIEE
R TH B, DNA &3y =Ipmla-cirks
HArakic FArciEz 525 Ehrlich K#fgcix
BIREALIT pattern 2355 XS BERY 2.
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3. BMAKOo—AITEICONT

e B WMFA-KA E-WEER-B
B % (LR 14

WA (7 = DPfRAN, Ehrlich KRR/
&) B2HRE L, BEBRORERYEH T label L
7= thymine, thymidine, uracil, uridine % Fj\>,
—E£H5f4 incubate D72, 0.45 ¢ @ millipore filter
TF@T5z ek, HERWE D whole cell ~
DL DAL EUEE scintillation spectrometer Tifl]
ETLLENTE D, LOFMRPOWLIES%
PCA TR ATIAME S OMILET 7 v, B
BeRBlET S LTk Y, HEE 2% X O nucleo-
tide ~ND &L VRALEFBET DL LHBTES. S5
WXDFHRDOEE, b5\, aceton THFIKEE
L CHEl%Z £, autoradiography #1378\,
AN TORBOEBIMIPBETES. Tkb
b LK OFRE VT, ATRIE OMmiaES,
HIENE RO, B X, MIENEEESRALDR
EETHLENTESLDITTHS.

4, eV STIF U TFEICHT I RELRD
MRIZDINT
SEMTER (AR 1 A)

T v = EEOAN S E B % R LRSS

BEERCI - THBEEED DL LRAMOT
LTHHH, TOWEHEMT B v TIXATEAL
(slow depolorization) DA K LIHEE DS HE
IMUEB B ORI 2NENET 5. L LES
BALOEE Ao R L L diET DS
3. ZhixF» 54mM K %4 % Tyrode #RiC &
- THEMES 39°C 107 » THREEAL RV
BNTHRADBZEMNTES.

EEI ZORELRIC X EMEMOEMHE S
ST TR B f2d i voltage clamp ZF[F L

CEEROBELHE U 7=, TEEEE (voltag

clamp) ZEET B5HOBERACHTEEE ik
W R EL DB REL 2wk EV ey b
X B FEE L. EEREE Deck and
Trautwein (Pfliigers Archiv, 1962) BRI TS
5.

BED LR (36°~38C) O EFICX -~ TEEM
AT 5, Na Tie Bbh s NEE BRI
Wi ® 50~100msec T I3 FAA Eifid & F 200
msec DIBICHRD CTRLAMR T 5. —HHAEE

= W

W OCESKEIRE Bbhd) dEBMOBAT
BT, ThEEE LR ERER OV
@D S, UL 200msec BBICZRBWTOD
2Lk 35°C DIFHRIC R T D T2 & A58
oD, TELBRELFC X EEROZEL
BEOREBHRICHERTRD TEL I8 » T W
C, T NDEBEMNOEMOREIT R - T, &
£z b5, LORBLEEROEOFREIZ W
F DFf & < FLH9T & 72123 electrogenic Na-pump
DIRE LRI X 5iEEED LR E2Z R T AR
HHATES.

5. Aconitine [C k% fibrillation 5D
ethanol D&% i :

tiEmAR (LR 2 45)
1{fic> alcohol, 4T ethanol 2MEMIRIC X B0 E

CSEEYE X <FRIET ARG SRTVWET. £T

T ethanol OMIBNICK T 5 MEENRICEAL TN
BT X U &0 Purkinje iz oW T 2, 3D
HRE 2O THELET.

FEIERBO ST & » T Purkinje FRHEin
BEiRs TEERSE LMD THRERRT,
aconitine 1 x1076g/ml D EIT X ) FoiMENZ
#2z X7z Purkinje £ x5t L T ethanol DfE
F%EE L7z, Aconitine #5112 X vy —60mV
DFfiC negative after potential 2 FHF i,
Z®E XD P iMEEERC L, double spike,
repeated spike #SH{ELL, frequency HH L 7K o
Tn575, ethanol % Re54 5 & H10RRICHED
& LIS, frequency 735< 720 double sdike,
repeated spike 237EZ%L LT v 5. X 5T ethanol
DB LRI+ DA TMOTEE 2 KL, —F
X0 EREE AN, 55X W IEBEMEFED
L, normal & ethanal 58D A LN LN
Bz, ZOERES I 019 ethanol %3R5
L7201z phase 4 DIEIAMBEAL TW5. K&
L Clx duration 23D¢X triangl potential 27z 9
ZHVEIER AT HFIC X D Ex iET HFH
PBIEEL, U U T 5 inactivation DIRFEIZIR
S TWBEERT. LOARMEML TH fire L
1< <7, aconitine iz X % fibrillation 1z F&
BExREELTWET. EBRLADbLLAR
voltage clamph #1772 5 F% T .
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6. 1 XBIRMETLRHOZ K LF U ¥, &
K* [C3i9 2 ERM, B0 EENE

BR3E « FHEARX (LARE 1 48)

LERS & D TREIREIIR A 5 #ELC, ring strip
EL, MRANER LSRR EZRE L. b
B IE ONEIX DA L. MIENEREE
¥ —49OmV Thh, BEMRELELTEY, i
BYEMEREE L. KWiEkmsE GHER2.0~
40mm) X7 F v+ Y v 107g/ml CIIESE
PEDZEAL 7e U W RS ET 523, 1075g/ml @
adrenaline TRINFESAET S E & HITFHS5mV O
BB L il 5. HV Tk M55 Chx adrena-
line 1077 g/ml, 10~5g/ml iz & DotigE?s, LT 5
25 DR, WINORE T S EEMCELS 4
LI h 5T, WiT, BIAIBNEAZ KL T
WA PEPRTEDD DI, adrenaline DR
2 U7 2 [(—IRAET, 30mM KCl %ig5+
5&, #920mV ofiswEssd: U KCliREL2 2
LSBT XX VRBEMOELEL BT A
7o. X DR, KCUREAR10fHiciiind 3 & EE
i3y 35 mV B L 7.

1. BEIETHIC LD Achilles BREOZTE)
NAE & (BBKEE 2 4:1)

Achilles [ AHIIEZEB ST & 3, FHREOMK

SR OB REREOH T, KIIELIOKE
LTCW5BY, THBAR—VEFPCN P HE
HE D S TWVBENITDOVTIE, D TEVH L
TN TV B IS T, RETHHL TS
TWIE. FZ TR, Achilles RS % BL
T, TPREEELE I X O I HIE IS 3 5 R
R T A E T OERERAL T LT L
7z.

41alvy, Achilles B4 o Bt i D IFIREE
L LT, IRKEEIRE 2 AMEEEEEO strain-
gauge 5 (1966) % Fi\, B FIuEH F244
(18~207F) Zxfgic, EEERE LT 3 4hiukst
DiEpkY (PhEEF 300 ) % &5 %, & T,
ANER, 1051, 205 %OMMRE Ik 5
Achilles BER & D, RAHE, ILHER, S0EH, X
MEOEBIZREL, TRAFH (L) o
WL, BEHE e AN (1966) &z 7 —fy KL
DIFIBC DT H BRI 2T - 7.
BRELT, Thbb, 28G0DKREEDTRER

& 105

BizowT, EHEREK ST Achilles B 4
ZEEL, ~BASEECEREE 2 LR
LT, 1) A—AC2oWCEEMOETEDS
Nt oo, 2) s, GB, SHE, U
TR 5T 52 EBRTERD, GHlE IONURS
Shotc. 3) EHAWES, R, LWED,
SHEHIANVENE L, BRE T ML, 4)
EENERR, EEE~ORIHOEEAERRET, 10
BB LU0/ WK 3T 52 L8 TEI. 5)
DR oEEand, MR TEIE5C
EEELMPIT L.

8. IFMMEBERBICELDE POBRENM

BEET - RIEE (BTN 24:3)

filt, JE, 7 & ORI X b AREMEE b
DU EP BT A2 T E 2. Zhiti
digital computer 1= X %FHinEESRHV SR
B, B LN X AR EAEEITE L
T S-N k%2 DT 5700t 2 R LckiRe
RV s

UHRY RV 200 pod 7 =g, B
ZEMICVIFIMNERE B vie. FENRILE L2
BIBIERTERC & D Fke 1 msec DIETHTIE
AR R L. e L TIHEOBE ST
BRI % Ffiv 7o . Output transformerless speaker
ZUoE L7 X 0k, TTolikes 2, i)
HWodktlz > F THHEAE Lic. 2<%
4, 05cps OIEETE0[, HHZ 5cpsx2000iD
I EATIR 5 7.

S-NiL#w B Bicdicid, 1) Bk OZEEIN s
W E OBR & 22, 2) WA AT D T, 3)
BB e lmEmesER X 0 b avTEiticE
5, TOMPBBE SN,

D ERN T X B BTEEALE 4 DR
(N1, N3, N3, Ny) 25780, TR ENOTESER
1218, 35, 60~65, 110~140msec TH -7-. K
MBS ET X A REORE S, N JEITEHE

LD X DR E BAHAAS Tem, X B 0%

2~dem OFFCESE DL, Np DTS
BIHGCH D, 2 Rl X 5 EERE, S
FR st T B RE S &0 5 Ny il & iR ANGE S
bbb otc. EEEEH?S 115 m/fo#
ECHRAEHETENMZEL TEbDLHEIN
5. Najivx Ny B ase <, Ny =0k R
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ORI HRIC k5 B X bIVB.

CnbE SRS & b 2 BREMLS, #,
IE, WRIC 2 b, IO moddity DRI
prvb b, BEBEMLTN ST LIEEE T

9. Tracking & C. C. No. [T BRRICD
T

BE - % (BRAEEEE

B L U C O EET-ENE, SENEOE
HHEErNE T HEERAREBRECXY,
Adey E0iEREE (=) iR T 5HHFREO 0%
ORAARRIE MO R BER I W T HHER S
n5. FOEBRRISNERE LB THERO X
5 A D 5. (1) a HiREERS & T HHIRA
O I BB IS O I — Rl S h S . (2)
BLEoEBy AN Jo ) BBk KRB ETE, o
SoIEl, (3) 0 BRI (7272 L 03
BT LA EOERZRT LIRS RY) @)
B2 HIRD HARHIEMIR ETH S

cnSOEHRER 2 REOW S C. C. No. 1
LLOEBER L L CE D BTREL, ZORED
FaRak. FTEMOERR Sem & Licvwhd
LERREE X0 - L HMbLc s » ¥V T
RN SR Lt L AL N AN W e S ; AD id
B OB A —RYIINE O b & I e AT T D
BThh, SIEOEERERIT « FREE WK
PERETHD. Chiee L TRBI X 5585 0%H
R TR DV 5 B 23T E i N TR L
D, BEHED & — Vi 0 SR DB TH
LT ERFT.

EE UM BIE TS » Th 0 WA E
HHEREE T L8R L, iR A
BT L 0 B OMEHHEMRSF R LEINE R L
FBAANZE R L > RS T 5. BT
B E 5 85E L Tl — i ERE Ok T
B e #R e 2me L3 5RO 5 — itk
BLTR B, LALEBLTOBELERLL,
SEBIER & PR & O R 2B OB R
Tk E 2 b, —o0RARE LTOBERRE
CRASNTINVWISTHS.

10. BEARAP OGS GRS
WAEA - ZBETR - MLES - EIER

= W

(MR REE 2 4:H)
4 2 OFFEERE L VWEE, &L CHRER
DEMETCE TIROEE W2 EE T 5FW Ak

. BRFELT, B, RRED), HEX, LEX,

TP ghie &[RRI, MRV UMD TR 18 i
Bk TEBR XS L.

EEF B A X ZANT, ZOTEZERT
LTChE, HRESBRSWMDE W L 2P
#iz, Wiz (500c/s), HHWIEZ Y v 7E (Lcfs)
BRETIRE U ORREEES L BEP TR L
7z,

o X CERAMC S W TESHEES X T, &
VeI MR S DB RO\ T 7. (BB
A1, 50 HETHE S HIRILIEIRARC KA B

DIRBERD BIND X ST o 72, WFRERAIT -

BWTERD B EP .

Frzaky, BREEESWHIARE (B
48 wREDLIB XS T » 7. WHIERAE
Wk WTA RO RBMEFESI e, BFM:
B X OEER AR ISR bhvii o 7.

DAL O T ERP O D &
v bhvbhOEHicd & S3LEEHTH Y, FO
ERIHRDWE BT D &R, {ERM

BUBEUTHAZTRTELOTEHS.

11. Tractus pinealis 7> > D B #iEHE
ZEZ K (BRAHE)
s b2k {k (Epiphysis cerebri) OF
RE & HRER RIS T 5 &, WHILECRATWIR
L L TOEENRD bNEBRED, £{OTHHF
MBI CIRAREN 2 - T 5 . A TR
SEES DR E1C B B stirnorgan & BHEN, AR
KRBT 5 KR E PDRRARERABREERL
TW5b. TNERBE TORZFRORFEIIBEY
FORTR, & LRI Z BT B b 0 23, S
2, ZOFRPLOEHRBEDX 5 LHTIHRH
BAEZ LN E BEEDLPTEV. REERPLHES
A[H 5 MIRAGHESR, tractus pinealis WXHFER
L OEBADWHED? B 72 B B3, ZDINEX mass
discharge & U TEH Eh, SR X DIIHIE
NEZEOLBHEBNT WS, 4E 3M-KCl v 7
RINERE & U BACME IR R Bl 5 EAS
TERDT, TheiFEe LBERO ST 2TAR
WIRDFTR%Z Z 7.

A
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1. ERFACE L CTHESh S spike [ED
HEX 2RI H5E N TE 5. H11330~40
mV EiEEN (FkEER) &#4i20~30mV o
spike WEE 5%, 2 1EMEMLHL LT
mV~$E £V O 2 1814 spike % HIKHRRRE
BT5L, RELTCEECOWTHIERTE 72,

2. FIBOEE LT THB 7 L2 — itk BB
EXEE WS, WEAMTICH S 3 B RERES
Rl Eh Ak a RGO, EiER T
Xh, FEEATRES »5KRELRS X
iz,

3. JERAAM: unit TRIE DB IR EX D &,
BV TIIRER R EBRER BRI L, PEE0R
BT off JHBHR SI, X5V TITEFSR
Hle s shic.

4. BELBIEIS LicIREE T, JREAME: wit ©
WM ZFRE LCHIE LS = kL F—-A b
VIRV rodopsin DRI ITIE—F LTz,

12, hz L OWHBEFRERERCSIZTTH
FEEENOEE

FHEBEX (RRBAFEH)

H=NDEAE S Tyrode AT L,
'W?l%fﬁffﬁfiﬁﬁ%ﬂ%igﬁﬁl DEMEFEL

. — U U 7o R ORI R AR T
x”%#@lb , TOEMY T AE bﬁiﬁ)\f‘ﬁﬂ)/\iﬁ
Dy 1/4 75F8 (0.15 p) 25| T & 5 FEEE
MLz, ZOEEBCID cupula ZPHHHANC am-
pullofugal JFiic®3[, WAL 577 HCRIK

7o. #Hcir Ewald oAl U 72 58 0
ampullofugal F [~ cupula ORBAIASHIE & 7x
b, FlkRE, 50 £V Ll E o spike 237w
1000~2500HH 33 % D %S electronic counter THf
BXniz. 5, Z O response L35 HHI20~
3055C, IRE—ETHHERIHEHRL, streptomycin,
-dihydrostreptomycin, neomycin, kanamycin, EE
* = — 3 &2 EE ampullar receptor {EFEL
», TOEBE T OERLE.

Zh B DY v Tyrode IPIIREED 50 y/cc
THIHIIZER L, 100 y/cc, 200y /cc, 500 y/cc,
DIRETENEN, ITEERHIC response w2l
H L7z, #ic 500 y/cc TIXFRA L block DX 5
TRRE L 75 o 7. SEMRVER435 44 Tyrode 8¢
HiET 5 L, B activity DEER L2 BRI, [

& ¥R 107
BICERRBC LT Ih O mERED
KisBHOBBIBEL, REHKOBRIBE LN
7%, Tyrode ¥ CIRURERITIREDORTS % ik
WREEASEDOR, BRNERO R
B sbhic. &, EE¥ =— % T 257/c
THFIFNC LB OB »H By, 207/cc TR
38\ response DKL LI, HEKEBECS
Wb BRI ER LS, BhEEOR
HED0in< Tyrode e THEMEE:, —IRILH
FEWEOWMBH SN BEIRL, REDKLS
L0, HREME, LSV response DEIEIT
TERTH-70. b, BERAEEARIVFE
X DC potential d4t% L, BRg A0
¥aR R T,

13. FMEDOEREIEIC2LT

HH—7 - EEmFT - XE B (REAH2
4:3)

HIE OHGEMRAEREMRE TH L2 2T T
TEEDILVWE T HTHHH, PHFEHRC W T
F 72 BIRO—F DB By, H % 5, nembutal
SERB H =L P VIR AR 7 = L2 BV, T
PR X OB OBRAEIRER T L D, TEA
BaANT HEMEOMRELRS, RIS
COWTHER LY., SHEDORIEE, L L TE
HIBIIR S Emes © LR LR, IFEEERE T kR
1L, A7 5~N3IrrA—x—THHAILE.

1. FHIEASEZ SRR ORI T L,
F DR ORI X b FlE OFRR S PEEHER
BBk, FHEMEC atropine Z{EA I
Fe Db DOFHTILTE M DI B SIUHELRE D b
niz.

2. Adrenaline i F iz X b & M OB A IR
DY, FHOEMEC dibenamine Z{EH S
R Db T3 adrenaline 17 Xk BUNFERISAE L L
7z,

3. PERR O v~ L TR R, 8§ 2 SEAEE
Fov-oLcEBZIMIL, &5 EEMRIN
DECELMRE T TR Loy =/)LT, EFE
ORI X » THMEYHER GO E P CEARIR
HER G2 3R 7.

4, FESEIC 31T B T M BUGHRAL LR AR
BETHE, PORAE, PR, REMRRE,
PREMEERR, POKEE, WERERSME
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PR ERD B, WAL, REMRER,
HDIREE, RERRBEIMAIER, PR, RETRR
BRI ER D BT,

14, #EFHEABICHE KIES K, Ca*r OFE
FRBE (BHAH 1 4£H)
#lw(%lﬁ)%*f:(ﬁﬁﬁm)®wﬁ

AT, NGBS OSEET F R O
K+ jp 2 B & k¥ 5 (Liley, 1956 ; Takeuchi’
and Takeuchi, 1961).

Lok & OEEMAOKHIRREZRD L,
Wi LIS —E 0 V-ULIGET hEe#t o R
T % (Gage and Quastel, 1965).

AEBRTIERZO KM REOHEIMNCX - TR S
/N AR A DIAEEHE R DR IRER %, JE R
- Catt BEOTLICE 5T, REBREELST
ik, MEHEOmEHVTHELPC L. T
bbb =B THCIE 12mM KCH-Ringer &
I, kA zARTH T 10 mM KCl-Ringer
Wb O INERER O R BIIL , £ DT D
Ca*t 2% 018 mM 25 54 mM DHEIFETEZ
T, FOEEOELE L BN, ThOBED
Cat* PBEEMENE X 13, £ OMEEMAE105E
HT—EDV-ULIET 50, Catt RELZIET
L L ARADEESEE L T—ED V-LIGET
BECET HHMIERL, 18mM Ca™ Tk
30~404y, 54 mM Cat** TR0 EZET B
rrdbhot.

Freax R ERAVRER TREBRHO KR
ERED D LI E o THEKT 5 M/NERER D
FEEE, £owho Catt REAZETILCL -
AT % 9 (Elmgvist and Feldman, 1966),
BT AR ERAVWEARER T3, Cat RERE
# (18mM) LvEobse, TOEEIIRSTS
Rzl —F Ca't RERZEFRXVEILE

BATD, MNSREMOEETESTE 5
FLWEERRLZ LK.

. BRICAHHT DRBHIRETHO LR
ﬁﬂE?-:aEﬁ(F%ﬁ%liﬂ)
TEBRFEC EERREIRIE U TV 2 RARE

BB & & BTs o o iRE R FFO U, B, 1
S CA—-BRROWREELE - TVDHEVIHE
2% L DRI LVWbR T3, LIALE

= B

S BT AMETE, LI, Bk X CEET s
AT AR R L E O R B U TREMRIT
VEE RO KIS % 305 C ORI, FIE
s LOEERITHT D RESICENH HEH
BB 2l o 7. ARG AELEHREEO LK
Bt R o7cbDTH 5.

FakF VTR — VR CRIE, TR MR
B, T ORGSR 5 O IREIE AL R R AL ER
L, BffEsks X OFEnEEEZ RV oL
7. TS DTV S AR TE BN IR R
X SEMLEREBEERL, LHCFEBL
B A 2R, 100 B PEINE T & X OV
HHRE D ITE A EERIRD ENE T, BT
Frv sy viB5E X B AROESICHET 2T

PROEEIO SR, WEIRC b L WA

B Bivis. HEZC R ER X 0 WOl
AR AR E > B O PR E BV A FRIE E~2
bR, W3 5D I BERAI~ELNS E VI ER
HED B LIEALMA L7z, BLEOEE »BHHE
Jigev: il — o MLAS S E B K o> © 2 5 B AT Rk P Re e
PRTCEETRZZTF C W 5 eEZBN. L
W, B Bk X CEESAOEMEEEOKR

MECHT 5 RS PHRLEREZRD, »Om
P R T B D AR E Z B E 2012 B RN ERE
ST Mt 22 R v B O T I R BRI
W AR T T B FGHEOBRES R L 5 <
OWD I~ TBEETBEVIEZERLIC.

16, TV R FED Y o &gy ool DikER
BiEEho LTt

AHEEE (55O 2 £H)

T TR, ERFBRRHAORACE 5T
FERBOE B INHORBHTHS. LIL,
endotoxin DEFFIRAREIC X HIE TR, & &
CRRBEDNS L L BPRESh TS, ZOF
B 5 RIROFERBEF OV TR ik IE o & 2
LERTWRy. _ ’

Z OFFFErx endotoxin shock 12317 % ¥E MR
D OE O EROB(LEERT S T & Tk
D, ZOBRIROFERFEHELZALPT LIS L LT
st i, EERCIE, pentobarbital-morphine
FREE A =% IV, BRI T i ok i Lol
OBOLVEFEE, HESREOROEEERESIRE
PRI, FOBEROREISP>ED K 5 T
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b5,

1. Endotoxin (5 mg/kg) OMIRPIRSICX 5
WHEMEME T, KEMEOFEEIEAS L, HEIRS
BTLDH. DWTE I SRR YRS H K
RIEENIEEIL , ERESATE 0 MEVILEET
BIRPRD SN L EENDE . X DICHIEME
DAL 5 &, FOKEMREENIEDS LERE
OHNER 2R T .

2. 2EOA 22 AV, EHIRAZBILA 20
MR C—ZEE (100~200 mmHg) TEiL, A
4 2T endotoxin # 5% T¥ = v Z7M&FMA %

OSEENRIAC/ER S5 &, ZIli A % OEREMFE

EEYDBEIN, Rk, BRETE BRI, L
»L, 1fltsn TRz bORhRickTL T—
BRI AR, E RS, JEIR, BEEOREM
BRIGE OISR Sh, SEIRERRSIR
o3 5% ¢ ol

3. B oEBIRIFER 1 = O KEREHIRAIT
endotoxin #5735 &, EREMREROHEM,
IR, RmA, RS ER S h.

, INBDOERX D, endoxin shock 1= X 55%EHE)
BRIFR S 0T 3 X O 1R/ & Dkt
TRREF O WIS ERE S, ThPRIROFERIC
—FHEETLIDLEELZLNG.

17. [ RAHEIBIRIC & T BAHYE
DELICDT

WHE spe8k &AL T (BIRAE L4
)

FATEWTHFRERENLE CdH 5 A vertebralis
£ X aorta abdominalis % FiET 5 & BB
EBEALANE&T 52 L 45, Bastian-Brun o
RV BRI AHE & D _EALOF R OB G
XBDHTEL, FHIEGZ ML - e fTHZE T
XoTHRT V552 DRI L VDM ER
7.

ZZTINHDBRFDRREE LT, FHNOM
fIPMESND L, FHANORMBRT 2mE
CERABREZELTOTIIRVIEVWS T LR
5, REBAWT, A. vertebralis #¥24 5 S
OB TRELER L. RHcBERTsH
BLLT, Fiinegiliacks s RNA, Rk
bz & 0 BT, BRNE{LE %5 HETEMS
HIEERH T X BEESIT, KBRS THS.

VN
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RNA D7 260 mp fHEOL%EIN 2 BINS
HTLEBLT, BMSIBRES T, KR
BEEANZ FLD 265.2mp ON TR Y £
ELT, BAESICH LU TOREED AN LD
BEOXNEMBZ LT L. BRI T 2= ) v
EELbDEKEIRDDTHS. DR,
flific & 5 RNA OZ{kiE@Bo bh /s » - 7.
ZDBEMIFE LT RNA x93 % methyl-green—
pironine FxfEZ{Tla v, YeEBIREC XD, ENE
L2 bEBHTHTCEIE L. TIEBRLIFACX S
ZLRRD iR d 570,

R s LTk PAS BiSI & YA CF
BRICEBR AT - 7228, <20 0 Z{hidE8o b
Mol

ThHORREELDLHE, NfTEECXS,
FHHNO RNA, RAEHICEELRED bk
Wz ok d s, MOERICKTSMITESCLS
synaptic V3 A-34 7 DIHKRIGHHRERIAP O )
BOBHZELICE 5D TRE v X 5 w@bh
5.

18. BEsoEHiElcxtd S AchE positive
nerve fiber Q&2

JSHIED - EAE «
)

1. <D BHOBEIKNERMEE T OIS &
- THERBD, T OFFRSEEEC RS L
AchE positive nerve element D5FRDO%Z &
I —F,T5.

2. fEHERA B F T L T eserine "TX 1076 M
DFP Tix 100"M BLE% 5% 5% LEIIHBEAT
5. ZORETREBTIF CR W TDH AchE i
13 inhibit XN 5.

3. AchE Yufn iz GERYBIERZ T ILRET L7z
i, #=< 8 DIEBHES) DRI cholinergic nerve
dependent DIE[E AR

4, Chick embryo @ gizzard ‘CHf%, FHOH
L EREDBR R ED &, embryo O BHMIRE
HOIEERSILE SN B OIERLEI0~11HE
TH - TZ ORI B IR SRS E
BEMERTERT A5 CELIDLEELLND.

FQUPRE 24

19, $EREPEH O IR EBIC & LB T I8
BE R -BEGE- tEBE @ELXE24
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Hukuhara and Fukuda (1965) {ZE£/L %y F D
FHUNE i DWCHIE L, IR ONE LR #15
HOBEW R 7D, BHEOHIH 5 VITIRIEEL
WAL, FAEZBEETLIEPRNZLL. ZOE
‘DEBTIE, Trendelenburg & HE Lic 5k
T, E/E v L ORHERR ONEEERL
mH S, R O CIA > T Tom OFERES
BT T 2 AR B NE I 2 A AR R
AL, FNOHLFEINLTEEEMETFIEL L

TR ERORELAEL, ZOERETSIE

THELE RS IOCETOEpOFELRIT L.
FORRETENTHERDES>THS.

1. NE% 0mm H.O 558 05 mm HO
DEETHEGBIC P TP L, Thirdic
EREEISRBIC A L. £ OBEHEAORE
BERICE s TWAWAT H » 7288, L0
&, BHIOEEXISIE 10mm/sec THH, NE
% 30mm H.O ET5E, HESHEALT
BHIOY 5 E, 40~50mm/sec x5 7.

2. RZHBH—ZBDENCLPDTHE, £D
FECR TR L, HERKRCNSL DS
% —E Ml LIE S < OffRichic.

3. MR OEHEEZ 7 eFL2 Y v (2 X
107g/ml), 7+ VAF 7 3 (2 x107g/ml) @
BWHE L - TAEL R D, 7rrEy (6 x107¢
g/ml) DWW X - ThEL 70,

DLEDERESD, NEERICE > THRT 5
BOEBEEDEFIIRDOL > RIDLEFE L LN
5. ThbbRNELAPEENEN 2 O & 22
L, ZOFKRE LTHRERPL T 2F L2 YV
PSWEEE L, T SRR o SRR & (U
TEHDEELBND.

20. Oddi FEHIEFOILPERIE & U R T

Rl R (RILOREE 2 4:3)

Metzler (1917) VXIBFEHUNAE T S M reciprocal
innervation 17 X ¥ oddi FEHNIGISHIET B L WS
FEZ IS Lcds, THEIFET HEERR WS
TN h 7. Ivy (1929) 53 cholecystokinin % 3¢
R, chhi4mac igEsr s Es 2 22
& L7085, oddi FE &R SR 5 T & BRI
TEILD - 2. L LRI B 72 cholecysto-
kinin B8 2 < 5, zh’ oddi FEWHHE

&

WIETDHEWOWMEN D 5. —F Wyatt (1967)
13HAZER 60 mmHg FCHEMELTH oddi £7
ISR e B E SV, HEZERW
TR, HHVIEE VY P TOEE oddi §E
WIGPMIEL, ZOREHRSERMEETHS
LR L. *CTERICOMEMREERTEE
BaEt, 4 2&AvTBRECIEMEEREZT
7\, oddi FEMBIEHT BRHAMRE IO L O
R #Ek Uiz, £7 cholecystokinin #Fdn

@ oddi FEHFHITHT BIREHEI L.

Pentobarbital sodium CHiE: L7211 %, HH W
VI R ERHORE TR R T U7 ERREE T R 2 H v
fo. —EQED D L THRIBE S D oddi FEYIH# %
Tyrode ¥WTERL, +IEGIHE» L ORDOYE
WOSI L »T oddi FEHHORIRELEHEL
7o. IBFEOMREIEVIER 2 HIBA Lic = a3k2
RS %0, EEEENTY ==~ VERAL,
Tyrode ¥ THIEMR L7z, Cholecystokinin ik
13 cecekin (Vitrum) #BHwz.

fE3E% 30 mmHg O FEN R MERET 5L,
EREOPH oMY bbb oddi FEWAFD IR
DETHOERZ Lic, KEMRZFEITE LT
3 FEHEOSESTD bivie. F 7 L ENoHE % R
LA 2T hFERTH - . WRlO K /NAIETE
B X O R BRI A AR 2 IR T 5 & & K AR
Bk o8a8s, RERETHLBPED LN
BBEDRH -7, BEOGEEE MRS IO
1 RS TR 1 i % BT 3 % >, tetrodotoxin 4%
542 L s BERELEER L., TP
FEiRE R & UCORBEC ® % 05 —#E Rl o b
BHchs L HRESNS. i cecekin @ 025~
0.5 Ivy dog unit/kg ORI EIE/NEDET)Z
Terd B ST oddi FEOEEIE S E 7.

M. #RBEER

21. R OBHEC T D5/ MEiFnbo Catt
(¥ - '

EE X CEAEm)

EWpOBEREEME 08B (EEA—T-
system DR Hi—/ Mtk P BD Catt I
#5) oth/NEE» LD Catt IFEEEIE 2B 5 T
T5EMT, KEOMHHE 2 H v TERZTR-
7o . AR DA E DOREME VR Ih T B — Rk DHERE
R NTERTH B, TR RS E R
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TTERWEESNSHS. L, K Ringer i
T4 Mg ATP kX0t GEDTA 2T 5 LI
HaRHEC 3 ¢ & liplaEzEcE s en
b ol DT, TOFEEAVE., COERZ
MgATP # 4mM FF{E FCi3, ¥ Ca*t 28
2 x107°M Dl kici s & REERART .
/N> B0 Catt iR T EE 2 b
TWHEY) caffeine ZATDME ML B &, &
RED GEDTA HET CHRMESEC 5. i
7o caffeine J& DMV RIS VIINEEIE —@METH B
P, B ~+E OB AR INEE SO B R
CHZ D, ThBARBRAMRETY B I h 5.
Caffeine jRE EH & LicEOHEE I EF L, +
SIS TERE TERIINAEICES . 2 caffeine
AR, A OFERITX » TEBI/MIE» SO

FIBELAMEIBLHRTS
B K

EA43EI0A 198 (£)

% & # 111

Cat* Wt DRER THH EPHEE N 5. L2
AT, {RIREE caffeine I X 5 IRIEERFEOBOR
ERINZ, THEBD Catt itk - THRETEREKA
EHTIFEE L. 2O LRG0 LMES X
VEREIE - T Ca'* B siERM LT 5
CEERLTVS. ZORYOEELHRE Uik
5§ Catt HEMNX iz Catt Wil gt 72 L 48
bhrolz, Lo T, Wio—Eao/NEke
Ca** WEHEASHEZ 5 &, ThBSEMECERLS
EBX b B, Mgt v Cat* sk HiH3
5.

Ca'™ w3 Ca** HilfOBMER XL D4
WEBCOWTIERTEHEL» TRV, BHEDE
T A/MUREORBASEET 5 L 2RET5 -
ERHEREIZONTWS.

AresifE RRERKEE2MREE SHABE B R

1. BReEFEERFO Na LU0 K 15
VBECHTE % Sulfanilamide & Acetazol.
amide QEE[CD(\T

HFH FE-FA B EEER KREALE)

7 v MEPREEH ORI WR ) =F v v T
=— TERFAL, TR EELME T LT
X T, MR TIRE A A SRR TE S,
BRER LIS, ISR, BERkicy = =
~VELTHWAZ EIRE D, FFHIEHEEITL»
DEEREC M A~ED B B I LM EORE R L
T2 D RMIEDRREATED XS5 Kin 7.
SZ, IEHE T v + O TR OERMRESH
B X puERirh Na, K 4 4 ViBEERs X OHE5EL
7 sulfanilamide D& F OMERK S WHEE O
%, Na B XK A o vOEEHEECTT 5
sulfanilamide ¥ X ¢X acetazolamide EZ#7y L
COWTHRET LD THET 5.

1. FREGREIFEEDO S » M FRENE T
O Na BXO K 1 F ViRELBESWEEL O
BIfRIE, ZhETe b, 1 XBXCx 2Rk
WTHDLNZHDERERTHS.

2. Sulfanilamide OMEVEHIEREL £ DWEWES
WEE L ITESBRE R L.

3. Sulfanilamide D 5Tk 5T, &b Na
AFVIREWRXR ERE L. UL, K44 VEER

HEEZZI L.

4. Acetazolamide DIF5IC X BMENEH Na &
XK A v 0B8N, sulfanilamide D4 &R
BRCh 7.

2. Rhodopsin F#OHBECEK T H-ion
REOKD

BRTRE (KIREE AR )

Rhodopsin ##icde& BT 5 &, kD pH
HMAT 5 2 &% Radding and Wald 1wk » T
LN ENT WS KIFEI I VT, Radding
and Wald »E 5 immediate rise of pH &2\
TEEZTTDRVWERS.

Immediate rise of pH &+ D} rhodopsin #%
Wik flash 2 B84 U 7B 30 DINICAE T 5
pH OEXRDZ & TH 5%, LD pH HikOHH
1z pH2.0~80 TH 5. Lirdic, EEE 4lux
DFF % 91 1055-f rhodopsin 5K BB 4
LB T % pH OAZEIZEL Z hv % ele
ment R & 45137, Element R @ pH #&i:&iH
iz pH59~76 Th -7z, ThoLix 5§, pH
JEMEDRE AV immediate rise of pH Ty ERi:]
TN TWBIEb b5, element R TIEF3
ERtED pH=63 W RHEh.

Falk and Fatt i X % & immediate rise of pH
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1% H-ion @ rhodopsin S FiIC X BRIELH X B
Fuic. —7, HEET immediate rise of pH &
element R L IABHCFRCDIDTHDL EELT
Vw5, ZbOBSEEE biT rhodopsin 457-1C
X% H-on OWF5ELE22 L, WEM®D pH &
YA 7 o o pH BRI I B 1) 5 2R 2N
T oz RV, AT, BEDMECREERL
T NER RS AL RO X S RE R,

Rhodopsin 4TI A8 S S CRRFR S+ DS Mk -

L, FORME, BESRETCHEL, E0FY
TR EL T THERET 5. T OEWIEICERR
FF» H-ion LHELESLH 25 LROAR
Bt 5.

H-ion O =4 HI=kxEH < [O) " o

BT A[I—[II{;] =k><[O]~~-~~m-~~.---'(2)

@ XofEx 4H) OBEE»BEHEHLTHS
L, immediate rise of pH &2\ T3, element
Riz2WTH kx(0] OEDHEAEZ 6.4 Hhiic
LT ENALITEIN. TOT &5 H-ion
DAV, FEEREHTHE VLTS 2 RS T
BHLWS ZEBHREINBEN» D TR, Bd
@ pH-EM ORI B Dz pH {Eik#iF 0%
HPHTH LBAREE R o7,

3. BAALMERIC & [ D HHEEAERORKRE
(sR) :
Kbfg— AFEE T E - FHMEE -5
BFED  TREF (KIRTASE 2 4£58)
FEORMIML X DG ERZMAT (Sp. Li&3) RIEITHE
e asEL, had: UCSEE Sp. e =
F=VvEFRER, TOREEERXCXOROIEE
22l Sp. DEM~DORFERERZMET L 72, Sp.
ANer b= vEEE ZOMED acidified protein
free filtrate 2> SHEEECHIET 5 Weissbach k%
modify L, &EtEste AvTiiik - .
FOiEESp. LAY Y D= | = vEX (68+:08)
x 1078 pg T -7z, ki Tyrode KyHiz Sp.
ERESE, ThEBREDO e v E vV 2N
%, 37°C, 2043F8 incubate L'C, #IH DS
hoprze t=vEZHELLER, trvEViR
ERETeonTHEer b= vEDEML, b
B V¥V 4units/ml OESIZ, Sp. 462w b =
VEDMBTEL., X OEEIY temperature

2 #
/

dependent TH o7z, EHIT F v Y ¥V 5 units/
ml %4 % Tris buffered saline H1iz Sp. 77
X, Fhic1/40M Cat* Zinz, trvyEVD
2w b = ViEEET R JET Catt ORhRER
Hlk. Ca™ FminoHs, vr b= VIRHER
60%CcdhH v, Catt free DBP/IL D L/3TH
ol ERFORCAT BERE LR MR
$5CHEIZS+ % &, incubatation (37°C) BT, %
Tk, MREhCREMRPREDLNEA, ©
DEWER - TH D, W& TRRIRGEEIITHE
L, Mo LoiiRE s R S hvic. Incabation
%ok, MEOmRE, BEABHELLD. Thb
X0, fmlarsore b= VRHEEL, £7
vy P vH trigger & UTYERL, MRS
HOELEE TIEL, vt Cat" BXOfhD
factor DEIZIC LD e b = VBREENEDT
H55. FAERBERD TR b= viEd
L, Lo Ter b =vlHEEFs Catt,
b e v e v ORI B Sp. OFEOZELLSL
CEELKEREHDOD HELHETL O, BHKH
F7 4 VE—pEICE D Sp. OBRWERE~DORTERE
2, MIBOFERIMKOLNL L DK THHEFH
BHL 72,

4. MAERREDOHR

TTHREEIE - hnRkER R (RIRERHR 2 438)
%%ﬁﬁxﬁéﬂﬁﬁ%w%@%,iﬂi&i
BB R TRV, AR L IR
CEBT IR EETRTL TAR. Lih
- CEHREOHE 2 BBLKERITRD, L0
MRS T DA & » TRELRZE L
%, MEELFECE - CEBRILKER T L 25
BRI ZES DT, '
X, NI~ OREOBRBILKERZIR
L7, wmOL Tl mgfic 258 L, Tth
FROEHZBK ERETRE L. XTORR,
MESEITRRILKEOREC X 5ELIE4<
Bonichr oo, BEOMMFEICKNTIE, B
ER{V KD T X 53205, Tl 7ol ok
OB UTERLR GRS, R HCX -
CHRETERDOTHS. Wik, HRELTORES
BMIPEBVTD, HBEFLAROETHESR SN
5. CNEOBRSE, BEREOMKABEEL
Lo TEESH D, ISFME~EI R EY
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DHERFEN L DXL LEDNLIDTHS.

KNT, AECEBIEKEBS I R=—F L%
Mz ictt, the—S—ru=< /77 CHE
Lic. ZDR, Rk —F 2 mx 5 5
HBVILEBLKEEZMZ B XD, mMHES
xS D EUEICERR 2R 2 £ Uz Th
W, BB B = — F A DMK IR B
YERDO—if% 5 phibE 530 TH5. Lz,
TR XD, FmksLOERF ﬁﬂ*fﬁ %
R DT DGR EL D DT, ERAHI LI
a?5;5mw%ﬁ®mﬁ$w¥%$ﬁ»t%ﬁ
WEREMX . FEokk T, ERUKEL, ik

BERERESOMMC L VEEC L2255

I 51T, Hb @ protoporphylin 45 D512y
FEEFICE B, KRBT T B o {LET
B % fldi+ % cytochrome, Mpg{L/k w4 gt
% peroxydase % %\ |3 catalase SEOfEFETR LIk
WCERERE R Dl iR R TR, bhubhii
WM DER Ik BB LT %

5 BEANESREVICH ST B2, 3-Ck2
KTY Y VHEOMR

FKREZE<E  5h e BE—ER (AL 1 400

LN NES I ON B e R A R A W el
EREDPLRHBNT WS . T DRI ik
PICFHET B~/ m ey (HbF) ofHil
FED A~ 72y (HbA) oFh X hiiv
ZEXBEEZ LN T WD, Hf~TEs vy

VHTFDOEIDSLLALNSE TV BEE
ORFRCIERT 5D TH B T &2 5G4
PEBEN 225 % . ¥/l Benesch 513 Mk
N T 5 2, 3-U kA& 7Y vV v (DPG),
ATP I KO Y vEED HbA Oms ik

RERHURTIT 2w L.

. bhubiud HbA & HbF O Fhseic
¥ % DPG, ATP OffF# it Uik o iz
x7c.

HbA 13 IEH KA # &, HBF 1% Zade-Oppn
@ﬁfkkéi D> 5578 L Benesch 577
HBIE DY VB LA OMER Tt - 72, BB
s S ook X b, Hb e, 15x
OGMJMIMIh&mHW@m,%C@m#f
BIEL .

VVBEEDELHEN it WEREETIE pH 7.0~

=
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78 Oz & WT HbA 13 HbF X v EmES
fitk& 7" L7z, DPG X8 ATP »imt 5 &
HbA, HbF X iKmEEME DI TA50 5h
7o, HDF T T OREN/NE L, LicdioT
WED DPG FETTIE HBF 13 HbA 10
WEERH IR R L.

TR mA KA D X Y EREHAESEVER,
HbF %% HbA X D3y vEMEOT R AT Y
v VHERIE LCOEREZZIT VW E 95
BAcEsrtEzon5.

6. ERAMECLZRIRTS—CoHEE
Z &R

NEEFX (FRILE ALY 2 4:78)

C57BL/6 J-ob o~ v & O~
AT 7 —+ % B-naphthyl acetate Z#JEH & L T
JERERTSR B 211755 L B TIE~ w7 A & Rk
LENNZ NG . £ THADIFEERIT, I
mﬁ@ﬂh,Tﬁ@ium Aba gz 7oAl
BRNE IS OBEBT X » TEDEL L=
AT 7 ~EOWERER L. [WFZZRICX -

THEAT 7 —EOWEBPAL» L5572,

C57BL/6 J-ob <7 2 Dt & 4B T h £ ¥
=F A ALY g, 60> DWmuiEL & (T, &
DNt E Lz, ITROBE2K0= 27
T—EDN FRD D, BRI SIS ET R
Uz EEs b~ ATk 3, 4A380mL, 18,
1935 LTS, o<y A T4 DRLE
VEBEBIEHEENTVWADTT Frv+y v, 1V
Ta ) vEREG U, BRIVEILEE Shind
572,10, 11, 2R =¥y v ClEI N D O T
pseudocholine esterase &%z Hh % . DFP Tix
12, MDA ERHEE S 5. Tween 40 Tl
2, 3, 4o RAIE16, 17, 18, 19, 205
PHECEES R S5, L UIRERSENT 5
EIEIED D OWBEBHIO H DT THfEL
WL K75, iMooy & U T RIS T
1,17, 18, 19, 210=2 75 ~¥HBRALN, B
T2, 3, 4D=RF 5 —ENE. EE
fEcixl, 19, 2l o =25 5 —¥iz—FL
= ATZ—ERR LB, —FH LKW TF
S—¥HRbNE. WTIET, 1055 T2icHS
NHDHTH 5. HETHEIBHTHFETE
2, 3,18, I90=x7 5 — %35, IEMHM&TIX
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Vp=27 7 —~ERENT 5. EEILE<Y A
CLEILD B - 7o DiE tween BHRETH Y -—F
5@ BOHE=AT T —ETHoTC.

1. x5y v, 755%=y, Bz
VELAY URTF REEYTERRIRTF EOH
I EHEFEE~OWE

—KIER] - NIOZER (GRAH 2 43

Phbh OIS TR, BX DR Ui kyiE
PR =TF FPREORMSRIERCO VT, &
DEELTPWED Foa 777 avOfiiLIc
B = AERHOTRA~OUFERIRE, = VAD
A b U & = VRS oW TS Lic. SE,
L & U CFIC A% angiotensin [ , bradykinin,
¥ eledoisin peptide %1 - T, 50 PWHEOMM
BAERDS, TEMER Y T F P 5 —BavE
Peds, Eiz, PHHECEBENLIERGERIED ST
Wiz, MU ERAy =/ VMR- T, L Om
RIEAEZLBTRR.

FHrel LTk, DETclELese <, MlL

AT MEINRY B L CHERL, ERRO
— X DEFIZ IS LT, BENE T X 5 K
(DR-VR), #ififllZflgc X 554+ (LC-VR) ~
DOEEZL BT, BYRTFFO/RERELLT
vx, 100 y/ml OEW% 0.05ml AL .
Angiotensin [ 1% DR-VR ick U CaEWR
LR, LC-VR Wk LT, BT,
FDHYF v T ARG OWTERLRERRE

& %

=87 . Bradykinin O#&1cix, DR-VR, LC~
VR Wi FREREERS 5 5h 5. §F ele-
doisin peptide {2\ % bradykinin ;*E{JJ\OJﬁﬁ
PE B, EAL VSRR IE L.
bivbiz, B, ChbRYTF Ficksd
HIRREIERS, v T AERCEERST 5
L5 pEh TS, »

8. BREOERS M OAIEEEET I

2% BB GREESLE KRR

# =L HEOSER (N) X 0 2RE S) ~o
Cl—flux J, £ 0 SCN- w X BfEE &k, SHOWK
% aerate 35 gas @ COz 77 /E PScor 2T L
it 545, S—N @ flux Ji 1PScoz RIET &
BWA L, SCN™ T X BHEEIHINT 5. ZhbHD
WELFELLGNT 0, BHRENORKE
OENTEELT, CI-HCOs Ot &3 %>
BWEHEROEF L2 #E 2. CI7(S) & HCOs™
R) ZIIEMKC & OREARE T O % BREET
X, BEEEDIEKEEEORE, FEEL<D
RCFERZBOETD. ZOLENEOEE
SR o b i fREksE R Kes (=19)(C)/[SCY), Ker
BEVLNS . SCN- HEOERAI SHD CRy
<% el Ki=(CRIW/IC), E deag
end type ThHBHETS. Flux 13 J1=(CSJ-D
ete. TRDOIL, LIBKEEE Cr L¥5L%&
flux X

D.Cr (Sz'—l-Rz') Sy ete.

T = S R TSR F 6/ +R) 11 57+ (1 TARY]

TEz 55, 7L S =[8Kcs, R'=[R}/Kcr,
B=YK: Th5. TMEAOKERELS flux LD
HEZRDDLERDE SRS,

Normal (8=0)

AR PR PR /1
St ++ o+ o+
S + ++ + -

R, - + ++ +
R, + - + 4+
SCN~ (8>1)

o I L
S+ + - +
S+ + + =
R - - =+ -
R: + - + +

Normal % Ri(PScos) 283 T2 DML,
Ji BT SCN- © It b J2 BWE, SLEREHSE
LY —FT 5. B S wHTE L, I B
Pt 523, it & {&Shic transcon-
centration effect ‘T 5. T HCOs™ BT
SEE N E CIERBEREY, B—F T % 2%,
CO., Bl cREOMEELAL, Lird HCOs”
OFNE DRI, Liedd - T COz 133k
LCT—H HCO;~ L7t TRICHL DTREL,
EEERT 5 C LB EmShie. ThbbETRE
ERCIVEBEOHNS HY L e 2B h,
FOFsEE U7 OH- ks Le C7 &
BIEHE N 0B CO BRI Eh, OH™ OIRE
HENC X » T HCO;-Cl™ pzs#fans facilitate &

A
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9. AMBMICHT DN 1 9Y FOREGFHILE

BELOTHCoT
REEE (KIREXS 1A ERFE (KK
B K IREERL)

SBHEREOLTREWT, v ¥ LEGMIREEE
REDEHICDWT, MUNBER Y TFRc X vE
$kL, TOEHITOWT hematocrit, i ERY
FOMBES & OBBEICH W TRRRITR 72,

5 ml/kg hEI0H I Z {57 5 & &, hema-
tocrit {HVI KB IR L, heart rate (33EIR DM
[f}% 7R L7z, Hematocrit 23 control ®62% LI iz
"5 LIRIRICER U, control 409103 \» TAME
BT L.

I HE - CMYERR » IRIE PRI AHET > F
—YARER ST

M Na 3 140 mEq/l CFA EZ(kin <, i
HKix 38mEq/l » 5 7.5mEq/l 1Tk iEm
Uiz, LEFGIEOEEAVERN LS 5 T
K L7228 hematocrit 55 control 62%LATF &
By, MATHIREITE L 2R D HREIICY LT
AU, LEECE . B0 ZIHIEL <
A/ e

ASEER I #3135 hematocrit, MiHEMRE, Bl
FETH45E OZEBIE, Coleman (1964), Brand (1966)
DR & F—Erm%R LS, Brand OfgiET 5
X5 CHIE T BRI OB IREE S &
DV TR ORIBS A E L, AEBROML, &
HETR MR 5 DZEBNC A S SBIaR O 2 (Liz D v
TIHEESRINZ2ETS. X517, in situ Kk
WTRE, PR TR S VT S I TR i B .
TELENDEHTF I~ LT IVRATEAL KA
EVECLLPERMDbS . AERITHT IR
BAOEENIHE L 5 EBMEME» 513 FHISh
HNbOTHEH, ThitlL Tl BLRoHET
PRE SRS VWEELS.

Hematocrit %5 control M62% LT &7 b, 4Rk
2 BLEIR BT BN 3 W G BRI
WALz, Zolicik, hemoglobin R/ icfk
SHmfaf M ORE, HA d v oligini &8s 3
DLEZBN, TRETEVWTHREL-GREMF
—HERBRRD S, BEOERR:EORESER I
RolcltHz bbb,

& i 115

10, AMFERAEIRPARATRIIE 1 KE—MHR
FTH#Ic DT

BARER (RABEKE £

FEE10H , BAZFARIIBIFTH LT “ARK
FERAETSIRE” O EEE L, T ORI
DT DETIEBERSSE S h iz, BEAT
v, FEF0444FE 6 BIRINE AR e U TSI
ROBKERZ BT TH B, LOHE LIRENHR
EELEVOOHE5DTHELEW. FEELT
VARMIZACE 2 k%, KESAEIRERE
by, AHELKRES S X OBEEYSCHE, RO
L6 AERREEZERTIL LR - TV5.

C ORI BES AR L A T ho
FFEWETER OB K SV TERE SN S T &85
WA hie, Bkt T chRFAEZ BE Uit
T OWREC VL K AT B S RFAERT (0
BB AT, AT & EER OER
BT GHEDE, WMEHSEEst) o 282355, WE
DFEER, T dIE 2 FNICRITT 5 IRy
TR L HWi Sz, £ 2T, AR EHSER
TTD BN D S bLWEEE U CEHILF
e & D BT bhic.

HFEAZERT OWSE Bkt L TR AT BE4
EHSHAShHRET H 5 L OFMAHEDOIR
b, bbb OFE TR I, ThiTk
2T, MEDEHRMBSEDI, WRE DA, THE
REBRIOENHE RV ES NG &
WZin5.

ARETFCIR WS X @MW (Fh
FRSAEFERI2ERFAMETS) BTk bh
5. ITROOFMWIE % 17 7c SR ALK
h, EH (EEE2HRE D) BHEAIh, KT
Mz o, WIEEEME LT miEdk, e -
Nate, WIS - T, SFAEHEO4PIELE TR
Y7 MIEECRBIESh, &4 4701 5EM
ZHTS (HA4EHERE, 30 (1) 69, 1968%:A8).

T OHMDIENIT, HEMEGE, KERks
BIOCEBTEBE, ZhBbILX - TEWES
W Eng. & Db EHE O oRE
TERDIDERVZ D TEEL LS. LI
PIREIHITH D DT, W EAPTEE L REHZTE
ZEIBL, ER X KFBERITTE S X5, [AHEH
DFMECHETE DHE, ENERML R Tk
5. ZORDNBHFIE, BEdTHhRSR
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HIEEE « 5h0F - EFEEER DM A 2 T 7%
%, BEEEEEC X - CTHRMBIES OMTEL

BVEPAH T ERBREE G, BERMRE LTE

1, EREME, BT EESs, ETHNEE,
%@méﬁﬁi,ﬁﬁiﬁﬁ,AW%ﬁmﬁﬁi
(ANTREELET), MFEHERSE, MBEER
e, FRmEs, BFERLIES, METYS,
FEHBEREOIRIGHRISFHIN TS,

MED XS iRk TE, bhubhiiB ik
EHWELI., TRULROVWTHESTHELCHEE,
TELRTREIC, 2BOREIC X HTLMEE
WRERER U WERELTWA.

11, AREREBSMER (R OEEICD
T

St (A 2 A« APRIETEEPETTZE
Fiek s HER T BAEHHMER)

SRR DA E A H L VB S, R
EEMETRIC X BRI DE UTROLERER
LPERARICKE S, RETEARS, XY
FIZRBA W THEEREHELRERTT .
o CHRMRTNES T A B R BT TR
FEEVLEVWERVET. ERER: LTI
DEX>TEZLLNET.

1. BIgefige %o steady state Ti¥,

A. FiE  EEEASOBRT L LT EREARRE
MEMT B, TS EROMTEH, 24)

B. H¥EZEASL : (1) Fik, () AEHEHEL
D4, (@) BB 4, @) AR LD
B XN h 012, 6) AHEEATHEL X VE
HEXhizcdb o4

C. s - IR « IR

D. ¥HEFEESH « AR XU
4k OIS RITIND .

. FFSEFTF R MH)E X O hie DM E IR
ERRBCRDLLIOE LTHEMEERES TR RS
(fRE, BUEOEBCKAZEE © BEFE). UK
% R4 2 A LINIC steady state THID 25D
DEL, FOBETHEDRA VBES 5 TWIE
TNEFFEFEHEZEREMEL L TESTEE
W e FENEZBILTWS.

EHEEE R I OCEHEEE B 04 SFERE
SREFBH LTI R SV, T OB
VRIS ASTAEINS LR ADTESOEE

&
T EERE . TRBZ LRV ET.

R, AREEEAEELHRR () £
BB

E(‘—l\li
i

| s | -

T I
}@ Rk

AL 1

AEE A

% i h

i X £

a2 & |=

12, A 9y EFETROERED D IBICH KIE

T HAREIER
EHEA « HEX - EREH - &5 ¥ (K
HIFSLIEAEE 1 £

fEEOBEOMEI X - T, KEFIREZERNL
THERLERD, 2FMORELY FRSE5 L
1% R~ DS DI EEINT 5 2 LN ErDH S
NTW5. & O, E RSV R 2 1
BLTWRWOTH S 5 HIEROES < W ORI
BHRIERC X5 b 0THS. TRbLEKEDFE
BIEN ERT S &, HRTHICS 5 MEELHR
WRIRBRISL T, T oPbHET LR v3
JL A DMEE O FIRE AR A AL CHERIRARICE] - T,
IR OIS A R IEMSE 5 b D 2FELLh
%, ZDYX5HRBPLDL Vo ARIEZ B
#% & LCix chorda tympani, N. vagus ¥ X O N.
hypoglossus @ 3 #iEhic & % h 5 ik iHEs &
N D, o ZhRROEFHZIRL LD
DA A v ORI E I B 0>, BB VIEKSY
OHEIN 2R T B DV T OEBIC X 5T
MR DR < WERBEIMEE 5 O L #RSh Ty
5. y

AN DR BBREROE RO RCRHR TS

A
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BISTH 5D, &5 WifhoBomikiicd
BEDLNBRRTHBOP2EET 5 HITY
P EFOE TR DOV TA R TIF » 7o & [RAERD5EER
PHAI. TORERI VY FOHETIRCEVTD
1 X OYE EARORERE X7z, ThbLIROA
BIERm (BFME Y v P ARBICTETHRRL
THM) TH#ERL, 10% NaCl %7:1350 % ik &
LHMITEAL CTEDFELEZ 30~60 mOsm/L
FRXE52muo Na 50 CljsExnwsih
% 20~40 mEq/L LR U7, SRBRESEOR
AVEFEDESRE 1 2 O TFERICOWTTRVe
DA Ry X OB T E RO EEZ 2 T
B LT o TR X % MBIk DI % 0
FENEA 2 OETIRICHEE R D OTIERLTLA
EFLIE OMER IR AT T B BT A W E v
5 EDTBELND.

13. RIROEBSAEBFHIRE

FNARNK « SHEN GUEVFILE K 1 42
TRIR 75 WL IRR T 3 0) B R SR AR VRSN TR 50 A 7
{, RE2~3OXMER LT ER . SH,
bhvbiug, EIROKS, #5 0 n W% %R
T 57D, RIROSIMREC Bt % Mg ER:
OB 2 T - 7. ERBE LCEHh 1
FEFEZRV, RS, SSEEIIRE X 0
TeF—n=y v (lpg) OEARTE - 7. &
NIT X - TN B RIROMIEN B LE M/
BEIRIC X VBIE L. Fio, ZEORDITIE
FUENOHIE D Db TITR 7. ’
SEBR D5 R, S0BIOMIRaNEA ORIE T, I
AN OFF I BA, MIENZAL T 5FY
—37mV (—20~—60 mV) 2R L. HBROZR
EBEERT LG Th 7. T2F -2y v
R X 0, MlEAEAVE S ~19 mV (—10~
=34 mV) O@ESEERL, F —56 mV Q5
BAGEL . coffaNERoZW T 5
W, 4 OMICX DIgLAEETL, B0
EARBESWEMOBIENDD TH - .
Thbb, SWEME, 72F—A 2 ) vigg
(0.3~0.5 pg/sec) DIFABALAYE, 1~ 2B 0K
HEBNT, BFEMESEZRL, H4BBCE
KIEEL %, BERTHRERL, 72F -1
2 Y I ABBEIORATRRT, L OBEMEITE
5RBER LIz, 2 O & BAOWIE, AH,

& # 117

Botelho DIREEELS. Thix, ARSI
NEMBIEECA M AN Db hLELLND.
¥, ToX S mAsmERE, CIm 23miastss
LNITH - T active IZIZAT 55, HBWiE K
HIEN X Do~ active IZiEHIT B2, EiE
K* oS EwSHEAT AL - TED S S
LOLHEEIND. AT, Z0X5 KAESEER
DIRSIBIRIT OV TERPTHS. Lk, UED
bbb DIRIR T OFEER ARSI, «Lundberg 23%
TFTFIRT 2R E ML A RS <AL TV
L. L0, RROA & v UEES, T
ROz ELBLIEEZE LTS D LHES
ns.

U, ERERYOYORTFTY —
SHREE (TR 2 48

1. EREC X % Pukinje fEIGE OHHF
FRBc& LT, latency play (Granit and Phillips) &
latency step #[X L 7-. Latency play & X, #
WOEENR—EL B DIWLT, BRFISETXD
B4 3 DT, single spike 74 < & 5%, Latency
step &%, REBEORRIZE v, FTs A
7 DISED, F O R BRSICERE T 5 L 0
T, single spike {4, complex discharge T %%}
ZINn5.

2. Complex discharge X, ZhE T x Pl
%, DOFQ4HICHE L. Tibh, (A)non-
bursting type, (B) short-burst type, (C) after-dis—
charge type, (D) long-burst type, TH 2. 475
RTITHSB AR5V initial spike T, successive
stunted spikes % (B) & (C), suppression phase
VX (A), (B), (C), growing after—discharge 13 (C) &
D) s DL S, WIhOREILEWT
b, BMTARENTEREENCAETS L,
SR X VAR E AR TR &,
RN REER I —E ORI R A THBOR S R LD
Fz &, [ UHIELs, complex discharge 1C4fT
T % single spike #4: 55 DHBH VT & (GE
D duality) 7z &2, BB —2 D@D —2D
ey 7 =Y —, T Purkinje fHiED
complex discharge & L C—¥#iL 7.

3. Complex discharge D#MIEN i & < 1%,
fast spike, slow spike, depolarizing P.S.P. @
EpiT, X 51 plateau, late depolarization, lete
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hyperpolarization %{Xj||L7z. Plateau %3 abrapt
T LESHDE, BT local response DX 5
B TETHD0LDS. MEPTHRO (A) B
B) &, ®ED C)H L (D) HOMBBAGHKRTH
% . Late depolarization (I after-discharge D
RICKERREZETS.

LLED#ER LHRORE L OF—FiT 20T,
ZDEREZHm Ciz.

15. BB = 2 — 0 v ICsH BHBEOBILD
VIcZ OBIRREER & ORIRIC2NT

FTARZE) - BEEFRRE (A% 14H)

H<OFBES) = = — v VIZBWTRES (Dip,
ADP 1 X0t AHP) o R4 EHZFHL, bbe
TRHRZERERA (DBA) LoBEGREML»IT
LI DA RTINS 7.

1. Dip, ADP & Xx® AHP o1 4 v :
Dip LIEESLE OBfREZL D N 5 & 100% i
compensation % % &5t 5. ADP OZniEiy70
%, AHP O nizi30%BETH 5. [Klo D
A X Epip Eape X Eame 1SRN
BEIL, Ko o X v FEomilcgimr, —
TFIRELL LTV Ebip, Eaper 33X Eanr 13 log
(Klo LEMBEREETSH. Nao OB XD
Epiy 55X Eave E#ESHHANCEEIL, ik
HOLFNREHETHS. Eanr 13 MNalo OE{LICE
BEfRTdhHs. F7, [Cao 0Zfbix FEE 3BEHD
FEBAIIEA ERELZ XIS T, Cllo 0%
EbRETHS. ZhbOER»D, Dip 8I T
ADP oFdizid Nat X ¢ K* OBk o
KROBBAHRL, AHP 13 K 0BB575% %25
5.

2. DB : ADP ORFIZ—f%IC exponential
TdH 52, Dip tfwT—5i ADP LIE{T
% hump PBBbNHZLBHY, TOHEDHR
BRI Ry, COBMIDEMEEZ SN D
DOT, MUNEMBPFIIERE L &S OBHRZZEOM
Wi E OB A S B ECRFESh S5 b o L
Bbhs. DEMIET—KIC R &% T, FIEE
2/sec TEICHA L 5/sec’ TET 5. B
X TABTHEER LES BT X - THERTR
%, Klo DA DB, %72, [Calo D
e &k - THKRT 5.

3. REFECTHT 2%Ek0% (ke PTH:

&

iRz 5% 5 & Dip, ADP %X AHP %
ZDNEFC Lot o TRELBHZ DN D . FilRhs
M oEwRERNKIC X - T PTH 38bit 523,
TSI X - THEK, BOEIZ X o CIfls
L, Ko OBImMT X - TikT 5.

16, JEFj= o — 0O vICH(TD glycine poten-
tial DR

HIETEAR - TEARZE) (FURE 1 43

Glycine HSHiRRERIC IR 5 =& WE
TH5HHLNE WS HERTERIVETWSH, R
BIEVE 4 < OFROE = = — v VTR 2 8D
T % F W C glycine % {EF§ X glycine potential
(GP, G Efr) O 2T -72dDTHD.

1. Glycine ZEBLAKEBMCIERAIRGE—
BYEOESEER (GEA) #E b, Eer i
Erpsp EE LV,

2. Glycine {ERIFPVIIRIE BT 23 1/2~1/5 Wi
/A>T, antidromic spike @ block 232z D, &
7z, spike F&4: D threshold current V3Ié-k3 5.
EPSP 1z 1/2~1/3 g U, IPSP & ZE BT,
T 5.

3. Dose-response curve (I SRR D, £3
FEOGEMDE — 7 DL~k Eer IITEF
Lwv.

4. Glycine d)f’lfﬁ% 2 X - ‘T subsynaptic mem-
brane @ desensitization 235 5% .

5. Clh % BrOs™ 5wk SO CEHT
%L GBI BEMCELT 5. FEgEE
YT glycine OFEMIC X D 1/2~1/5 WAL~
Fo DTt LCERRIRE 4/5~1/2 Tl T Hick
¥¥%. [Cll % Br, NOy™ %51 1% ClOs~ i
L7k B3 GEMITIFRA EEET, Hikiio
BAOERBHREAITEFBAERMETHS.

6. (Kl oMM X b (Cl 13—7) Ecr VB
SERIZBE L, glycine DEFIC X B IEHEHL D
WOEPERTS.

T. WE S F T ADFAA EBELRVEE R
B HIREIAIR T glycine 2EMSETHGRE
Rz -y, FEERORS R bR,

8. #HEEEER & L ¢ pH 3 @ buffer solution %
TER ST HRELITA S OE(LD A SRV,
BUER OB AL RO LT, BLADT PR
WAT 5. D EOERPD, glycine MHREICS
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JAMMGHERENE CH DT LIEENEEZD
nob.

17, &4 39 2 X IBHROGEEE

FER—R - BEEFD (RABRMET A HE)

RHRIL LT > T2HELE D, TR
£ 5T, UMK 2 31 7 RER 5
FTEILT5. ZOMIBTT 51 v LAD
REMEY, R L7 2 SMOEEgEY, Bikozs
Tho7tdbDTHS.

TECDBIERR SR ORI E A Uk
R, RO 3 % B x 19.8 m/sec, 128
m/sec X 5.1l m/sec EHEEL TS 3BT D
PNDB T ERH -T2, FHEA 128 m/sec & 5.1
m/sec D 2EVE, TNETH BB IO t filt
ELTHDBRT Wb DAY TS,

LR OBEIEBRERFERIC Y+ 7 A ZER T oW
ToWEEEZ S 2 5. BIkfEcEimiE @) o
i (D) Lo 2BERD 505, FEREMEE D
iy 0.7msec TEBZV. THhiITX » TH B
&, it N EmERE, IR U B
CHEEENTWSE B L.

18, ZEOoRE SHERICK T IXRDRL V-E
fi

BHET - TANRE (KKEFUEA) » WO#E=
(BRR S8 2 £:34)

kO3 ST >V Thivhbhdi T 5 HBiL,
B — LIidnyis d 0T L, JlimcE
ET5, d5WVIXETHICEE LchoRiic X
> THEEZT 5. JURENFE (context effect) B ¥
W T 2 DDO—D>TH DA, + DAL
RAH=RARFELAEMONTwinwv. bhb
ik P OHEERZPLTE LRSS, Flik
DEFCERLAVEBVBREMN (Wb¥5 V-
potential) 23, FKOME S Min - THELT 5
ERFERL, 2hEFoRS IHPITRIT SR
R & ORI O WTHRE L.
WRETRESENZETHRABL2B4LT,
1000 Hz iz, 25 msec DOREEIERET, 1sec
BECERLE. SOAkEIL LTI, 60, 70,
75, 80, 90dB #Av, ThZhBEMICERTS
&L, T5dB ext LT, &R E LT 60dB,
%7213 90dB %2 5 ~10E52 554, £heh

& #w 119.

DEYET DV THBEMLZS0EME L, FEEk
ZRDrz.

1. AFEBR TRk Shic V-potential 1X, —f
12 5 AT, Bkl Py (RS 30 msec), ikl
N: (L9 80 msec), kil Pz (#5170 msec),
etk No (BREHY 240 msec), BE¥EE Ps (R
300~350 msec) 5% Bivic.

2. 2nbD5h, fFi Ni-Ps, 33X Pr-Ne
DIRIEHRE OAE IO LIEfTLTE{L L.

3. 75dB &\ 3 Rl—oRIgicxt LT, SBfTH
s 60dB DAL, 90dB DAL D b, Ni-
P, OIRIEAAE T8 o7z,

4. T DOFFEIBRERLD LT H RGBS A
BNHTEERBLTWD.

5. 75dB 0¥ L TdH bbb Py,
60dB, E72i% 90 dB D4fTHE % ARER B %
THZIBEWHKCS bbh i, 2oLk
Sutton SR TCVB & ST, WREOHIFE, &
L WIIAREP BRI SN S T L CB%T 5
POLEZLNS. ’

18, = XpEESHLIRRIC (T DIMFIERL

=HE T TREFEZER (BRAHSAEE)

EXHRE 2R ELTHE IKOBESFRICLY
BIORAEBHERING . ORI = MR
FEBIRZC B D BEAS CEL OB &M (masseteric
motoneuron) & IPSP %34 U % . ASEERIIEE 28
HC X 0iRan s IPSP L E 3RFKIC X D
FHEIND IPSP OMICBER S D HE S P, &
T8 28 o 85 3 B % FIRH IR LicB&, masse-
teric motoneuron [ZAMANIC S35 2% B BT
THRDfTR 7.

[&Bx, BR/DMESE 4% F v, masseteric motoneuron
EHOHIENLEkZ T8 - 72. Motoneuron (XK
IR OBITHRIC X D RZE L.

AFHRgKIC L D DD 23> spike (AR) &
DD % %727\ spike (BHE!) @ 2H D spike 7%
FUERT & . B SHUMIKICT X D BREY 4msec T
masseteric motoneuron (& IPSP 23RN 5.
Hg e T5& IPSP 0FIBAELRSEEMA
FRCISSER R Uie. B 2RI OBE L
# IPSP % EIN5. I X - TA
A« BRWThOBEDBGTEEMDOHB RSN
7223, B2 BRI TV AR OB AV IR 45 i}
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SRER, BREITIBSEEMIFRSNL. W
B % R U 72 $54, masseteric motoneuron
DWSBBLLOMEDE U, Bl L iilac
DWW BlRBR W TR AN R E Uk
ofe. L L80~90% DmEHNEL, DD #3
> spike DFE, H2 « BIFFRTHES D

BALOZELHIEPRD BN, ZhHXVE
2 Tﬁ‘z o % 3 £% & masseteric motoneuron & 253 F
TRAEWRT DEIIALET 5 b O LHETE
. AR E Tl o 72 REI
W, ¥ 7 AR & AEMREIEOTEE) 2 DO
ERBPEZ NS, '

20, BEklo&(T BEFRFIME & E

ARFHE (RREE RSV
FATFRPBOTFRC COBBECHE L IE
LTWa 5, SREZEKGERCEE > TR LTS
7z. ‘
FE: 1500 m HHBTOFE, S~Pv, =
F=RNYTHRDORA LT v 7. &2 — AFTERE
27T, 100mXMHES 1 & LT, kDX dich;
BEDD.

L

= b
h; T logs T

(hi—hiy) =Phi—h) & RABEOHREP &k
»5. hi 27 v£a{LLT, hy LzhitonT
DOP #kdb. p/P 2L TEHRIMEOERE
T5.

&

YRS hi—higy OIEAR LB T, A,
B L, 20EDK ks, ks 2E2%. A, BO¥
% ta, 18 & LT, ka, ks OFEHER 74, o3 &

ma=() (5)/(457)
ko Thkbws.

B %Y i 25 v A Ak LT, KRS
HT L AERIpBPRELRD.

FICy = I v—+T5EERIMEDD D
£, RIREA 4 B8NS v, hi—hia OFFER
sz FIEOMCEL SE TV,

15
‘%F=&wn7wwﬁ)aﬁé.cm%%%$
=

EAELAMLIE XD logld =3.80735 Tif .
CHEQ): 4R —o0ER LR & 1S
MERWESLRMELY D, LL, 25 LTEHR

HICERPBBD BN VER D, FRANC LT
ERAIEZNE LTV 5. :

ka, ks OFBEKILFER 7o 73 XL~ FOR
BB ENT, PAFESNEHEAME (ra me)Ex
BET 5. FRERD 17221 & 17156 TO ra
ra/(na we)Ek 13 05 225 Licis., S—F VRO
16.34.1 T 06THY, va— FO—fEDME LM
HHEhs 5.

WE ©Q): b rv—=v/ & REREREAED
AL (= % L ¥ —HERL) LRHIOHE
(=F ¥ —HH R OEEIROER) 02D
DEPBES.
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B K IBFI434E 128 15 BT LI ~4-14 4

& ¥ BFORERERRRESEE S S L

HIEE « (Fmg214)

EWSTESH  FNEILED « BT o ALI=ER - N
B - AiE B BENE - EREY - KL
T NHSEKER « M B e Jh R EesE e
HIEZEL - FRFA - FBE B o HHES . X
JMEE « ILE 7« WA —T0 « AR — (BLk
W)

P A= s ey g

1. 1.J. P. ¥R Z AL OU oL

MESTL D, KT 5 ERT AR
Wk otk, LI P EXOKNBSIOH S L vk
HRRRDOD VR T HdDOWRAAR
BRIdz e iinh, ROFEBGIAEAREZZE
Iz, KCERBEXY TBE&EERIEYG, TR
UCHE R R A OmB &G L, IR S DEAR
%%ﬁbxnr*®#%%%bf©%%%hﬁ%
LMNETTHEZAE LT REIC > 0 E
Vo Eaeiz.

2. NARFETRA USSR SO HE T R sy

NBEEREE X D, EHRTRSEAT MR, B, oF
TR OBLEIE (BRI O, Wi:fh‘, &4
HE, ﬂ&“@%ﬁﬁ&ﬁ6ht)x;w%%
R E IR ER IR TS s L e L
$&%“7§§3‘D STz,

RS EERE SRS

WméﬁE;U RBEFERECHETE T v,

—b&%i?@ﬁ* e P L, ARTRARIGR

REHRE BB Y, 4ﬁer%%~iWE“ﬁ
ELNT@ RIROKERETR & Licw B »
B otz WEHRERN, KEALSZMUREIAET
D ¥ 2 L DB F NI ERHToR%
WLEDDBLEEE ST,

4. BEATHE (WEM4SE) AAEHIRARADY
BRI S L OEHE 4

ROFHES (L) BB g
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USRS THE Lo BRDE2BRE L Tl
<l9ﬁ0%%m?éukmkoi.
5. LRIDWIET 2T
MEESREX VBEEOSANCH UTHEERAD
—BUETOMESH 5 5, WEMFELLL
TZOUERET B L BRO—F % Bz,
FEHWCEBE X ) oFiBFas & oo L
5%71: L.
. EREOHRICOWT
W’TH UOBRTH DA, KD LICEETED
UBRWEBIEOELANZ L 72 25 » T8HE TR 5
B3, IRERIMRET, B I OCREOFf 2L ER
4:11“'/‘?%?%5*611 BV, FHLK T BV TRT
i “ﬁA(TE)ﬁ%®mE
72 4/11')\ EirA T TSz
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Jeifl mk:ﬁm BEHE
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WMWK & % WFE
W X TR
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T & 72D Thitig— MR L.
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PEA R
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Tk EEH
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8. HAAINN:AREMAEETEOM
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DEREZT (7Y v r&2EA) RE, ‘_h%T
.
9. B¥MABRFRZALTRBEMEHRBSOF
BASINARE X 0 BMMEERERERDS
DOEL I H2 DT O E FERT AERE OB O
RIED B - 72
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HS R X OHE ALK
= HEKEE HBEAE R

W B |BIEBIEBIEm2R
AN A A

A om o2 — %
MR, AERAELE
RgAmY (B
NELE)

TR DT 248, HRAERETE O DAMERE
ORI LEOERDH 5. .
FEREUT L EERER L7 o AR
ALUTFROLF A ZBELTHBETD LTk
iz.

1 15 2

w w w
el

# 1K 2 EL
By | FEAEE | RBEREL

EWE L ERESELE REHSE
EHEEHE AT M —E AL A
SEERR RE mE — 98

B E fith_ B
TSR PR MEES R

e
sibiEmamsy

%4 IAREFHBRASEER
BB BBF43EI2H T H
FRTILG~F 1 4 e

O HARME FLAEsE

O BRE () - BERR - AR - BIE - EOR
(&) (2E38) » s (JEEE) « Ry OFREE)  f2 < K (D
) o KRR« AT (Frih) o BB - MR (BER) - T
N (fde, &) (R4A, B, CIE)

1. @I

BARMER R D, TOBROKBERBKO X 5 il
HEENT.

W 10ARATHE N EL AR ESRRS
Hhic, HERBERIC R HHE OERM) EEH
2k DEREBFHREOME EAFLLT, &
XCHIEICIRN L TESE] ONFRBTL
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