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Interaction of Cooling Treatment and Vanadate
in depolarized Smooth Muscles

Research Institute of Hypertension, Kinki University
S. Sunano, T. Shimada and K. Shimamura

Lowering of temperature causes an in-
crease in tension of K-depolarized prepara-

tions of guinea-pig ureter and vas deferens

(Sunano, 1982 ; Sunano, 1984). The tension
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development was sensitive to extracellular
Ca and has been explained by a decrease in
the extrusion of influxed Ca.

Vanadate has been known to have an inhib-
itory action on Ca?**-ATPase of cardiac and
skeletal sarcoplasmic reticulum (Wang et al.,
1979) and the membrane of red cell (Bond and
Hudgins, 1980).
sion development in depolarized preparation

The drug also causes a ten-
of the ureter and vas deferens. In the pres-
ent experiments, the effects of sodium
vanadate on cooling-induced tension develop-
ment of the ureter and vas deferens were
studied and compared with those on taenia
coli and portal vein which showed relaxing

responses to cooling treatment.

Material and Method

Ureters, vas deferens, taenia coli and por-
tal veins were removed from guinea-pigs
weighing 400 to 600 g. Longitudinal prepa-
rations were made and incubated in modified
Tyrode’s solution. Cooling treatments were
applied during the course of the tonic ‘con-
traction induced by K-Tyrode’s solution.
measured

Changes in tension were

I e N e

Vas

'K-T 'Navo; 2mM
N [35°C

20
Urew

IK-T INavOs; 2mM 10 min

lg

Fig. 1. Effects of sodium vanadate on cooling-
induced tension development. The tem-
perature of the organ bath was lowered
from 35°C to 20°C during the course of the
tonic contraction, in the absence and
presence of 2mM sodium vanadate
(NaVO;). Vas: vas deferens. Uret:
ureter, K-T : K-Tyrode’s solution.
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Fig. 2. Changes in tension by cooling of portal
vein, taenia coli and ureter in the absence
and presence of sodium vanadate. Cool-
ing treatment was applied during the
course of the K-induced tonic contrac-
tion. P.V: portal vein. Taenia: taenia
coli. Uret: ureter. Cooling-induced
tension changes (contraction and relaxa-
tion) in the absence of sodium vanadate
(NaVO,) were taken as 100% or —100%.
Note the reversal of cooling-induced
relaxation by sodium vanadate in taenia
coli.

isometrically with mechano-electronic trans-
ducer.

Results

Cooling treatment applied during the
course of the tonic contraction caused a ten-
sion development in the ureter and vas defer-
ens. Sodium vanadate (2 mM) also induced a
tension development and potentiated the
The

heights of cooling-induced contracture of the

cooling-induced contracture (Fig.1).

ureter and vas deferens in the presence of 2
mM sodium vanadate respectively were
355+30.5% (mean+SE, n=10) and 140+6.6%
(mean+SE, n=12) of the control observed in
the absence of the drug. Treatment with
ouabain (10~° M) potentiated the cooling-in-
duced contracture only slightly in the ureter
and depressed slightly in the vas deferens.
These effects were not observed in polarized
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preparations and in the absence of extracel-
lular Ca.

In taenia coil and portal veins, cooling
treatment caused a reduction in the tonic
tension contrary to the ureter and vas defer-
ens. Sodium vanadate of the same concen-
tration caused tension development in both
tissues (Fig.2). Cooling treatment in the
presence of sodium vanadate caused a tension
development instead of relaxation in the
taenia coli. However, in the portal vein,
sodium vanadate did not reverse the cooling-
induced relaxation (Fig. 2). Treatment with
ouabain and increasing Ca concentration did
not alter the cooling-induced tension changes

both in the taenia coli and portal vein.

Discussion

Since the tension development by cooling in
the ureter and vas deferens were sensitive to
extracellular Ca, they may be induced by the
inhibition of the extrusion of influxed Ca.
Sodium vanadate might enhance the cooling-
induced tension development by inhibiting
Ca?*-ATPase of plasma membrane and/or of
sarcoplasmic reticulum. The Inhibition of
the both Ca**-ATPase may cause the
increase in intracellular free Ca concentra-
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tion. The relaxation by cooling in the taenia

coli and portal vein may be explained by the
decrease in Ca influx (Krejci and Daniel,
1970). The inhibition by sodium vanadate of

extrusion or uptake by sarcoplasmic

reticulum may overcome the decrease of
influx of Ca in the taenia coli while it is
insufficient in the portal vein.
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Table 1. Changes by ouabain in tension and cellular Na content of ileal
longitudinal smooth muscle isolated from various animals.
The magnitude of the tonic contraction in response to the
hyper-65K solution was expressed as a reference response
(100 %). Values of tension and cellular Na content were
obtained at 120min after an application of 10~°> M ouabain.
Mean+S.E.M. are shown and numbers in parenthesis indicate
number of experiments.
. o Cellular Na content
Tension (%) (mM/kg wet wt.)
Monkey 27.0+ 4.8 (4) 27.3+2.7 (6)
Dog 60.2+11.9 (9) 57.24+2.4 (6)
Cat 101.8+ 5.7 (7) 52.94+2.8 (6)
Rabbit 49.3+ 4.1 (8) 75.3+2.4 (6)
Guinea-pig 56.2+ 7.2 (7) 54.7+1.7 (6)
Rat 9.7+ 3.2 (9) 14.6+1.0 (6)
100 o
g
% 50 -
3
=
GUINEA-PIG
RABBIT
MONKEY
0 T T T T
0 20 40 60 80

Na content (mM/Kg Wet Wt.)

Fig. 1. Relationship between tension and cellular Na content of ileal longitudinal smooth muscle

isolated from various animals.

Correlation index (y) was 0.95, 0.94, 0.82, 0.89 and 0.90 in the ileal muscle of monkey, dog,

rabbit, guinea-pig and rat, respectively.
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EAE S MEBRHICS TS 1 4 BB & = kv ¥ — W
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& =,

&
B, MRk T Na Ky 7oz
WIEFERE R OB MIEFIC K & & 3R &
nctxTwb (Paul,1983), —JF, =€y b
DGR 7 v a2 = v RER I H & T
4, BEOHLEFTHIE Na KXY 73K
XB A EMNRE I T T (Casteels &
Wuytack, 1975), MmEFHET & 308 - o EH %
boLE2bhd, AP TIEBRICKT S
Nagxvrb=3xrF—-#H&LDBEREEBI
et sk, 7)) a—rveigIei
bé, =xrF-—HELL T/ Vv —RAFld
Bt FexofgEie (B-HB) v, Na v 7
HIEMAL S8 & & ORER L EEA & DBk
[t R

it

il &

T E oy MEBROMEBEACS T, M
NZY)a—rvHaEBIELID, Z7Lra—2A
ERCIOIRRET, BERMOBESZIEEEAT S
FCKMMEARRE DR L, CORAUEDOH &, 12
Kt oBEZ R Clark BIEHE CEIEL, 0
AR 2 SEEARORFHER (Qo,) % 3kd,
—75, FRRRICALE U e/ SRR & B T
BARIZ X - CTHEFAM AL A Fosk L7,

& R

WHEIC X A=Ff A X —HEYEH TS0,
CargFEhh gt B-HC2EKRET 5 L, 20
mM Na (112 mM K) ¥tk Qo, it Z5 ki 2
Hifeuy, 92mM Na (40 mM K) ek
0.3 255 0.4 gmoles O,/g/min L, v v
A4y (10~100 uM) &5 2 % &, 512 0.25
umoles O, /g/min {5, 774 vOIF
TR T B-HB Iz X % Q0. DAL IH S M s

B R E

= B B K

Vv, 126 mM Na (5.9 mM K)© ¥ 92mM Na &
BERUERSB LA,

= x A F—HE®EF v Krebs g (5.9
mM K) Tl K&\ T b Qo 3 ELYFZ e
W, T, 20 0BICKEERE LT, itk
DIEFIZEFE QO DDA B D DHRTH
5.

LaL, B-HBOHFETTKEBESGTS
L, Qo, 1% 0.15 2 % 0.35 gmoles ~ & 0.2
umoles/g/min 721388045, & QO 1IKEH
R L, #9910 o8 KRR oE T2
., KEBEHRIY 7 1 v CREECHET
5.

7Y a = viEEBERKE S - A EE
s Krebs @b ¢ IE & 1 W ERAL (—55~ —60
mV) FHEFET 508, 13 AL BRETEBREMN A
R, sra—2e f-HB Rz 5 LB
WDEEEA LB A D, T OER T
FEM A2 D7D F 23— (0.1 M) @
BEET T -7.

=R AF —HENRCIRETKEZERS &, @
HenmcbmVEERSEBL, KoBEGI
L o TOBMICHEHBT 205, BOBMITAD
nisw, Lo, EOHEE FTRKoFHY
WX 5T 10mV Ll ko —@io@o s B
n, BAITEO Vv c|ETS, 1Moy v
AA VEETCTRROEREITRY &, KO
£ RS, KERS TlsBrabhi, 7
La—z2FAniclx s B-HBAYRH W EE
ETRAEERTETLDAIRI T,

KOBHEGEBCEEY 5 2 TR HRD
hon, FokESREEYS 25 T TORH
BELED EREINEL TR, 15 5O
RARIMR TIRIZ AT 5.
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Casteels & Wuytack (1975) (33 1c ek
KRBT 5 MEROE X (ABoES) & Na
v 7 L OREREHN, W DRI IR
MBHDLZEEZT LN, KEBRTIEEIZLS-
HB%##EH L Lic & ORI BERILERE &
Na £ v 7 & ORI OWTHN, REECHE
ORI ZR D B Z 2B L, L
L, TOPHEIINa-AEACTLRIGERE
BIEXRDEB IR oD T, MEFET TR
FIhTwb X ok, Nagyv7oEshiciim
BERVEECTHD &0 55 (Paul, 1983) 13, =
LE Yy P OFEBRTELTLIR D I/ b
Ezbhb,

Na & v 7o EHLic G T 5 0.2 gmoles/
g/min O FEE 1L, # 1.2 yumoles/g/min D
ATP AT S L& 2 bh, Na £y itk
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TNa:ATPH 231 & fRET % &, 3.6
wumoles/g/min (st 22R8 % 40% &+ Hid,
#7 6 umoles/g/min) » Na 238 X h 5 &\

SMENE LN, ok, HB/ERELE 0.5 4m
ETRIE, Z OfEIZHF 5x1072 moles/sec/cm?
WCHYL, ZoB\ROH XD 2/3WKOBX T
MBEhsET5E1LIXI07ADBEBR,
BT LA, EEHA50X102 Q& i, 8.5
mV ORGELFAT S Ll b, —IEER
BN SRS,

Na # v 73 R EE 1 e T h, HHE
B Ciila NaREZEHEBE S, L
L, ZE P WEECRKOBEHS L -TiE
EAEBDBOFAE LT\, K EBIE LA
THCILED NaDHEIRLZLEND D
ZICIITFES 7o = x4 F — B O RFEHHIHR I 72
5,

7V a—rukiEB Iy FEBSRK
KT HEBAL & = %L F — 3 & DEIR

HEBRFEEN B AR RE

wmowm o % o|

&

MO 72— 2B T KRR D B
T ELEY MEBML S ) 2 - vk,
B ¥ B ORE N TS EE b,
RADFKEENFEEF-TLED, ZDX5%7 Y
2= VHBEARICRK TS =3 ¥ - BB
SR OB O ZEALE TN, Ca # v 7 DB
~OB 5 DREEME, I O#E Caav 2y
2R EDBAREBE L.

j[l]

;] *

ELEY FOLEHLCEBRE (200 X200
pm) T, BK, EISN 3 — 2R PRCHFERED
BL, 7V a-ruvrhBielk, X852
e, AFVHRYELD EXIHICBEBTEY

H, OB H & #

NaCl BEc—FIcflifiL, Ca 2 & &k
WEM OB E VI T HcDd MgiRE R 12
mM iz U, 0.5mM EGTA »hnx 7. EBEA
AR BUNERIZ X - TERE L 7.

& R

7Y 2 — 5V REEEA DR X — 55~ —60
mV T, EFEOERKICKTHEEKEVE
Drsteny, &L OB, BREMEOFEEEAITA
bBhlehote, KOBEBEMNEY G.9mM) o &
X s ra—2AR9Be FeFoviigido=
ANF-HBEEREETHE, FEFIPDLNK
WOBAEbR, TOAZXZE5SmVUTTH
D, HmACEEMSATTIEET 5 Co0T, $
5 PRICHREDOEERBAIRAET S X Il
5.
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Mg o KIEE % 5.9 mM 25 20 mM 83
L, 920 mV ORISR B IS DS, IHENTE
OFATI B ORI 2 HHEA DD R
ThbH, CORGEBBEILELITHETT IV
-2, HH LB e NrFoEBETE 2D
L, Al k& ESEA0~1mV) b h
505, ZOBFSBIE—BETH- T, 15K
WIIHEELYS 2 5H1L 0 5mV 2k Ew
B Buc BT L, RRRC B R OEE R
L CTHbID LI h, ChbOEEMD
AR EOG & B SIS L, 20 mM o K¢
U7 W BEMEDOIEIEE ORI L - T,
F Mg S BB bR, BV CEDOHEK
MABND,

=R AF -FHEOWE I L AHE S Na K
v OEMAL, Kav gz z2 v 2aohn, i
W Naavgr gy AR ETHEREL T
LAREMNE 2 bR AD, UL, BomES N
GG v 7o 1 v A0 uM)TRE LY, St
W Nawsziica ) veBRLTLFELT
B, F70, 20mM K ok hichra -
(1 M) CThisoH a2k o URiETHE & B
Hlick EabnsRAEOBHBITKEERGT
LA, ZThbofER»L, Ricaf~ion]
HEHIBEETXHEELOND,

CafEHiFlch b5 <3 = (0.1 uM) D
HEFCRAKOERYFTRY &, =31 F—&KH
w5 % A0 20mM K 12 X % B i iz iEm@
UThrnr, EEZGHEOBSBHEDOEKS X
OIEBNBRMOFEE M2 Hh, e LicH ot
HouanBbhb, £, Ao Ca wrEL T
b, #IEEA R L0020 mM Kz X 5 Bk i
BEAEEL WD, EERGHEROEEERM &
B Lz, LasL, Ca R Tik
TR S A I EEs L e,
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£ =

7)) a—rvRiigLlicerey ~ OfEEM
VT, 20mMK#Fizhrar sa—n (1
uM) THROBLICRET= 3 A ¥ - EBEXH
BE5T 5L, —BEoFSBICkVT, RO
OEAR L OEBBRMLOFEENR LS, B
BAEEY 71 v, NaktOKDBRETHS
WELZIY, CAalRETRECHEL, BHE
Fliz—H L g nbh b 0T, igEEo Ca
F v 7 OEEC L - THIlaR Ca AT 5
BETH IR EELLND, Eie, BomAE
W NaH5 B KOBRETEM LRV, 7T
2= CalrETRBICHAL, b, I
oMyt TwbHDT,Caaviyr s g v A
ML, MEaAA Ca AT 2/EETS
EHERIZX WA, ok, chboZ x5
BRI a—ATHoTh, B FeFx
TH-THELALTH oD T, HICEAEI
nbH ATP 0BAEETH - T, BEROBE
R BEIDH D 3B 2 bR,
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T, MEBRTIE S ) 2 - S
L, Mifarg ATP 2384 LT B L, Caavy
2 2w ZAREAS L, ATP oBEOMEE % B
BICIHL TV B L LbRE, =5 —%
Bamps LT, ATP EksmT s, £
Ca#v 7 DEBNBEACTL Y, — BN
Ca 4> 7 DREL T, =¥ i Ca =
v H 7 8 AL TR #LR RO, Ca
DRAZTME LS, Tiebb, Kl
T ok, ATP R 75 ks 2 UL A R
DRI, MBS BETHD LEL DA
%.
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ST TS SR Y — A RR

ZF R AEGR AR R

A H AT

— B AR o AR A BV F SATIRRE T3
7, WEHIREETIZE G (XA Y =R,
IS & HRSEOIRAE & T, FLBRAERE M
IR T 10 5L BRI D, T, MEFES T
T ZDEND I, FRAPRETS B SE
DHABBERBZ o T AT ERHE ST T UL
% (Paul, 1980 ; Lundholm ef al., 1983), i,
FAd "z F V7oL 7 25 —X¥ERHAVEH
BoMEEEEYML LD T, ELE .y b,
Ty b, UHFRIOA XL L &
[ SERRG D < Ay — B RO L
7o,

il =

WHOEFRGERE LT, EALEy b, Ty
b, v FORKEBIRE L O = DREIME A
Wi, BERERSELT, EAEy B,
7 v MEBR L O+ FiERME A, v
F o KB DO A A B2 LA (Karaki &
Urakawa, 1977) & —0EERETH 72, FiE
WO FLRAER L, R DSERIC T 59,
MEXIEE L Lic, HFRRHKRE (95% 0., 5%
CO.) F 73R TBIIRRE (95% N,, 5% CO,) ©
A 15 iz 2 ml o ¥EW (glucose 5.5,
Ca25mM % &is; 37C) B E Ui, %
D BRSO RBR AR T e e
- LGS, NADH %4 s, &
DODNADHA X2 5V 701>y 725 —+%FK
(Lumac/3M #) £ KIG &8, £ U7 Yex 7 » b
vHhv v A —THEL, BEEYDH OAMAER
Bkt (Ishida et al., 1984),

& R

TAEy bIKBIIRE X OB B S kR
RS &, ThbOAMBEREIIELHICER
Fcsgin L 7e (Fig. 1), THEA o P b HEHE

W, ®OK

B T

BIHFRHIE L OEKARETA < &% 60 5
HIE—ETH -7, BKRETOECH AR
WEREDOHEINIAEERR TH 2T o RIEHER
B WTHEZE I,
HRSEVIRRED L H OISR R T &, =
E oy KBRS X OV BB O FLES S 81
U U 30 23 # 1 VT8 O iF S 4k g o 3t B
HEC -7 (Fig ), o X 5 I HBEEK
JED R Y 5 F Ry KBk T LB It
Table 1 im KEE TH - EBGEA DTSR
Bk X OFSHIREEIC 1T % 1 R4 0 oA
WEEEZR LI, Ty P KBRS X OEB
MOFLEEEE XN EFhiFSHRE i
0.039, 0.086, % cHEtSAVIKAETIX 0.493,0.835
umol/gemin TH v, HIHIREED IF KUk AE
EXRTAHARR TR FN12.86L09.8THo
o, FLERGEBE & o i KRR T 5 eIk
RED LM L BE R & TIRIES LS,

3.5~4.2THYH, 1 2EBIRTIX2.6 TH-
Guinea-pig
e 30+ s taenia caecum
_Es )
=

10+

Total lactate release

i . L L . ,
0 30 60 90
Time min

Fig. 1. Lactate release of the guinea-pig aorta
(@) and taenia caecum () under aerobic
and anaerobic (N,) conditions. Anaer-
obic conditions were performed by bubbl-
ing 95% N,, 5% CO, gas from 30 to 60 min
in the abscissa. Ordinate represents the
amount of total lactate release in gmol/g
wet weight.
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Table 1. Pasteur effect of smooth muscles. Lactate production of muscles was determined
in the aerobic (95% 02: 5% CO2) and anaerobic conditions (95% Nz; 5% COz).
Values express means +s.e.m. (n=3).

Lactate production (g mol/g-min) Ratio
Preparations
aerobic (A) anaerobic (B) (B/A)
Guinea-pig thoracic aorta 0.039+0.004 0.493+£0.068 12.8+1.14
taenia caecum 0.086 +0.001 0.83540.022 9.8+0.16
Rat thoracic aorta 0.136 +0.011 0.505+0.025 3.7+0.14
colon 0.168 £0.012 0.695+0.042 4.2+0.05
Dog coronary artery
left circumflex 0.149+0.020 0.380+0.026 2.6+0.17
2nd branch 0.200+0.026 0.500 £0.024 2.64+0.23
Babbit thoracic aorta
intact 0.056 +0.007 0.188 +0.007 3.6+0.32
adventitia removed 0.092 +0.003 0.328 +0.004 3.564+0.12
taenia coli 0.082+0.003 0.342+0.013 4.2+0.15

o

ELEY M, Ty bBIVYHFIEWTH
R BE = L IF S X OHEEHID WT o lkEE
KRWTHMED HRBEFLEHL O 47
Mo to(Table 1), 4 2 EEIRICE W TIIEDOK
WA R o FLER B R A o X D T
hoto(Table 1), v FEABIRICE T,
EBN S CHELRRET S L, BEEYSDIO
BRI L, FRME X OBmEHT
hOREETLFEBMOBGHRE L 3EFEL{ -
7= (Table 1),

% =®

e e T ol s L OBE RO ABRE
BB\ T, R & BERHREOR T A
v — VRN BE S hic, SAY —ARRORE
FE V3 ) —E o A8 & B R E CRENRD D
nishote, EALEy b OFEBHICET 2R
H R B O IR BRI K T B AR AE D Hix
B0 L EEFEF I RERELZR LI, TV E
N STV O R AL IS A SR T A B
DEEGOFNEFRLDZENREIND
Py, BEMIIER s Tid e,

IFSHCREE D SESIPREBIC L & &, FiF
50 FLER A BOE S IE P i —E D fEICEE N L
7o, SEREBO R IE O #RE KRB~ O

TR TET T5HZ ERRRT 5,

M ERHOBEEY ) OABAENEIEE
SERR A D F IR T I fe, E REME
s TR IMAE O FLER A B (AR A I B
NT kot —F, v FHKENROSHE
HELREADBERY Y OFABRERE I
BoOEEZELLote, SO ED, f&H
BMOFENBERCEHRL, BEELHOAR
DO H R E DSV T O RS T L D
BichZ ENRBENS,

X B

Ishida, Y. et al. (1984). Tension maintenance,
calcium content and energy production of the
taenia of the guinea-pig caecum under hypox-
ia. J. Physiol. 347 : 149-159.

Karaki, H. & Urakawa, N. (1977).
of endogenous catecholamines in the contrac-

Possible role

tions induced in the rabbit aorta by ouabain,
sodium depletion and potassium depletion.
Eur. J. Pharmacol. 43 : 65-72.

Lundholm, L. et al. (1983). Regulation of the
carbohydrate metabolism of smooth muscle ;
some current problems. In: Biochemistry of
Smooth Muscle, vol. 11, ed. N.L. Stephens. pp.
85-108. CRC Press, Inc. Boca Raton, Florida.

Paul, R.J. (1980). Chemical energetics of vascular
smooth muscles. In: Handbook of Physiology
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H.V. Sparks, pp.201-235, American Physio-
logical Society, Bethesda.

SR B B L 2o A5 i o M &
pH #iz X % Ca*t ek

MRS BRI

at+E ® AR, |/

&

SR O BE— BB R, HLnb<s
2 AR HCICEBFNFE M ebh CE ke
D, ZOETEE«ORTIBES L, Hifk
I fE—oiE R & A 7R 3720, Faf T, skinned
fiber (Endo et al., 1982), Bigtiga (Collins
and Gardner, 1982), 2 #EE (Sakai et al.,
1983) FExHGIHEN IR TS, Zhb
—HEOPFTIE, EERO pH 2 & 72 b,
T~ o buffer FIAER I T3, 4E, Hx
i, ECERERROWRESCIEE S BRI S
#% imidazole-buffer #{# T, T £ » b 5
W 4B o 5% 4 B B OV 45 L 7o microsome 45
(LAF MIC & #%-4), mitochondria 43 (LLF
MIT &#g4)% HC, pH #Eic & 5 Ca** &
RO RE P BF LT,

[l

X B H &

300-350 g DHEMEE L E » b A, FHEDET
R, B3, EHMAmE L, fERL
7o 4 1k 100% O, % % U 7 imidazole-
buffer solution (# i, mM : NaCl 136.0, KCl
2.7, CaCl, 2.5, MgCl, 1.2, glucose 11.5, imid-
azole 7.8) 37+0.5C ric#E L, ACh o
KCl o I fff 7 % R si s L, Mk o
ATP &%, Luciferin-luciferase ¥ (Strehler
and McElroy, 1957) 1= X » flIE L7, MIC &
OMIT 13, 4-5KDELE & b A—FEE LT
B i & L, K% T T sucrose-imidazole
buffer (250 mM sucrose+40 mM imidazole
pH7.0) ISR ETHEC F A4 X LI, Bl

®om oW = K

sr#Ee X v postnuclear supernatant 43 (L)
T PNS LBE3) 0 B8 7, BEREN O BEL O
i Ca* oEL D AL« e o BIsE L, Sakai b
(1983) H#e U 7z,

KB &R

1. ACh st % pH #Ej o g2

pH6.6, 7.4 1821z % 1 % imidazole-
buffer Fr-c» ACh (107* M) Ui % Bl24 %
&, pHE8 W 1c X % tonic component (L) F
T.C. Lmg3) DEH LA A B i, pH 741
e, pH 6.6 Tk T.C. 2\ L, pH 8.2 =i
T.C. 238§k L 7=, Phasic component & o H
P/T) & >ThBHE, pH66TIEpH T4 D
¥ 1.7f5, pH82 Tl 0.9f5THh 7. 60mM
KClic X >t d, pH o T.C.
RO &5 2 1e,

2. KClifEo T.C.iwxt3 % pH 84 oo &

&

60 mM KCl toluffiit, 10° M ACh iz Xk %
Wl E Rk 7z T.C. 238 b h %, pH
74c60mM KCliz X v iItfaa &k L, 1045
#®, TC R shTwb L 2AT, 414 vH
BaxZE 2T pHE2 6.6 RO8.21E{Lxy
7z, pPH66 1B e % & T.CIZFREL, 8.2
W25 EbT i kA L, pH A&
EohIen L, LT, ZoBEYEH 2
HintE (K.

3. MR ATP g &icx+ % pH o ¥
2=

T.C.~DRBROBG 2 BT 5 70, ik
Wo ATP & &% BIE L. IE% buffer &b ¢
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pH 8266

pH 7.4-82

e

pH 6.6—8.2

=

5 min

1. 60mM KCIuffio tonic component 1= 1% 3 pH ZE{LDEE

A : 60 mM KCl
t o pH 5

pH DF IS » T, WSS S h, pH OBt > T, WAL,

3, 60mM KCl &84 Th, ATP &EIC
%L, pH BRI X BB %X RD D Z L2

g(ttf)‘of-.

4. B 7o MERR S IE
=T

iz, Sakai (198D, KBE®WEML D
WEBECEAKLYEEETRY, ZOSMIPE
f2s, Ca*' transport Z#iad 3 % L C# L7cE
KTHH I EERREL TS, ZOHEEHRIC
#Hut, PNS, MIT Fot MIC #1587, 8L
7o MIC I s\, WEIEDCIREREZETH 5
5 -nucleotidase & Ot Mg-ATPase 1& # 1%,
PNS 0 4-6 f5THh - o, 1z, Ca®" DHLD AR
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ATP e T BT b Cat O HL D A H 03
Zbh, 5mM ATP £ F Tk, % ~«ATP &
ko Ca* b A &N & b iz, Mitochon-
dria o R BFEEHRITH 5 NaN; # HT, £
ﬁk::}sH‘Zg ATP & o Ca® Bl h 1A LT &f

LEEAEZCHBE, PNSROMIT ©, %

%) 80% PPHE X iz 2y, MIC CIzBHEN A D
9, & EAEBD T 5T,

5. PBEEEM R 5 AEaA pH o &

Ca?t % ATP k7M1 vesicle NIZEL h A %
¥, dilution #%, 15%#, 24, 52 pH 6.2, 6.6,

(PNS, MIT, MIC) o

90 ® 15 sec after dilution
O 2 min after dilution
A 5min after dilution
@
A2
«
2 80
=
3
o
(5]
=
s
T 70
o~
3
Q
60

6.2 6.6 7.0 7.4 7.8
pH

X 2. ATP#HZ T T vesicle I Bl b A & &7
Ca?* ot i &g+ pH o2&
ATP % 4 F ¢ vesicle /§ 1z pH 7.0 ¢ Ca®*
»ELh ik # %, % pH o isotonic sucrose-
imidazole buffer =, 10 f&BICHFMNL, &
BRic kTR T 5 Ca®t maflE L,
pH oz k b, Ca** A& ML, pH
oI X b, AL,

7.0, 74 BN 7.8 IR\ T, vesicle KEAFT B
Ca** BxIET 5 &, pH 0BT oER
L, 7Ah ) HAcEAD L (K2,

T.C. » pH #1c X 5 & kicix, Ca-influx
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DR L L RYPBROBEENE Z LR TWBN, &
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motc I A, pHEWIMTAZ L1tk Y, 5k
FT T.C oFERR EALRALNI, T,
WA ATP & 813 pH 8 & 0 B xR ix
mofeted, T.Coo pH i X B2 0%, REF%
OBE DI EB bR, 5B L - MIC i1,
NaN; o852 Z 3o &b, MIT DR A
nibie < Ca® BRERBETT 5 ol LK
ThHERPNA, =0 MIC% B 7-ERI
F\UTh, pH B X b vesicle NicEET 5
Ca** B 7el oot L b, A BM: A1
KLid&E25. B, T.Cwwxi3 5 pH 84
DB, Fig, BoEBAKOBECL D &
MR E iz,
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adenosine triphosphate.

YA = v ALER BB AR B S
Ca?* induced Ca®* release #fE

FLBREE B B — L E B

R — 5,

i3 C & Ic

Forixerz s r BiBAHEEPETMEE Y
= v LI Lk, b= VAL
SEiE MR (skinned cells) ZFR#L L7z, Z L
T, ZONMEEERBRE T 52 Lick b, HEE
AR b MR Ca®t AL A AE L,
F ORFEEAL B o Ca?t e —3 Ca®t in-
duced Ca®* release BHEN B 5- L T\~ 5 A REM:
A LIZCNR S, 1983), 4ENT “Ca &
C skinned cells 1213 % & OERE D HAE > 58
fEtk L o0 b LIEETHZ LR BB LT
5.

o H f
S NSO A3 e

M LU B

EFLE 5 b (300~600 g) 2 BFEH LA Bkt
% Ca?t free s IF Tyrode ¥ # 0.3% = 5 +
F—EBIV06% b)Y Frv v s —-T
SVER U AR b 7o B ST i 7 A R B % relax-
ing solution (130 mM KCl, 4 mM MgCl,, 4
mM ATP, 6.7mM EGTA, 20mM Tris-
maleate, pH 6.8) 2 ug/ml 7 r =27 ) v
HFAET, Tug/ml v %=1 35C 10 sp[ELE
L7z, o, 1,000 rmp ¢ 5 20 LT &
=vHEFETH i L v skinned cells % 35
B 7,

Ca* B h ik ks L OBEREIC D\ TD—E D
B2 L ) RTIEREC XY, ok, Cat
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Ca remaining in skinned single cells (%)

Time (min)

Fig.1 Release of Ca®* in skinned cells in the
presence of various concentrations of free
Ca®.
® pCa8; @, pCa7; A, pCab; A, pCab
plus 10 mM Mg?*.

A RYE: (Hirata et al., 1983) i@ X 9 {172,
T7bb, 1 uCi/ml °Ca %41 pCa 8 ¥
T 10 75f Ca*t #EL bk g7ctk, “Cak L O
ATP % B\ o flE x5k o pCa IR T 10 545
B L, skinned cells Hiz#fAF L T\ 5 Ca?t %
FERFA B BE L 7z,

Ca-EGTA o # & & # ¥ Harafuji and
Ogawa (1980) 1c# U7z,

R LU BE

Skinned cells iz s\, Py Ca*t fyEH
fro Ca*t e 2omM » 7 =4 VI X b
EOBENDHE LI L A, BERRM3 S
¥ T, pCa 8 BEFOBERHIE VI LR
B Ca* B, ¥, A—RERBICK
F A RrE Ca*t &R ER o Ca*t | & B
B LD LI, ZofFE Ca*t okl
mM 7 e 5 A VEETIE S hic, 2hbo
BRIy, MR Ca* ML OFER X O
FORFEIRAL A6 o Ca? Wit ic Ca®t induced
Ca’ release ##E 0B 53 2 WTREME VR S h

AL 2004) 1984

100 [

jeal
f=}
T

Ca remaining in skinned single cells (%)

Time (min)

Fig. 2 Effect of caffeine on the release of Ca®* in
skinned cells.
@, pCa 8; O, pCa 8 plus 25 mM caffeine ;
A, pCa 8 plus 25 mM caffeine and 1 mM
procaine.

5.

“Ca & T, skinned cells iw 31 % Ca?*
B b AZ &5 L7z, Skinned cells 2 5 mM
NaN; 74T, pCa 8 Bk Ici@iE+ 5 &, Ca**
oA EI L OREREE & bic#mL,
5O THRAICELI, 20k o Ca® i h ALk
2 3# 0.2 nmol/mg protein ¢, = O ¥
B (1984) M4 K = v LI BB~ 2 SEIRBYIRF
B TR LA Ca? BV AL 8 & 131F—
HBFriE2ZONS, i, Ca® BV ALK
R 7 = 4 VIC X BEMOBRE D HHEE
Lic Ca® JrBEDOWHMD L h & 13IF—HT 5%
EE2bNRD, ZOREFREELR O MR Ca?t
B OFEXESZ/HTHEEZDbRD,

Fig. 1 1z skinned cells 7> 5» 0 Ca®* fr# iz xt
T 544k Ca?t o2 % 4, Skinned cells 7>
Ho Ca* I o Ca® BENFHWIE E
Rt s hte, CoEgORER 15U TERE
ThHot. Fiz, pCa 61k 5 Ca?t Hrgtix 10
mM Mg* cillfl Ente, ShbofERE bk
o Ca?t g IRaz o> b o Ca*t iz Ca*t  in-
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duced Ca** release g »\BI5.4 % AT BEME 2 R
KEZHETHEELZLNS,

Fig. 2 1z skinned cells 75 o Ca?* s it
T577 = A vORERRT, Skinned cells 5>
Lo Ca* FHEEX25mM 7 =4 vic X b (g
#Eh, ZOEMDORETL SN THEET
Bole, Flo, ZDH 7 = A iz X B Ca? il
E1mM S e v X DX e,

DLEX D, A= v BB RSk
WC, MifaA Ca®t BRI OMEAE L, F DRI
ERALICHL D A & huie Ca?t i kR o uM LLF
DCIT I L W TEREI N D Z L0, AR
Ca** i & 35 62 o> & o Ca® % B 1= Ca®*  in-
duced Ca®* release i BI 5 LT\ 5 L E %
bha, Z LT, A Ca> KX VOH 7 =4 viT
L5 Ca* WEREIE <, MO RRIREE CNRE
b, 198 EXIET B EZEZBRDZ Lo b, ¥
BExhicCa MM BERTALEEX LA
5, BoniciERI b, MK Ca’t iz x 5 Cat
WS Ca?t-Ca?t exchange 12 L % gt 252
EITERAN T E 7 py, Mg?t i kv Ca’* s
DFIENB L, Tk, A T=AVIZLD
Ca® WHEIMEE I h, ZOWEN T mH 1 Vi
IO IND EVIFEENETRGO SR Iz
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7% Ca** induced Ca?* release gfE1csit4 5%
BELEHETH D E(Endo, 1977 05, Fx
DOFER Y Ca**-Ca®t exchange 5 X D i3,
Ca’* induced Ca** release #éf o B 4. %88 < /i
WITHbDEEZLRD,

X 73
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LB 6, CPHEEEA, FLOER (1984), HEE S 2
IREDR - 5 AR BB 1 Js 1 5 Ca Bhfig, 58 57 [@ A
RERF LS BERE, 271 H.

EVE b N ST A R B ER oD A B BRI
AMP 5 X OBRIR GMP o &l

TR RS S~ MY RE S L O
W H B, N R

FO& 5P

iE L & Ic

BER, BREMNIE IS & QUM VR O M
RV, TofE k35 c-AMP, ¢-GMP
DFFERIC O W TRE AR R I hTE
2y, WHEOBEENHEEIC O WTIMER L LTR
OG04\, COFRKO—2 1 kA %5
BrelicZ &EnbFbhs, oSkt
eIz, FA GRS X D BRI

TR

— B, # e it
EST o

MifaA PR L, ZOEMERD c-AMP ¥ Oc-
GMP o #jge % #af L1,

KB A&

TAEy b (300~6002) A BIEH LS B
% Ca’" free s IF Tyrode i rh 0.3% 2 5 +
TERBILO06% LY v e & —C
B2 2 Lic X b MEEER AR R A SR L
7z,
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cyclic AMP level

D cell length

% CONTROL

100 {

50

CONTROL Carb10-*M ISP 10“M ISP 10~*M
+
Carb 10-*M

Fig.1 Effects of isoproterenol on cyclic AMP
level and contractility.

B SV M o0 A M 0, B BB A 16
mm i h AT HEERLELE LN 77 R
VA v TEES N oM A [E%E L micrometry
X b WE L e, BB O c-AMP & c-
GMP iz oA 42/ 7 vt14%y» b (Yamasa
Co Ltd) #HWCTHIE LT,

BWR BIU BE

WEESER MBI M p g — ks X
4dmM » 7 =4 i2 X haEREL, iz 15
B AP ORI B8 L 7o, IOREM=R 107 M
HnNa— i 60%, 4mM H 7 = 1 Tk
50% TH 7o, FlomEIC L AEMHEIE, TORK
Kz L8, 10 MACFEREDEE 80% % T
B Fs o L,

P& o el A A T A BTV B i o
W, FOIHERD c-AMP & c-GMP 0 ZE)
ZWIGE Ure, Fig. 1 (3B HESE8 5 M B oo I it
R X OHERR c-AMP o Z 8% + £ h 1§
T A2ESRCRFICR LIS DTS %,
Fig. 1ic/m+ X 5w HgE v fi Mg 100 M
AN a— L THEBICEMRKT A2, MiNc
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TIME
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oT — |
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Fig. 2

AMP 3ZA LU e\, —77, A—k0 bR L
7ofifax 10" M1 v F v 5 v/ — A CHIALAHE
Liceay, Mo sEciitl st
b, FECMEA c-AMP B mL Tw
o, b ooMEiclot*Mg Y S e Ty
/= AR BMES LA EEmH AR, b
FTHTREDLEVEERICHEL, = oRHlgAc-
AMP i3 F 1B L T\,

IhweH Ak B EEE LT oREN oI
B IO c-AMP o ZBOFBIZ B b it B 7
B Twyh—HHETCA Y TrTV /-
OFEROERAXBEE LKL, ZOKELTM 7
vr5 )=t A Y TrF L, —ADEMEN
HIZhE S Ml c-AMP B2 FH S #IH L 7.
UEXovavrsesv/s—nof7 Fvr)
VERIZBEESER MR EmoMElth v,
o BEREMEN c-cAMP ofEing /it LT
HEU AR I N, T, MAEEO B
VeSO MR 2 T e c-AMP o I
M3 5 HEDHE EhTwb (Honeyman
et al., 1977) »5, Fx DR, BB % H



HACK GRS 2004) 1984

W, ZOWGEERUEMAZR L, L LIEE
U7z c-AMP Dstifgic 513 5 BARRY 2 fF A &R
L >WTIBAED L2 A, nkFERDE L
ZATHA, (Scheid et al., 1979) DFHE+ 5
Lol Na-K £ v 7 & R L TR
Fcfiflem Ca i €5l E B 5 — 5
TI A VBT F—€D ) VB LIc X A IEE
7 EIHE & 3 F 2 bh, FomEoLEE
HOTMREDE 2 Oh 5, BEIERL Twi
WA 7 = A ik c-AMP A BEin X4, IuFENE
tce-AMP o v X s a — i ontTo
BAE & R, LT LIFfTLAVE EAVRE
nic,

T & CAEEART c-GMP itk icBi 54 %
et R A L C e, Fig. 213 107* M » 1
a—EdmM B 7 = A VIT X B EHE DR
e & [ U et ctla c-GMP 2Bl L, %
DREFFHELEZR LIS DO TH S, Bir (1974)
DIEMWTHI =) VIEBEEYD H LA
TN LT, Floh 7 =4V Thc-GMP
MU, 100 M p Al a — a0t 10 45T, 4
mM» 7 =4 vidsSogUETHEML K, c-
GMPix =y v FEMIEA O RB B S L <
WA TTBEMEDY,  E o c-GMP 1340 5ER B R 0
PRSI BG TS LT A L S
& (Napoli et al., 1979) 2"p5—FH 7T, b
IEtE S BEER e E WO HEL B D, Fx o
5 R T lke- GMP 340 Ryl & 5 o I
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Rl i35 & c-GMP 134G /AR L 0 b
HAEMMEORBTHEMML TR Y, ZOiifED
BRI S 0B E LT b E b,

L E, c-AMP v < b BigE— I Il — &
OB oT, Fi c-GMP o BhREI DT
LR L7, WFhicLTd, Zhb c-AMP,
c-GMP 0EBIERIZ S\ TIE, 4, X bIicEt
Mz Ca BhRE & OB EOFTBEOKE RIS &
DSWTHRHTALENRD S LB D,

X 73
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Relaxation of bovine

Mechanism of SB-adrenergic relaxa-
Nature 277 . 32-36.

ELE P EEEGR O 2 ) VAFEIEE
V2 X B I S

BB RS BB

£+

EAE bR ORI S D 2
b, KEAOKE TR0 REE =Y v
EBIMEMIRIC X » TSRS, 7 F v ) vfE
Bk, BRI OIET P U ) SYEEEMRRICL B
BEOTEMT E A L (Kamikawa &
Shimo, 1979). 4% h & €2 OFRSEMHIC

S
HE—ER, A B E A, T

2

XN oA« ONHEEWEOEBEIER 2L,
M HALE S OfEE IR ek 5 £k
WEMWICR 2 2L L TE L
(Kamikawa et al., 1982; Kamikawa &
Shimo, 1983 a; Kamikawa & Shimo, 1983 b ;

’

Kamikawa & Shimo, 1984), 4-@Ei% = DfEA
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Esophageal Muscularis Mucosae
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510 TAL e R R e e A e R g R R R R e R B R R

Membrane Potential
10 mV
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}
Acetylcholine 10 M wash
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5% 10" 7A[%MWFW%MFWM%HW
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02g
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KCI 60 mM

)
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K1, —Era@REECL - TBELLREE v E o P ABEREHRORERS, BIEYs X ORI
¥ X 139 acetylcholine (10 xM, A) & KCI (60 mM, B) %),

WHIET 5 A ANV VERZBEORE R B H
W B, =) VAFENERIC X B NGRS D A
=R AP ) VI X AEFERICOWT
[ERGHEE A IC 315 7 h & PeBeRT L e,

X B H &

5 300-500 g DEMEE L 5 0 HAER
B & B A L ie, BE AL E o BT A U
BABRZE L TR A dl o> strip £EA % fEHL L 7c,
B85 L SCER RS, BRI AR LT o R 8 A VB bR
ELTHRE I HEstrip A% /F# L
7o, BEAR1L37°C  Tyrode g cifi7- L7 10m/
organ bath PIICRIE L, % oD #iEE 1 # O It
BEEWHICRY 75 7 FICEEE L, okdE
WAZ Lz tetrodotoxin (0.2 4M) & physos-
tigmine (20 nM) %0z T\ iz, ABERET
WOBEEA s X CBIEFLOZEITE > 2 fEfR
Mo k- TEIZ L.

S S
Acetylcholine (ACh) (3 1 nM-3 yM D EE

HI PR TRk B A BRI e S
o, Z ORFERIFRH I B O BIR ERA D LD

A. Esophageal Muscularis Mucosae 2 mm
o | o
Y L l %3?) l
ACh

Verapamll uM

B. Ileal Longitudinal Muscle

Ll

}Smm
R S

[e]

3uM Q J IJ %’38 J

ACh Verapamll (,{1M )

X2, sz b AEEESR (A) OB
F# (B) 1w+ 5 acetylcholine (ACh, 3
uM) ORI %9 % verapamil (1-30
uM) OIHIER.

Y, BEEBYBERTLI ok, K
AR DB A7 ACh (0.1-10 gM) 12k 5T
WHN B U745 & 5 ZENE
fbrmLien, ToKE R 10uM Th T h*t
N 2mV 85X 09ImV /&b DTH T
(KD, F BEEHUIE BREIC 3 h g
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L3 Elhote, mEE O KC (20-60
mM) (KA U TR R AR L4k
W A 5 < Bt (15-30 mV) X7z, flod =
D AFENEIC & > T AL L A IR RS IR
NAEDPBE IR, oMk
ACh > oxotremorine = methacholine >carba-
chol >arecoline > pilocarpine >bethanechol
DIETH - 7=, ACh D IHE S D &= —1F A il
e Ca?t EE 4 3.6,1.8, 09 mM & 24k X
w5 EENEITBE L en, Catt-free g T
IR E AL L, —JF Ca?t R D ver-
apamil % 30 M O &g E T ACh o & KN
#E 249 5-109% L 2l U 72 2> > 72 23, MnCl,
(30 mM) 1249 509 I L, LaCly (10 mM) &
TEWHEAES R (M2), =2V VIFBEOIE
KISk Ht = v v~ 3 atropine < pirenzepine |2
Lo THAMCEIL SN, L0 pA, [HiLZEzh T
n9.4, 7.4 THotehd, ZHIXEBRETICK
FarhI ) BERBICEHWETSH -,

% £

ELE y b EEOKEGHRIC KT S 2V V1E
BEOIHERIGII B b1 a2 h ) VSR &
HEY L 7o e Ca2t o AR, RS Ca?t o
Wi X - CrlERINB D, BEMICKEL
e sb g Ca*t o 3t A R P BT R ED A5 s &
Ca* WBtZ 1z L AEBIE LT D L&
2bhd, FICZOERKCHEFETHLARAD ) v
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N-heptyl alcohol o 54 i1z x4 % &

HAL R
o & Ok |

& C & IZ
WF%%@%*% {LFH) « R > F 7 A
FFE (A R o0 A FREE S 12 n-heptyl  alcohol
(heptanol> I 3% (Johnston &,
1980) 140 oy, DA VLT, DA
e o> A H b 7 v 18~ CA D oD A B s s e B -

JEM AR B =

+ W L

LTWwabZEnmbhnTw b (Déléze and
Hervé, 1983), UL ishis, Fo/ERBEF D
%MKﬁLmeiﬁf%f%é&MVzm
. ORSEERIE, FEHGE SR AR o U S
%H@@ﬁ SRR B L OVBEESE I A MR o 4
fasifE st L ¢, heptanol 238 X 5 iR T
LONCER L CEEY R o1,



286

vl &

e ® o+ 2B L em OFEEBIRA & 1
HL, ToORIKGEERMCEHF L, Tl
7 4 — L NI AE D 2#~d 50 Hz, 2V/
cm e, 5 K Ringer ¥% 13 Nat L& L
TERWRE Lic, ¥1, Mxr = MERHEH
KoREELEHMREGULL, 1982) $ Mo,
FE MR ER (75% Ham’s F10+
15% CS+10% FCS) # & A 7255# 1M (Falcon,
No. 3002) 5% CO,, 5% O,,90% =50 % &
TBFE 100%, 37°C, pH 7.4 It b is s HIREE
BIlote, BEEEWIIHC1IETHREY R
\~ subculture 5 B o> 52 2 7 ¥ i il g A BRI
FiusTe, MBRRRRE TR A7, R 2 kid Ringer ¥
(145 mM NaCl, 3.0 mM KCl, 2.0 mM CaCl,,
0.5mM MgCl,, 11.0mM glucose, 10.0 mM
Hepes buffer, pH 7.4), {& Na* Ringer #% (25
mM NaCliw7gs L5k NaCle~v =y b —
ATEBLTERE L L) AV, HET
EHAREOMEBEICTE W E D6
carboxyflorescein# pH 741 FF{FH L, # 7 A

LF\*_’

. t
C 714 mMK* wash out

|
N N —

. t
—0.5 gr gmM 71.4 mMK'
1 min n-heptanol
L .
A . t .
C 2uM wash out
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b [ U G S -
. ¢ —05gr *
1 min !
| ‘\
) J\N (\d\ i
Fig. 1 ##Hi #5858 o I 1< % 3 % heptanol D %)
R

a: K* i %+ % heptanol ® %5 &, b;
AP 74— F #EOC st 3 % heptanol ©
R, @AZ T 4 — 0 PRI, c; XR

AA RS 2004) 1984

M NERICTEIE L, UK ERC AR A
L, IR E oMM OB BN A 815 L
7-. heptanol i dimethylsulphoxide (DMSO)
WP L CRAEE R 02% LN E LTHERAL
7o,

& xR

IS FIEaR B DULHE

Fig. la 13 K* #y#E 12 %4 % heptanol o %5
EE LD TH A, heptanol 512 X -
T, Fa s Mt o PR E R E L Il S e,
Z o Kt i3 2 IE R 107° M/ he-
ptanol T E A B B> L, 2x107°M/{ he-
ptanol THELWIMH S, LIS BA
DILKEIE R A HED B 7o, AMBIBICX 3 5
heptanol D &) R 2825 L7z, Fig. 1b &3 i #l
Bzt % heptanol 0 & BEABE L DT
H5. 2x107° M/ heptanol #5.1 X - T, $
H 6 B A o0 22 TR B X A BUHE 7F U, he-
ptanol DEFEIC L s ThEDIZH LD LV L
CEET AEAZX R L., ShbDl &b,
heptanol (5% i M s\ T, Z D I
B CIMEIC/ER LTV 2 2 El b0 e
Ts o7,

AT B RRE DR RERVEREE

2y 7=y b TSRO BRI A AR 6-
carboxyflorescein % &Rk B ICE AT 5 &
BB VR U 7 SV A R R i AR %
A, LasL7en b, 2x107*M// heptanol % #
U, 10 M B & L o7 F V8 M e 6
carboxyflorescein % & Gk By R EA LT
WHWE O BBETE enote, Thb
DFER D, heptanol (3557 i i o Mz
HAEBOCBE G L, MR B IR
BTV BZ ERBE LML ST,

EET AR OEEIFE

B MR R T b U, s D
RO EAN A EEN A RE TS, B
ETVR TR O B R OEEBALX, heptanol
BEIZ X - T, REECZ OMERRITER L, ¥
B 2 B E e b, [EERMOBFME
BB E R L7z, heptanol #51c X - THET %
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B 0BG, heptanol #EFE % HE41c
feoThkEL I, 05x10° M/ TRk & T
H, —80mV 725 —8mV D ff %/~ L7z, he-
ptanol # 512 X » THE L @B BIr o0& >3
S RBEA DI BEN LTz, & DB D5
W& I B - € input resistance o2 L\ ~#80
nah bt ORGSR E 2t - T
K3 % input resistance o {i& (% heptanol ® &
FECfE > TREL e AR AR LA, 0.5X107°
M/! heptanol # 5.1z X - CHEBEA O i &
input resistance O KT H{ A & s -7z, he-
ptanol ® & 2 HEREEE(LD 1 4 v K%
T % 120, {& Na* Ringer # < o heptanol
iR 2 #2% | 7-. heptanol #5112 L AEBEM DO
@O, BoBEE o BB -
CTHiA$ % input resistance (I{ Na* Ringer

Wb RICEZE I R,
=z =

Pl EofES A 5, heptanol 134§ H b S8 1
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RESAVINFVBBOEALE S RS
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DB-7F=VEN y-7 3 /R (GABA) &
BERLTCULIHWETHH. BARFTRH S,
hAHEOREY R ICHEAEL T AbA, HOPA 12
GABA &3 87 558 0 ) 7o EEHIS] &
TEOMEER A 2 & bh, BRI
BWELSFHENR TS, Lrliahb, £0
TERBERIZ DV TR RO 3 %\, EH
HULEE 24 B H AR FEZCRCT, RO Z &
PG L (B, 1982). Bib, (1) HOPA
EALEy FERS X OEBA LS S, O
EODVTRIEZR S, X7 v b EIGEIHE S
%, (2) HOPA o fF HiF 1 GABA & 13 5%
oA, o4 ENE HOPA X0 GABA o fEH

TR # &

DECHHERT S E L L HOPA o SE 54
BB T L ERBEF 2 BT 570, fxnq
T+ VBRE T o RIGOEZ#KE L double su-
crose-gap method iz X » HOPA i1z t % =55
¥ X OB OB L & il st L7,

il &

FHEA GEEME 22 EmGoORtEERS) o—
Uik EE L, A SERMEN N v AT 2 —
P L CEIE 24T - 72, low Na (17 mM)
W% sucrose TR L, Ca free EGTA %t
1mM EGTA % hnx 7o, BB s X OPHEH D
Z8{bi double sucrose-gap method (Ander-
son, 1969) ZHWCTHIE L7, Z o0& X0fER
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MME AL E X 8 mm, EE 0.3 mm ¢ node
IEE# 0.3 mm TH - 7o,

& ES

HOPA oo—fgefER

K4, HOPA (0.1 nM-10 nM) 1%, 3
ERFRC e » b BIEOREE R 2 S0 g
(#9 1 min {7 < ) i\ T (89 1 min (7 T
BYEEL, Lal, =, ZOEKTIRBHEINE
L Disuni b i ESRNB B LI L b D
% EY o Bl SRR T 10 2RI BT 5 LB
BEAE 2N e b 5, HOPA o fE B 1k TTX,
atropine, diphenhydramine, metiamide, pro-
pranolol, phentramine g % 55 A &5 ) Ts
Mo,

HOPA & GABA MLt

GABA 3= = » MGEFEH T OHELE
WHERE T\ 5AP, GABAoer = » A
x4 % 21 HOPA &£ < B U T, g s
Tk BHETH B, GABA I X % G
TTX, picrotoxin, bicuculline T#4%3 % 23,
HOPA &2 & 5 RIS EREYR 5 1F o,
HOPA 12 GABA @ & 5 e i@ &R+ 5 = &
X > TRIBHEI®L DO TR, IHiIT
GABA o receptor LfEETHZ LIk - TIE
Ax DT DTN EDbhoTe,

HOPA (1.5x1078M)

““lumwvfyrw“”m

A

B HOPA (10-"M)
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Band4+ U RETICEIT2 HOPA ofEA

(1) #fErk o> K free (Na & B#D)
ik HOPA o g k% €1 4-aminopyr-
idine F© & R ICHAZILHEE L st
TEA 13 HOPA 1 X Bt kil 33, &L
AR BT,

(2) w2 oW T s HOPA @ X % I
1%, Cafree EGTA ¥ T, L <M Ehi(X
1). verapamil 3 HOPA iz J % I % #04I L
7z. low Na (17mM) ¥ <% HOPA 1z X 5x
ML TE T S e,

HOPA MEEM & L UBRIEIICRIZT YR

M2 TR&N5 X 51, HOPA (1 xM) 1345
WA MR O B R 2 A U S, oo
LEBIBEBMOBAND , BHEH A
LTWaZERRBRLTS, ok Z Ofiss
B D REE T, EERMOFEAICL D
B UDTIHEN L B b & & pisingle sucrose-
gap method THEFR SN T\ 5,

z =

(1) AEBRL e 2T iR & iy Ca*t
O & # % EHOPAK X 5 [Ca®t]; o
DB HE Ui & SRR ELER A & HE
H3E%, 2oz &t K free, TEA, 4-aminopyr-
idine T CHIKK L LTHEN R D = & & —FK

Ach (5x10-M)

(1075M)

Ca free EGTA Ringer

___Pg

1 min

Fig. 1. Effects of removal of external Ca ions on the contractile responses induced by HOPA in the

longitudinal muscles of the guinea-pig terminal ileum.

(A) and (B) were recorded from the

same preparation but in normal solution containing 2.5 mM CaCl, and 1.2 mM MgCl, (A),
60 min after exposure to a Ca-free, 1 mM EGTA and 3.7 mM MgCl, containing solution (B).

HOPA was added at the arrow.
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Fig. 2. Effects of HOPA (10-° M) on membrane potential, electrotonic potential and current-
voltage relation in the smooth muscle of guinea-pig taenia coli observed with a double
sucrose-gap method. A, a continuous tracing. The upper tracing shows current intensity
passed across the tissue, and the lower tracing shows the change in membrane potential.
The solution was changed to a solution containing HOPA at the arrow. Hyperpolarizing

current pulses (1.0 sec in duration) were applied every 10 sec.

electrotonic potentials.

B, superimposed tracings of

Panel a, before application of HOPA and panel b, 4 min after

exposure to HOPA. C, plots of the current-voltage relation obtained from B, but open

circles from a and closed circles from b.

45, Lt - HOPA iifan Ca2t ol
HAD L HH L, AN store ~d & b A
LR EETVWEIENEZLRS,

(2) MBI o \WT o BRI O X o3\ C
2B I OB FBERF L, RO BSIIZLH HHE
BKTELH, Ab, BMECET L OB S
B, 0L ZEEPLIHKT B DT gk DI
DIEL T2 EE 2D ENHED, gk DI
D XD SR L2 L OB BE I T
% & voltage-sensitive Ca channel 2305 %,
Ca o influx #i#4 ¢ # 2 b h 5, Cafree, ver-
apamil F© HOPA o %R 22 L < 14 X h
HT LWL, ZoEZHEZTEHETS, low Na (17
mM)#% © HOPA 0% R Mk+5 2 L1, &
EHHOAERXL TR ED bR TE 2 LT
Zna WRIZ X BN 2 b hic & 13E 2
<V T, K Naick 58580 75, [HEEAT
DI LE T, TR BAE St

HEEZLRD, Mg & IHEOB E M DT
BRI (Ca** ), DD gk DB & FFT
% (Northet al.,1983) & dE 2 bhsM, &
DERET, RATH S,

X [

Anderson, N.C. (1969). Voltage clamp studies on
uterine smooth muscle. J. Gen. Physiol. 54 :
145-165.

L, BAEZ, HAEE (1982), +~x-v
7 v (HOPA) o BE F@iccl+ 5%, H
AFE Rk 181 170-172,

Fukushi, Y. & Suzuki, T.S. (1983). Effects of
homopanthotenic acid on intestinal smooth
msucles.  Tohoku J. exp. Med. 140 : 45-51.

North, R.A. & Tokimasa, T. (1983).
of calcium-dependent potassium conductance

Depression

of guinea-pig myenteric neurons by musacar-

inic agonists. /. Physiol. 342 : 253-266.
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LT ARV A PRESNTF Y,
+ 7 A s v AKOIEHEH

HEEPFR IR TR AT

5’

iE L & I

Substance P (SP) (ZIHFLENM O FilFs L OF
FM MR R 12 F 1 B neurotransmitter F 72 (3
modulator ® O & D & \wwibh T A, KT
Nawa & (1983) 13 v ~ f-f7 4tk SP gibRik
DEBEXWR B L, ZTOHFIZSP & bic
kassinin (Kas) &L~ 7 5 N OHFEER
¥, Zhw substance K (SK) s&# L., *
T CH AL SK ALFHc s L, Bao s
NTFF &AM A HLB L 7SR, Lee
B (1982) KX - THRIBENTVWBSP L e~
£ — @ subtype (SP-P ¥ X Ot SP-Etype) Dff
xR TRHTHHERYE, SKASP-Ev 7
g —wstnd AR ligand TH B & B IR
weL7z(Nawa & 1984), ABFFE TR 7 » b Hiks
FoBIKBWC X 5 RHERISex 3 % SK &
noradrenaline (NA) DfEfk L 0% fuicki+
% NA-blocker »EE iz >\~ THaEH L 7,

noIE % Ok

i

EEME B LU FHE

SD%J v b OEEEXRHHE L, BHIORK
LAz lem #4) » i L, Krebs-bicar-
bonate ¥ (37°C) HicfitE AN IEEL 7o, W
BHLEBRY N L CESHE (field stimula-
tion: FS) (0.1 Hz, 1 msec, supramax. volt) %
Mz, FELCEDRZERMICEE L., HH
L7z 7 o ¥ (BEERERK 1L IRT) 210 M
R L, ERREKTHERL, Y
» 5 % prazosine HC1 (3 1073 M iz, yohim-
bine+HCI & guanethidine«1/2 sulfate % 102
M icZRREAKCE» L, ARAEKTHERL O
LI A Lic, O FiLERRL 10 5 &
L.

XBRBER

M1eRrT L5517 MK ED FSi1ick %
IWHER i SK s X 0" Kas i X b EEAEN
kX, FhFho ECs 132.8X107° M
BLOT5X10* M TH - 7o, SP IR IG &

1 min
SP Kassinin SK —
lg
|
\ 0.5
bt 4 4 } H t [ 4 4 [ t
1077 10°°¢ 107 10°% 1077 1076 107° 1078 107"M
SP Arg Pro Lys Pro Gln Gln Phe Phe Gly Leu Met-NH2
Kas: Asp Val Pro Lys Ser Asp Gln Phe Val Gly Leu Met-NH:
SK His Lys Thr Asp Ser Phe Val Gly Leu Met-NH:

M1, 7o MBS0 ESFIBIC L 5 RIS % substance P (SP), kassinin (Kas) ¥ X O sub-

stance K (SK) o#ifER & &~ 75 FofEEA.
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K2, 7v bEKEEOESH @ﬂuXﬁ(IX’/L\LXT R

substance K (SK) ¥t 0¥ noradrenaline
(NA) o ff I & = hic fiE+100° M
prazosin (A), 107°* M yohimbine (B) ¥ X
00107° M guanethidine (C)» g%, 1 13 SK
F 7k NA, | &Y @ H 2r3 CGE O
BIALEREI TR b 100 & L), AD T
B AR D B i st R IE 2 28 &t

1.0g

Ol -

BARSRID, ZOfERIEGE <, ECs, (198X
10°M tKas i1z 1/130 ThH -7, i o
D FS x4 5 &k 3x 107" M tetrodotoxin
TEELITME LT,

O X WCHEE O FS i X 3 Sk % SK
ENADERZEE L (K2), SKizk by
MRS L3 A Y resting tone (b3 v
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A3 BDORTH Tz, 5 NA GTURES A
RN IS, tone % F 5 X7z, SRy

a,-blocker T % % prazosin 107 M o §ij 4L &
WX b FSIMERIGTIE & A EBLET, Th
2R3 % SK o BERIFHII T L AT KL
7. —F NAIZX A tone ®» FRII5ERICHE K
Liens, FS G325 NA oIEfE Mg
#X e d - 1o, a,-blocker T #% % yohimbine
10 M o 4LE Iz X - ¢, SK o FS I #5s1E
AL & DIk Lic s, tone 13BN s -
7o, NA 1 X % tone ® F &7 1% yohimbine 1= X
DEEI N s, FSc X 5 IR G
x4 NA OIFIFER RS S, BIGee
AU, fREERL DO NA Wi~ EET 5
L~ b guanethidine 1075 M 2 4LE L7 &
&, FS o X 2 WHERS R 0Tk Lic, &
D& & SK b 2 THUHMERINEE - 7o <R
bhferotc, NA &5 2% L tone » EHITFE
Hhi, WERTL DL AL T,

{

% =

RS O FSI2 X 2 0, AR D
LI N NA D a-Lv v 7 2 — L ORESIC
Lo THRBINARIETH D LXLBMTH
5, KEBOFERYL D, SK 12 FS-NA R
U TREFICER L TW A 2 E2VREE R
5. ¥ 7% o {F B » prazosin, yohimbine 1=
ot R et Es, SKicxi+
Hr7 2 —lla-Flclda-vie7r 2 —LIL
RiebbDTHDHEE 2 BN A, Yohimbine i
Lo CSK DfFABERIh 203, #HIh
7o NAD ap-v & 7 2 =% /- LT NA o B
PIHITAERETEIE LcHERTHA 5. SK
WX > TCtone d LEATAEELH 7Ty, oL
% tone © _FHITBAZE TR WA D ST NEH -
7eD T, SK oMl 3 2 E 8 E R
HEOVEERLOTRRNEEZLRS,

HRMED NA X v, FSiz X 2 IHERIGH
WAL Z EN, a-ve7 2 —%NLIRE
ThHT L, yohlmbme DIERL B HHEE
n5h, NAIZ X % tone » 77, prazosin iz X
DRHIE S ez &, Thda-v € 7% =1
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I ARIGTHAZEHRLT D, L Lieh
> FS iz X A INHE G0 pazosin 12 X b #2288 L
niehoteZ Enb, AR NA &R H
bt shic NARLTLIHBEBO LV &7
& — LIS LT e ATREME (Hirst and Neild,
1980) #REEd 5.

X 3

HA ARG 20(4) 1984
Nature 283 . 767-768.
Lee, CM. el al. (1982).
multiple receptors for substance P. Naunyn-
Schmiedberg’s Arch. Pharmacol. 318 : 281-287.
Nawa, H. ef al. (1983).
cloned cDNAs for two types of bovine brain
Nature 306 : 32-36.
Substance K: A novel

The possible existence of

Nucleotide sequences of

substance P precursor.
Nawa, H. et al. (1984).
mammalian tachykinin that differs from sub-

Hirst. G.D.S. & Neild, T.O. (1980). Evidence for stance P in its pharmacological profile. Life
two populations of excitatory receptors for Sci. 34 1153-1160.
noradrenaline on an arteriolar smooth muscle.
RIAFLIR o B+ iR EENC ] 35
P HE R E Bk D # R
BER KRR PREREHE
K B ml, B o# K
FBAT BEREHEMEINAEE
7B i
FEEEANNREFR v 2 —
NoR R &
& E sl &
WA NE D N By & R R A B R FL s (1) Arndorfer & system & o f#,  Jf B

T 5 R I R TV, ZOBEBO—D
BPERBATHWOR TV ANEREE TR
catheter DW=/ NRICE - THET E S 1
BHEEbIA, o TH 41t Arndorfer 512 X
% low-compliance pneumohydrauric pump
D—i% syringe RO FEFEEA K v S ICE X #
2B VTS TLEOERE TR
RoB+sGEF oSy AT & (KK
5, 1984), SIENE - ORIEHEE OH A% it
ThHID, ZHICL > THELhAREXTERA
Wb T u A Arndorfer o system o 4 o &
L, FlZo®EBICL > TSR
OB+ BB EBHOBHIc OV TG L
7z,

¥ open-tip infused catheter Bz ¢# %, cath-
eter AR 1Imm D 7 5 25 o 7 i tube % 2
AEAEL, FhZhiuc side hole 234117,
2 oo side hole L OFE#E 1mm TH 5,
— 5 @ tube % transducer % 4 L T syringe %!
DEFFEAR Y 7 (7 + 28RV 7 201) 108
el 0-2dmi/h o ZEE CEF L 72, trans-
ducer (P23ID, Statham Instruments, USA) &
HAA v 7 ORI stainless steel Bl o F{14%
(N 0.2mm, £ X 610mm) P & L CH
ft L 7o, fih 75 @ tube (¥ Arndorfer o pump
(Arndorfer Medical Specialities Inc.) # s
T 24ml/h OFEE CER LI,

=7 VKR Stef 5 (1974) D FHBFCETFD
BEEMZ TR -7, Tihb b LB
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72 (/) 20 cm) DR A 7 5 A g L, 1
o chamber NIz U, BEAREN 7 5 24
%3 U C chamber o 4} & 5258+ % X 5w [l
Lic, ZOBEABEC—TOHN I AEEBLT
catheter Z##f A L T chamber o HFE (JE4 1o
E o TSN 2T 2 WM, &BET 10
B> LR R, 2200 EEBTELND
peak amplitude # [Lis L7,

A TORE: 5 B OMERE RO+ 45
WA catheter A L, KEEHEICD X 100
B O RFERICONT2o0DEBETHSLD
peak amplitude % Ho#s U 7=,

2 RFHFARLOBE KB ES. 340
tube % side hole 28 5cm BIfR & 72 % X 5 1o
# L 7 catheter % stainless steel % %@ L 3
DOEAR YV FIEER L 1.5ml/h CREFE L i,
Z @ catheter # R AHICHHA L T, 18 %D
FRFLE (HES 0-60) O F ¥ X O+ 38O HE
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DAL K BEFLE 3 BERIC e » Tatst L7,

& R

(1) =FAEREBETH0-24mi/h o & BEH =
1ZHsu T 10-100 mmHg o FE 24k, % Arndorfer
O system & IRIEFERICEEE L 2 7o, AR D
RECTHEREYHAL IS LRGSR B
peak amplitude 3{& F L7, 15mi{/hLl
(310% AT O TFTH -7y, 1.0ml/hTix
21%,0.5ml/h Tix 49% (K F L7 (¥ 1A, B),

2) AR Tl A k13 % phase 111
activity & [Ffk7e 3-5 |/4 (B) %7203 11-13
Bl/9 (=388 DV X 3 H A K lUHE R A P
LD bhic, T0 5 bo—EFITILFIl~DIE
BRSO, EAED HEE O (mean+
SD=129.1+134 5) & s\ CHIE L, Bkt
(H 3512094, +36: 42+1.64) i
Ao phase III activity & i3IgEETH b,

| WWMMMMUMM

T

I 20 mmHg

® 1. Arndorfer o system & o Fris,

p————— 2min

A =% %o system % 1.5 ml/h CEEW L CE b hicitéE. T =Arndorfer o system % 24 m//h

TP L TI§ b e i i,

B: =% %o system % 0 m//h c{#i. T =Arndorfer o system % 24 m//h .
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DU el b

120 mmHg
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*

VORI O Ot W 711 Y T YT VTP 1/ I
D1 “ | ﬁ “ ] 20 mmHg

D2 | ' h “ i

*e * * *n

2. Bis5 OFERDF T ED.

R= A 2 RIS, IMC RRD IUREE R 58

*

5 min

b hhb (B, T=#A%s HoLE. GA=

gastric antrum, D,D,=duodenum. 4&ENIEENCLE 5 AL THALE EE TRz,

interdigestive migrating complex (IMC) ¢ »
B EEz bR, MOILFII~EE L k- e
HOUx, FIKAIHIZ (8.5113.6 ) 7LD
b, FEmREf (B :5.317.5 %, TEH:
1.711.3 %) b £ - Tk by, BFEHEER£A<
U TEd B, IMC LFIEICHFET S0
Ez bhic, ZOkFERRESHEECED b
B ENFAEROE T ER OR B L A
it (K2).

% =

Ji4E Arndorfer & (1977) 1%, EED # A K
vREMEDO AT v v AR A L/ infusion
system % L, HLEOHNHERMECKIT 5 %
DEREREE L, = o system Tl HEH
D& DR K DR (0.4-0.6 m//min) T Rif 75
RENEONBELRERIR TS, Ll
FLIBER A R R BRI B 7o D I S I
WENVETHALEND HH, O system
TRECERELHT 5 & ZAETMOHEL
Dl hELD>WTLE S, £Z THAIL Arn-
dorfer & {#F L -2 D stainless steel & %
£ & 37 U te syringe Bl oo £ v 7 i Bt LR

THEBOERETHAE O ERH 2 ML 5
HIvE D pEiEE Uic, ZOfER Loml/h B
DHET, IO H ESLIFE >\ T Arn-
dorfer o system & ZITFBEDLEFELXES Z &
NT T,

BAE, NRIBWTH WL OnDEBIZE W
THEDOEBRENRE L bR T3, s
Bl O #EECH 4 TR IR O WA EB) 0 TR
FICHRA & B B AREM A IR Le, Lichio T
INROEACEEE) & A 3 A DT SRR R
HNENAUNERDDEEZLND,

X 73

Arndorfer, R.C. et al. (1977).
system for

Improved infusion
intraluminal esophageal
manometvy. Gastroenterology 73 : 23-27.
Stef, J.J. et al. (1974).

manometry : an analysis of variables affecting

Intraluminal esophageal

recording fidelity of peristaltic pressures.
Gastroenterology 67 : 221-30.

K RIS (1984), HHERERC X 2 RHIFLEDO B
+oEBEBHORLE EF 0 HP K130
269-270,



HOACPATRE 20(4) 1984

295

FLWENEYR Sy v 7 5 20 X 5 BEso Bz

G B A
& B OF N m % B
e, FOR M —

B oF —

T L ®» (Z

FIRFPE ALK G (SPV) %045 5t B Bkl
(D EDWCHFT B v — a2 BER S
DDENIFERDOLCFITH 5,

T kOB ETE (ABL, 1977)
LSBOEIRORES X TRL, E¥ELC
NOMEE & OB iR x e Lz o
5, BRDDHAEBl0THET S,

NE & Hk

STRUXIEE 1 50 4, SPV 8 4, 4380 12 4l &
L.

TEGER S Q982 DWMED = & <, ¥ Tc-
DTPA 2R A L 7cRBY B2 B L -85, T5RAAE
T, BRI S v F L —va vy vk B
Blic, 790 vEBBHELEEDA A —o%

B AR R

TS &S Mo 3 » AT B OMEE & L, &
BA.OsIE o R o fmat #fiE % & < 100% & L,
BRI & OB BEFTHUE o percent activity
PR AR & LT

7% &

EHEEHREHS Lt dhig ko, K1
wLUie, Fl— BT EL O R LR Ui, #)
KB EE L&, LB T3 FHIEH 30 oo
A DKE <, T OB & e % il
BTH o7,

FAEE L2, TS ST EHNE RS-
DI DFENR T, T D% 30 7% TIA AKX <
Teotcth, BELis iR TH - 7z,

THEFE, Fig, BEEREEHIHEESRE O
YT, ToEELBKE LRy, T
BECEHABE OB OB A E L, Foik

bli, Behdsr IRELE, BSIOWR B8 Lisliich -1k
otk H L TE g #® % H
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& o A
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10 20 30 4omin 0 20 30 domin 10 20 30 min i
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0 1INt . . 9% intensity
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M
i
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K1, EFEOBMHIBEL i GFRALD

PEHERD <2 — VR E R L ICRESENTETH - 7o, BRERBRT, §4ho mgdst
BUBRAGTE S 2> & WD SBIRA L 7o, MY PREE o BRI IR B8 5 5 \ XN — D R A i X,

g e — 27 2 LR T B - T,
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SPV iifT F v — o & it i, BEPTREE T O FoiReR B AR U 1o,
S ENC K FIBLN 2 A T RS R A BEE AR Z B EE 2 Dk,
SENCHAP K v — O R A, REMEMITRR 2R LS, RHAESEHE R
B7gvas, MEPTIRES L B AT LICRIED LiX S < Fifit L e,
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BEAL, -2 2R LEVIRTH - k.
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25, KEFTRERE SN e — 2 i L, LiE
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EHBOBELEOBHED <2 -3, B
B LW IRE AR 2 — v THD EE 2
bhte, ZLTIEHEOBHBBORE L LT
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force transducer ##%E L Ciddt L1, T, 22
JEES O E IO L <A R L LT EES
e Eo L, DV ty b 2H/15min
% motility index & LT B EE DB %

fTofe, 2 ) VFBMMHREORIMILA v a )
B
401
— 30} _I__‘“
£
E —
w
“
< 20}
’E * Kk
2 !
g ’ .
= Jate o
insulin
0.5u/kg
control
n=7)
0 S S

60 90 120 min

Avea ) VBT AME A ) AEEFRIGE X OV EE (L KL 3 % d-chlor-

pheniramine maleate (d-CPM) #it o 8548,

Conscious dog.

A fisp A b ) AEERRIGCKT 5 d-CPM #i o #E,
B: B EBEE Ik % d-CPM $ik o f/%,

*op<0.05 **; p<0.01 ***; p<0.001
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VEE (V¥Fa2TF—A v ayy, 05u/kgfk
BH) Lot MbhrA YL, £ v ay
VAT 3 X OVER 10 £ 5 912 cephalic
vein 2 HLEIM L, FoIMiEic>nT5 244 A
T e AETRIE L, EBUE T T AR,
MH R T 1fT - 72,

ER#&ER

(1) Avea) vEEC L 32 v B
REORNIBIC X T, My 2 b Y v (H EFKIE
(K 1A, BRER &, 2hEFTLT, BE

801 ‘
’ iiiiiiiiiiiiiiiii [
I
I
|
|
l
60 F 33.5%
|
I
|
" 1
= | || A v
: ’
%}
=
. 40 -
2
3
E
20
0 .
control after after
(n=7) d-CPM atropine
(n=6) (n=13)

M2, 4v>a) vEEc ks HE8EERGT
st 3 5 d-CPM ¥ X 0 atropine & 1 0 #
#  Conscious dog.
control : 4 v a U vEEREIC L B NIG
after d-CPM ; d-CPM #7E 30 o 1c k1
HA Ve a ) vHIEGC X ARG
after atropine ; d-CPM s X O atropine &
E30HHICETAL vy a2 ) VEBICL B

**:p<0.01 ***: p<0.001

HASERRE 20(4) 1984

18.3+3.4 min (n=15) v, 1.8+0.5h (n=5) &
K9 % B EBEASIGE A Ui,

(2) v =x 4% 3 v H,-receptor antagonist ¢
# % d-chlorpheniramine maleate (d-CPM, 2
mg/kg (FE, vk, 1 v a ) VHBICX -
CAEUkmbr A v ) AEEREE (K 1A, B
AFBOICH LTI B LIFES b - (K
1A, BHEF. L, 41 vy =) VB X
5 BEBIEERN (K 1B, F) et cirz
haeREICIH L -(K 1B, &), BEdoe
AR VWM LD e 2 2 3 v EERER
T& % cepharanthine (2 mg/kg {k&, iv.) 3,
Avya ) VEIBIC X Bifirh A 2 v ) VEER
ISt L, d-CPM L RBEDIER%Z R LT,

(3) 2024 =) vEEEk 2 MR E
gha 1 BFE24 7 » © motility index ©/RL, =
k4% d-CPM o2 E % B Lic b
DTHB, Tibb, 1vya) VvElBIZL S
B 3E B8 £ i 12 d-CPM iz X - T #9 33.5%
Wl & htc, —7, &-CPM iz X » T4 & hte
WG (59 66.5%) 137 b e v (0.05 mg/kg
IKEE, 1v.) KX - THEEL.

z =
BECEEDLR, BEFO A2 v U

fanboexz s viEHHER ©H 5 CR
(Fujii et al., 1981), v = % 3 v H,-receptor
antagonist T % % d-CPM 23 = V) v {E Bl 4 fl
BORBIC Y s THEUIMPF A Y V(ELER
OG5 E % % 11T & 7o\ 2%, denervated
pouch EE)DRERIEHHRA IS Z L &FBD
(Fujii et al., 1981), Zo =y v {EEIM: M
X % denervated pouch OEE)TTA L, =V v
EEIMEMBICI-THRHEhEH A2+ ) v
(Grossman, 1967 ; Uvnds-Wallensten, 1976)
DR CHEHE L e 22 3 v (Code, 1965;
Fujii et al., 1981) % final chemomediator &
THME—REEREC L > TECRRIETH
HTEEHLMT LI, AERICEWTHd-
CPM iz, 1 v>a) vRlIBUC X BiMidh s A b
Vv EARIGK B EE YR XIEST (M1A),
W T e ¥ 53 B D (i SIS 0D e 5 T I L
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7o (K 1B, ®2), Lid-<T, o d-CPM i
X oo THIH & IcBOGE, = ) VB EERRIC
ToTHBENREF ALY VE2NL, BRA S
v % final chemomediator & 3% figE— AW vE
BRI EELZDNS, —F, d-CPM i
Lo TlHl S hieWEEESREERIGET b ey
VIZX o THEHAL (K2), ToRIGE, =29 v
TEENME M EEE FREBZRIM T2 2 L
LoThALIERIGEEZDNS, ZhbDfER
nh, A vy a ) VEIBIC X AR E EEN T
PRSIV, BRI T A 1 B 1 R (R 1
B2wxL, MRE—REERERE 1 oZIET
B ST 5T Db T,

& B

Conscious dog o & EE) o fifE L ALz o\ T
BRL, 1vra ) VEEICL > TETHEE
BEAESILY, BFEHCtT 5 2 ) vIEEH
FREDE BRI X B MR L, » 2 b
) v A AL, & A& 3 v %final chemo-
mediator & 3 % & —(RIR VR RS & D 1
RIC X > THEFS S &, 5L CEERHRER

307

HERERE & R — R L 2 1Bl T
MoHe B EE R 5 LB 2 ERIRL
7z,

X 273

Code, C.F. (1965). Histamine and gastric secre-
tion: A later look, 1955-1965. Fed. Proc. 24 -
1311-1321.

Fujii, K., Takasugi, S. and Toki, N. (1981). Effect
of cepharanthine on neuro-humoral excitatory
response of gastric movement in dog. Jpn. J.
Physiol. 31: 613-623.

BEI—T0, LB, SRk, MR (1983), B
BRE O TR — A VR PERETRERE. B AR AL 19:
153-158,

Grossman, M.I. (1967). Neural and humoral stim-
ulation of gastric secretion of acid. In:
Handbook of Physiology, Vol.Il, Secretion, ed.
by Code, C.F. and Heidel, W., Am. Physiol.
Soc., Washington, D.C., pp. 835-863.

Uvnids-Wallensten, K. (1976). Gastrin release and
HCI secretion induced by electrical vagal stim-
ulation in the cat. Acta Physiol. Scand.

(Suppl.) 438 : 1-39.

ATAL B YIRRIC 3 10 % 5% 1 M PR BE T 0 SE Bh B RE

R R

BRI HE BLO "EAMERE

R B, WO RO, KK &
AR OB A A ® ) R & E

Rk Y) 5 AT AL B YRR IR N D BEH
EEY ST EBERINRTWED, 20K
DFEE AT O EEEAE I O\ TR 7RI
DY e e, F ST, bbb IR
FEE O ABNCHE 5 B & IUHEOBAEIC DT
FERHIRE & I 2 e,

EEBF K

MERERCA 3THAE A, BURREY T 2 BiE,
FEOJTHE (FRE, 1976) WHE U CEBL L 7Bl /K
M strain gauge 2 {2 M4 945 o 3cm & 6 cm
PRl ORTESTRIEE RS, Fho, ZAuckhnd

BREM & BFIERIT A 3cm o+ 5 BEED 3
DT IR AR G RERE 2 mm) %75, &%
T A JEEE R ol L CEREic s S L, SEERO
Vo MICEEREL o, BRBREAAR L D 28k
Pk, MREE, EPETICEUBRINCRTS
WERENMEEY AV 77 7 CHELEL
fo. DWT, HEIC L b mARRK Yo
LB IR (2/3) & HafT, BWEZ &0 TRAEIR
TMIFIIE S (BTESD) 2o interposi-
tion¥k (WE S, 197D WL hHRELC, 7ok
1 SIS BRI RE 2 (2 3 B 09 CHAPTIZ R & 44
mlte, BEBRE SHELUEEBLIEDL, Y
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R & FRE, MERREE, MR T RE SRR T iR
DR LT, MR —ERZE L, 24 Rl R
DZERERE 60 2 (RED A T®R200g (H
Ky b 7= N 5 X 5 EEY 120 R
wEoER L7,

& ES

1. %%

WA B Y B A4 k8 1 5 basic  electric
rhythm (BER) &jigic >\ T, AERRE 5
60 4> BER RERE & et L7z, B YIERED, AUl
W ¥ % 38E o F ¥ BER [ FR 13 12.7+0.7
B, BHOFNE12.810.7 T, REHETE
EAETALR I 5 1o, — T, BUBREIE, &
o 35O F# BER BRI 21.4+4.3 %, &
BOFNIT16.3:3.0WTHH, BAELLE
PN tHFERE (P<0.001) i BER ot

sec
30

HAEEEE 2004) 1984

&, T7bb, BEREEORE LA LRI, &
72, BER @V X 413 8 )% dysrhythmia 23
HIRL, BfEEE o, BUKRBEOARRIKT
Vs HoERLLN, EHO BER HE T AH]
W EEA TR N U 7z,

DWW, B BER eI oW, 15 452 &
o BER R0 FfEx Kb, HB LT LT
(KD, BUBRET T 3HEEDRFED 2 —v
THR L, RE® 15 5 C—@Mc BER Eigo
EENL LRI, T oRcoE0F
BUEME YRR T AR EE L bR, UL,
BUBBICIRERD D X 57 BER gD
R LT <, WICEMER AR S, 3HEF 2
STk BER B[R 120 70 & CTRIBED & — v
THER Licos, WP Z Iz 72 18T, 60
SURECcERio BER MfgicE L, BFIE R
L5 BB ORENREY RET TR &

B B
251
-
<
=
m 201
=
Z
Dog No.
a4 -
@ 15 2
= z W1
3
10f
( 4
'{ 1 i 1 1 ! 1 Il | |
—15 ﬁ{ 15 30 45 60 75 90 105 120 min
i
sec
30+ )
B Yk %
= L, WP Z R
= £ %
zx
€3]
24 R § -
m o OO
jas]
L |
105 120 min

B 1. 6B WRAET#% o BES o BER o#B——105 4 = & o BER KifE
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a. Wi /150 g Lh oo il BLsIY

Cle O U

ok ()

~15 ~30 ~45 ~60
a" % min.

b. 4 P2 B N K o> BT ERUL AR & 35 7 T b

309

%
IOOF

50 F

~15 .~30 ~45 ~60
otk min.

& 1% 30 o fr #% 60 4
100 g 100 g
" Wml WAM/L/L/\I
,a] SG2 - 0
sens. 50

9 |
s E ' ! t ‘ ' t ' t_ I T
e T T T

_ —_—

1 % 1 4

=] 100g
" SGZMWM]O /\_/\M_Md 100g
Yl sens. 100 0
fix
R e e L e e

2. S PIBRETE O A EEE AR RE

a: HYUBRME 50 g DL E oSS o tHBUEE 2 UIBRET L v 8L <%, BIFTIRCA bk
(No.3) Tz ofHfA2E LA, 609 TREVRITOEECEL TV,

b BEFSIEEA IR (No. 3) ORTEES Y & BER FT R, § WA &% 60 4 IR
LETLTVSA, 50 g Ll EDIfEs I T (B, BYIREBIC LA 60 208 oI fE
330 pREL 08570 50g LITFTh B CFED.

z b,

2. I

ATEESS 2 2FT O UAEDE A X % & BEP T8t
WHT L D ECIESN A DR, REOE A
PR BER BRI L CHBLL, o
FE 12 barium meal Iz X 5 X# TV T oo #z
RHZ 2 b e 8 A B D SR & & o0 Tl
LTW5bZ EDMERI NI,

MAF 9881 T\~ strain gauge 12 X 5 [NEERE T,

50 g DL E o i o H B % &% 60 4% T 15
o kR Lie (K 2), BIFIR % bz Te s
2T, BYBREICEXTEURBIIT LD
SEGCIEO HBEE S L, RERIIcE v
BETH -1, BFTZRAT IR T 2 DA X
DBRE TH - 7ehd, 60 5 TLx B YIERET & RBED
IfFEIREICIE L, C X 5z, Jfr B VIR
DREHEDFIREL IR LB UIRAT L v s L A1
KT5HZERE NI, Fihe, WP A2
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oA, 60 0 TRARIMEE T AR bz
s, TP RIS X A BN A BRI E R R
L AR LEZ DRI,

EE BLU S

kYA pE S, & 7o, pace-maker M EFET B
bt s Bk, MR S B TR B B
RWLTEE, EERIERO BER Bk x <
ZLL, WEBROERLILE, Tibb, K
BHEOWMA NED ST, LL, HETD
& A BHEIHE R L L AR T 5 & L AVR S
nie.

e, AL B VIR, BIEES © atony

HASFIRMEE  20(4) 1984

position EEEIC K T, MWFITR OB & T
MR OBEHEEICI B i 2 D I\ BE
LH O (FERD, 1984), ZOEIGA&DTAF
MRS OEBIHEAEICEI L Tl X S 37k
APRBETH B,

X [

g # (1976), Extraluminal strain gage force
transducer O FHEL L BHERGA, B AFRAE 13:
33-43,

HHEES (197D, TEPME DI ; BRI A v L
TRCZERGRAC LB, F07 31 1339-1349,

VERTEUEE & (1984),  MEPIRIE VI s 1) % MAFI TR

DR EEE OBEFEE. B2k 85 R T
(Tanner, 1951) & %\ i3 spasmus (Nissen, 217,

1952) 2MEL, BABOER, EHICAEN
Wikl EOPEHEEY Xl LR ENT
W5, DT, AFM TP O A o

Nissen R. (1952).
Storungen nach gastro-osophagealen Anas-
tomosen. Helv. Chir. Acta 19: 314-323.

Tanner N.C. (1951).

Funktionelle und organische

Neue Problem der Magen-

WEL Xh, SEIOKRETH ZoBEHEER chirurgie. Langenbecks Arch. Klin. Chir. 267 :
PRB Ehic, Lo L, ZBEE A X % inter- 369-373.

HEBERERRY HAREEE
HOR FECH E B K F ORK R Y
W & E & E B B XK

i C & IC

MAFTPeZe & (e - 7o T 4RI ES O B BE
HAE R L OV EB) < x — v BT 5700, K
Pl oo EEE N 2 R Lico b, WPk
HEREERLT, APV YF—2 b7 VR
Fa—H— (LLFST) X AE % — v
et L7z, Fhov A+ o v ERRIETE
Bl OWTHERD MR B o THET S,

KB HE

MEMERCR O B RIS, MAFTER, R
ST 25 L, BET R % B IUEEE 2
B L, S DI BHERTERIC BB
=a—UREEEL, EAESL DS cFEL

THE % 10 75k CEER L 7.

FlEfEE, BATTIRBRE AL T 58
BV EE U lP e R AR L, ST. % #iigE
i, BRI O SR AR S A L, %
FeBUPIRAE RN ) » A 400 g 5 L=
b, BV v N VEBIZCIER AL e Y
HE L7z, &bty 292 v 200 mg % BP9 5k
ZER, IEWRICHEL U E s i RE
WK LT,

& R

IEHE AR OMPE 0EB)E, digestive pattern
(LR D.P.) & interdigestive pattern (LLF L
P) 3@ b h, DP kT E Do ipayr
TR IHEE SR LS BEOER
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B2 — v RRL, RRICEENCHBLT 508
[mE L b v ERED bR, TPk
U, BATEERS, T+ 38 BERE i sRIHE I
THEBOKRIEEINCIEE 5 7 IS R B A7
DXL, HAFTEN L NIHES 330D B 7,
AIEERS, WAFTE, +—48BEkE o D.P. &\
W CRLg L TAh b &, BIEMOIMGEICS | X4
EHWAFTEREINAE T 5 2%, ERLT L —%Ke
T, O DHE L IERENC T I BRI
bR & BT, Eie LPc ki A 1RO
SEUIKELE (%, BRI D EW 7r 3~4 OUUFERE A 1 >
DIV —FER{EDLOIT L, B4 O SRINEDE
i, U ABREND T < BTEER O RN O
R —# L T, T 48BEENIRIE 3% = &2t
b BT,

BHMCBALLER Y =2 -1 X ) 10 4
FRCTHEREXHIL TR S L, BHWEIIIRIY
fERC @ EA R L, SRR TERICED L
7.

ZZTK1DZ &<, meat meal 400 g %4
FIBRZAE RICHY 5 U CRIEESS, + BBkl o sE
v oL, EHARLAEDP. L LP. 2

antrum

ot sttt NI N o oot AN
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B b D.PATERICIEE LT,

AV ARA0g B 5 LCEY Y by VE
B EFHREENTHRDL EERLE OWEY R
L, 8% 7 RERICURER B 2 7e B NS IERE, BEH
HEIE A DT,

DP.#EHERELENTLEE, 1D L
KPR AE C I BE IR oD BA T i U B A R RE R 12
2 h T TIEBERSIC ES S hik, LP.
IR\ TUE, AR 7oz fEEASRINAE 2, R AR
IRE—ERRTHE L ER R LT,
FIBRZE U, SRIARRT O B 7o I MR E) T+ 7o b
® phase II activity 23R RFRI#gE X, Z2fE 4 4
EL T, SRINHEH BB o0 B feii ) & 5
7.

Bl2oZ &<, WPRER, EERcs 2+
2v200mg % LP. ofRkIE ey 542 &, K4
PPz 1L phase II activity 2\ 2B 4G4 L,
phase III activity 232 i BB L= dicxf L,
EFERTRIRAE 2 — 2] B L RS bR
Tehs o7z,

. .

X L
-
Duodenum 1 i ' " 2,000 1
[

meat meal 400 g

ORI | SRRV TR NPT |

1hr

-
4,000 1

7 VTR WP O VU ST W I

-~
il " “| o " ‘ 2,000 1

L s L AJAIMM_L.L sdid]

[E—
1hr

5 M

K 1. BEFIRAEROF R 2 — v,

WEome, BEOEV I 2 — v HVE 4 Lt < digestive pattern & phase II activity »#E £

L 7z interdigestive pattern 73iEs Hiv 5.
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-

il | 4000 x
| il 1

-
2000 12

Cimetidine 200 mg

i i il il
antrum MM@AMMM»\AM*W N‘ &; 2000 4.
" ﬂ‘ - e ————

[
Cimetidine 200 mg Thr

X 2. interdigestive pattern {3\ HMFIRZER L TEH R & DB I X O 2 52 v D,
BEFISRZE RIC > » 2 v #4545 L phase 1T activity 12 ZBBICEfFET 5.
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N TIRLICERN
antrum |
L cdial] e il
ONRSIIIPN
¥ ¥

BaPER D D.P e ks T A E OB VEREDE
BI7c BB 4 — v, BASBH A HEIL T
WhH LD EHEZL S i,

KAP R 7Ry > D.P. 1 31 % I HE U & o> B4 n,
ULHESE DI 70 B R S B AP & B e B
ESOLDEE 2 bh, LP.iwkiF 5 phase 11
activity ORI, BIEIC X 5 B O B HNEHR,
PEHBIE ISR ELY ST TV B b D EHER X
nitz,

CAFOVITIEFRE ONHME S & — I E
wh 2 F, BEPIRZAE T & OIRITIREED EE T B
Freo & 0 BEBICZ bR RIT LICh, Zhix
vAFYVAROFEBER LSO TER

<, BBOWHHHREZNTEEDOLELLN

7.

X 73

Carlson, H.C. et al. (1966). Motor action of the
canine gastroduodenal junction, a cinegraphic,
pressure and electric study, Am. J. Dig. Dis.
11: 155-172.

)1 575 (1983), phototransducer Taok L 7o 4
EooEE), HARFEEE 191 237-239.

Bk 5 (1979), AR BRI &+ M
pH kX o= 5 ) vigEOE(L, HLEFRL
YOS, £F ) VEIOMOSTFF, HL
oL E VTSR, 110-120,

BE—7(1973). B &+ f8EEBOREICOVTO
R AHgE, HAEEGE 9 123-136.
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B2 R TIFEA PR IBR I I ds 1 5 4 B Rk D ENC DO T

PIR PN/ G S Y D K

#H OH OE BA &
D T

T C & IZ

+ R BB BT A BN B 2k A R TR
MR PR TR 1, TR, ®REE RS0
AT, FnemR s s R 1963, KES
1974), Mk FE Mo BABREHEIEETH Y, F
# 5 1% 61.4% (F 5 1966), Jordan i3 54.6%
(Jordan 1979) 1z, ffiE D ENEIFHE 2R
LRl EHE LTV AD, COIDHETIEIEH
56 4 X b, SEINAYE A 7E I BEMT SR KA IR 5]
Bl A BT AR, A B AKHEERIR S Z e
BOMEREERET AWM EAT L L
X - T, itk ORI < BARER
AR (BUEE, 1982) LTwb, 4EA 2% H
WTEBR L, BRI E K E R DD HE A TR
YIBsfic s %, HE KR OEENC DT
HLIDTHET S,

S VI

MR A I0EEFH L, 73, 9XToA
2 (A4 2FF1~10) LM FICBEL, RETW
CORTEMm L B 2 @, =ik, Zhc 3@
ReEL, ME2HEML s T b, BT
RN A EHGEE L, B E L, RWT, 1
R 1~4 Tk LTk, B Kl A RE L CGES
KL FEAPTRIBR M & HafT U, IR & Lic, A
2 5~8 okt LTk, A KA UE L CHE
KUY 2 T LODBERE & L7, &6
1A %9, 10wt LTk, MPTRTIBRT O 20
TLC, MEIBEE L, BEW, 3L D Bil
Iroth I B TfT78 - 7o, itk 2 B B T
b, MNBRF LR, BERTCHERZEHT
BL7, siBofM, (1) 24 KRR, (2)
EEER 200 g B, 3) 1 v 2 U v 0.3 u/kg
e ss (MBS ERED & L, MatdReso K

S
{

E n B
= R B O

Z

Ve

/N

EWOEE T lmm/F & L BEIE 2o S KO
0.3FaHH 7,

& R

(1) 24 KefEfe s, &fF e b, HEXE 9
5 ~120 4 f8] fg =, migrating myo-electric
complex (MMOC) 238152 S iz, SfERE, H)
BT, ToXKMoyNrEXOREL, THEE
~NMEHET B0, RSB T, KES A
TEBUTICRAEL, Bz s AL MMC
MERD B NI h 5 T,

+3EBIc s As MMC1 BAischic, B
T spike potentials (SP) »&ER T %, basic
electric rythm (BER) o #HE, 4 7/bbH, SP

wof 88 (HRF5E #00. 3FY)

R 200 g £5:4 30 5o B BB
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i (1554 350 3F5)
| |
i
:
1mV
3050

SR ) M P B B (A7 AR LT )

e

R e R B (47 BRI D))

b M A

i oIER

2. AvA) 5% 30508 HER

% & %705 BER $+4 BER # (%) 1, X
BE11.7+2.9% IR B 11.7+3.0% b g 2 7.8+
2.9% WAEIHE 12.5+3.4% T, YIEERFI3Mh o 3B
gm«,ﬁﬁ<?<om>uﬁ&bfut.

(2) FfHE 5%, &5 A 200 g & 54 30 &
DB BT Ra 5 &, SRR & EE
T Al L D FRAE LA SP & & % 7 5 BER
RABNTIT P ANMEIE T 5 25, {RAFHRF & UIRERT
TUIREFTEEE AR TS (KD,

AR 5% o RPTHE R R AL, [RART
26.4+22.5%, GIHERE 46.4+14.8% T, GIBEREC
HHP<0.05) IR LT\ 72, ¥, BER®
EEEE L, SREEA 100% & LT, 3BTl
w5 b, AR 110.8+9.19, YRt 125.0+
6.8%, M4L)EE 108.0+11.6% ©, YR D BER
EHREEE, 5 (P<0.05) 18I L Tk,

B A4 vA YV vELEE, 12 ) v 03u/
kg BHEH 30 - Cix, IMBEIXFIEF 86 mg/1]

FASEEREE 20(4) 1984

225 32 mg/1l ¥ TR T35, MK T
EdTeoC, WBE, BAR, WMURTR, B
BER i # M SPEE A RD LI 5 X 51
Te B, YIEERE T, MEOE TS 05
7, B BER I SPEEE DB (K
2).

Ihic, BERTE, 1vR) v EEEE
FEHe SP AERETAHRE, 7 e vs
XIS hbh, 2oz Lk, A8 KREE
BRICID 5 MR I, = ) VEE MR AR
T D ERRET LR &b,

F & ®

1. BEEREY B 2R AP R B AT He e PR BB s
BT 5B, B8 KMBEBBIKE 2B
MR ERFAT A LTk T, ZHEBETO
spike potentials D0, AEEE 54 0 ZFT M
FUEREHE O, X OEESEEEE O
HENED BRI,

2. ABEKEEHEICH S M=y v
TFEMMEMREDOFET H & EDRB E i,

X 3

EEE (1966), MALMEEER X35 “RFH" B Y)
BRICBE 3 2 BRIKHY, EERIOBIZE, 28148, ﬁuthEl’J
B2z, HobeEE 67 108~158,

Jordan P.H. (1979).
cell vagotomy versus selective vagotomy and

An interim report on parietal

anterectomy for treatment of puodenal ulcer.
Ann. Surg. 189, 643.

W —, (1974), XY OEMBRA—IE & LTHEFT
W B+ %k ico v T—, 4R 2% 16:
644-648,

B HE— (1982), THALYEESE o S RF— 44 BHfTR 53R
L EORME, BoA=EE 83 837-841,

BOBER, f1(1963). VAL EE IR B ke )
Wiflr D AEEIT, SEHERE 91 167-177,
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MK EDIER O B R E R O ZAL
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iE C & Iz

IR BV %ICHE T % short bowel syn-
drome 12 o\~ TITEBRBFIRIC X - CTHEE 2NN
2 BN TWBED, KL ORI mNERS R
T\ 5, HIioE B X OBEOEEHIC OV TOM
geid Ao, S, xR ETIRED, K
BOPRGHBEREZBEL, BERHH2HMEEE
feDTHET 5,

KB HE

fhE 10~15 kg DR K 12 SHEX H L, H#l
BERZQIA 0w, BT HMPNREC 2 T
BEEZROES I ER 4 Hrigs L, &5
#%2~3 BB HEEIE L, ILFIRVING O K E TR
(#9 55~65%) & RGO KE VB (55~
65% )%, FNENSITHOIDIT o, 2HHIT =2 v
bor— L E T Treiz X v £ 10 cm #1467
TSR EYIEYE Lic, WAL XU« Y
&, Albert-Lembert 2 @& %1 T -7, &
MO BT TIEIHRIC e - T, ZER &, &
hehTiTo e,

I P 40 60) B VB B )

cpsm ;\s i &
| \\\\
o 7 S

 £71%3045r

B o B 1460497

- o 1%120%7

3 |
i % Al % m %
T 1-a  PEBYIERETE C o BER SESHE 0 258

x B A

X 1-a (U)K R o BER SRR 0 Z b %
75 7 TCRLIEADTH D, ThrhbHD
RIfH B AR OELFH LR L, 2Bk L
£% o BER W BHE & T 5 & 22[ER X D
bEBICR T T HEE AR DR, 3~102% DK
TERTH -7, YBRATECORBHE T LA
EEALT IR D, SR BAMERNIC S B, BEETR
T10~15% DE TR B5, 2D 5 HD
1EMIANICET LiciedThh, TORHAE
BRBTHD, K 1-bMEEEEDOELERL
febDTHBH, REBEETHERAICH D 3~15% D
KTRTH5H, YBRAIECHET S &, KL
PR O QIIER X 0 AR E D o T, Z2IERE
WARIE & A E TS, A& 30 4TI
179% w5t LT B¢l 6.7%, &4 60 4 TUXiL
P9 15.19%, 1 il 5.8%, & #% 120 4 T ¥,
129% & 6% &, WwTFhiFEE (P<0.05) %
Rdte, YD LET -7 K2 ) Tk 1~4%
LR RIBETH o7, K 1-c i@ E RPN
BABEYRY T RD, HRERERLE, K

EBREIOLELEME & E oD% b &

L P A0 ) e SRR b))
0.8 = _—
LI S
cm/s % o £01%309)
N . - f1 146047
£1£1205)
0.7 :
§\;
0.6 >
: —
0.5
il 1% il % i %
X 1-b  /NEGUIEREIHS T o> BER (& 0 25E)
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Ev emisenimer v

T

(f1%60%7)
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N p———— ag

Ei kw7 HH

(fr #4604 )

vvvvvvvv

E.

E;

! E
1 mV !
sec - =

vvvvv

b ——— )

X 1-c

THEROEEEEMET LTV 55, FloERG
TREALTV2d0LH D, K TERLE
IRE A ERL T A, st LIPS
TIXFIE TEMICH S, K2 D a, b, ci3/hG
YRt 28R B ¢, truncal vagotomy %47 - 72
ROGERB L7 77 Th5D, (EEEE TN
BBk ¢ 9~15% DK, truncal vagotomy
TILE B 22~35% DK T HRL T\ 5, 5
WHRE Y EAEMCH B,

¥ o ®

SEORBRMEZEHNTH EXRD L S 1T
%,

1. PMEREVBRC L > TREOFREHHE

Ko BER OEERE KT+ 5.

2. A EGELFIM NG KBV BR T13~
17% wwxt LT BlCix 6~7% & BP9 AN
PR DFENFEREICK E D -1,

3. NEUIBRBOGEEEER T b F /s
DILAEH 30~60 75 TZ OEILIR < ICEIERF O
fEICd & ote, Z2HERTRMEREE 0L
EAER BRI,

4. WESAEwCoWTE, YBRETRTESE
e ot

EERRGIK DRI DT FERIZELEZ W
2y, BLFIRIV NS K E YRR & nfl NG K= Pk &
TIEIHENSBE I NCHEEBA, HE0T
WX a8k, hEHERTLLTD
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secretin, cholecystokinin-pancreozymin, gas-
trin, motilin 7¢ £ 23B95 L C % W gEH: & #
Z, BB %17 L T\ 5, truncal
vagotomy DRI DT, A2 EERGIE D
PYiceD TR U< fEawiE T & fnv23, BER oz
BEREIFEWRT T 2EHELALNRD,

X 273

BARSFHE (1971, IRHIIR B V)RR 8 D BRI 5 & %

HACERE 20(4) 1984

. HAFEME 70 118-133,

FEHEX D (1975),  REA IR EARE I X 5
WE RN R OB & BTk, HART
WEAEE 11 21-27,

KMIVAIE, ArEREE— (1982). /NBIAHIFA VIR O
REAL SMRHARE 470 142-148,

Mk T (1982), /N K EUIMRIC BT 2 AL BE Y OF
g, BROKBEFME 30 229-242,

=) A w2 OWLERFHEENCS T 5 EH
—PUAEWE O AL T 5 BIfEH DR ——

FEARY EESINEIIAEE kL0 "SR HE

o e

PAEHBIRRERICE 5 TR BES
LDOTHHD, EaADRIWEHOBL L5
nNTwb, ZOEIEROh T35 %
DTS <, FOIDHEWE O 512l
LCREBELHAT L EL% . L, AL
HEWE O b OISR D BITER I 7o B BRI
Lo THEINDRE CRE O IFEA LR
B X T,

AgECcli =1 2an=<A1 v (EM) D% o0
LT HERZRET L, R Shice
M2 E T 5 EIVF R 2 BT 5 O iF & Tokb R
DES NI D THET S,

R KA E

MERERUR 5 BRIC 1 4 ALl ERTch b sl
F{EHL L 7o force transducer # b 4% 4%
SRR U Te, AL B A, WP X
h 3em nfllo § REES, + f5BE, Treitz
BE X b 20 cm K 0070 cm BT #2285,
KA OEIRHINGES & 5 F | transducer
TS L, bHLE O NEEEN I D AR
ALV EE V2 - & R LT, ERI
ZERE S B HB L O b o, B
O I #4538 B K L e AR AR K 10 m7 i i R
BRELICEM (B 2n> v, 8WHEHAT

[P B NI 51

B, *h B ot

Ay PEHI0MEITT, HHo LD EKE
fRACIEHEE L ChHE> ) avFa— T &)
LTy Ui, EM 560 & 8 2R o WL
EEE BHNCIE T 5 i, IEEE T o m
BABEoccllEL, EHacERL, oh
WHGCTHEBERIGHEAFR L, 1207 b
v VALERIL4E S 0.05 mg/kg HEE L, oF
T 0.05 mg/kg-hr o &4 © 55 1R A
L.

& xR

1. EECRR TIERE T 16 REME 2
b Ficze i E AIMO) 388l L, 78 120+
8.6 MR THAIEL < IMC2AF I RHB L
72, IMC & IMC 0Tl B 13 A & IUEEE)
BRI TR - T,

2. EM 10mg/kg %8 o IMC 23# 7 L 10
DRICEIRNICER S T2 LK1 IKR3T@Y, 4%
F AR IR S CHE > tonic T WHEEE) A ks
b, 2~343#H 5t phasic 7o I FE AR 2 70
IEEEI N O X R ShKREICHE L, —H,
B A EE T b 58 I ) & % D phasic 7 I
EEHNOE R IR, 0 TEHEEHO tonic 7x
IHEEE) & RIS L, TR/ N G B oI
fiEE S, EM &S ERAKRRICR Z ) 3-4 5
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EM, 10 mg/dog

Gastrlc antrum M |

Duodenum

...... ”WMMWWU

319

waiiwwwmw%wuwmﬂww%prA/\mf\ ol
[FTYLV VY 15, UV VO DR IS SO 3
LT T T

upper Jejunum
AMWWWWMWWWWWMWWMMMWW i

Time Intervals, 1 min

1. =V zar<A4>v (EM) 10 mg/dog &k HSE L 5,

TR, 22 EE O BGHHES) I X

BHYEM. BRI E ORI 4 BRI B A (EEE T, WA THAKLE S OFMARREFIRS

T 5,

BRI & + 3815 o BN IR - othig o B
T Bbhic, 25 LicIUEsho I —
B o [ fEd oW T b 58 1 7 IMC o I i
Vit L7e, —77, BRIEIC KT 2 EEE (V)
FHECOREHIHEAL, Y=239.710ogX +36,
r=0973 ©H - 7.

3. EMo#5E, 10mg/kg Ll Ficins &
Z2f5 0 B B RIEEST A 5 58 ) T R B A A S
B, MRS LD BT,

4. 7w VAERTHEM oEE
KI5 IERIEE IR A S b,

z =

EM % &R # 5 L B iR b h % BIFE
L EM o o N E, 38, MBI
X4 A I EBRIBMERC L 50 ThDH Z &

DREEhts, X, ZORIBIERS =Y v FE
MY N5 b BESRK,

EM 23 EALE R lERT 5 2 L 3G
T\ A2 (American Hospital Formulary
Service, 1984), Z O FEMITH L &8 T s
V. — T, BRIRENCRIT, BIRNES L S
HALE x5 % gIER 2 k& & h (Austin,
1980 ; Blenk, 1980 ; Marlin, 1983), yE B T
WABA, RS TIREIER OB 6% &

ERTH 5 (Kuder 1960), == L x5k
FEocd oM EMEE X RAT S
LortEZBNDLMN, EMB3ED L 5 niF©
PRI T SR D IR TH 5,

LaL, KFRICHWHEE, chnbo
RSB Y 0, F OO BRI T, I
%k, Mt 5EIEFROERZ THRIT % E
T, B GETHHELTZA.

X Bk
Austin, K.L., Mather, L.E., Philpot, C.R., and

McDonald, P.J. (1980).
dose-related variability after

Intersubject and

intravenous

administration of erythromycin. Brit. J. Clin.
Pharmacol. 10 : 273-279.

Blenk, H., Blenk, B., Jahneke, G., Simm, K., Lucke,
B. v. and LaFranier, D.A.J. (1980) . Eryth-
romycin infusions for treatment of infections
in the ear, nose and throat region. J. Int. Med.
Res. 8, (Suppl. 2): 41-46.

Kuder, H.V. (1960).
review of 20,525 case reports for side effect
data. Clin. Pharmacol. Therap. 1: 604-609.

Marlin, G.E., Thompson, P.J., Jenkins, C.R., Bur-

D.A.J. (1983).

Study of serum levels, venous irritation and

Propionyl erythromycin: A

gess, K.R. and LaFranier,

gastrointestinal side-effects with intravenous
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erythromycin lactobionate in patients with

bronchopulmonary infection. Human Toxicol.
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21 593-605.

Cisapride » = 5 v v #/FH

BER KPR
Y NI 51
i

b

MAEHEERIC 3T, A vy ADHEED B LI,
o HAEEE O B 7o ST EE I RETH
%. Szurszewski (19691 k » #45 X 1 -84k
B2 ks 1T % interdigestive migrating contrac-
tions (IMC) o HEIL, WHALE D EH IekhEx
Al LA 52T, KERBEIXRLTWSEED
na,

—77, cisapride (¥, &, TigBOEB LA
# 3 Hsubstance & L TR OB E S h o
(Schuurkes et al. 1984),

£0d], bhi i, cisapride 22z k1)

jill]

CISAPRIDE, 0.5 mg/kg

Gastric Body @

S-SRI
B, &+ B

BLO
o M oA R R &

i

3

MR R

]

LHLEES ~OEA L, Fic IMCo
AN =R BCDOWTOER RN, WET 5.

B FE

MAERA S BEX A, KRBT (v by
& =, 30mg/kgic T, HARHE, B TR
gL v 3em B flD, +238K (FVER D
D, 2285 1, 2(Treitz 98 & » 20 cm %5 L O°
70 e ERAZAD 1T, ERRAFIE S & B JT RN
force transducer ##7& L 7c, HASEEIR L D,
Silastic tube % BHE L, ik, i, RAE
O EIC Ve, EEE, B IMC 2 & T
HEEE, HBo IMC#TH# 10 5oksilic, cisa-

L4

d

e UL

g m
YV Y
A .Jk‘w‘

-

L

Lﬂuﬂu%JwML*JL______“mMWAMJLAﬂwﬂvM,WAMﬂﬁwﬂ,

Gastric Antrum

TR

IS N

Duodenum ¢ ¢ ¢

Jejunm-1

Jejunm-2

b (A b
WM%W

Time Intervals, 10 min

K 1. cisapride #5395 &, BAEM~2HICE % ¥ THILFEE) 22D bR s 08, EmAH~DOEE

R b g,
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pride % bolus injection | CT#5- L7z, #HED
Sk, AFHIC 10 g csmz AT, RIA I
WCCHllE £ F ) VERBEIE L, IMC oo fH
L L, -V FTELL,

5% &

B Rk x 72 8 o IMC b iz, cisapride
(0.125-0.5mg/kg) 5L TH, IMCfEFH
Y, BANELE~DERLEEI W) -
fe.

—75, IMC # 7 % 10 %1 cisapride # # 5.4

5E, B, t0dsE, 2R, ERRCERIE
EFErEEIhie (KD, Larl, Thboifin

fEENY, WAEWENMBEE L Teh o T,

¥ 7z, cisapride 5 LT 56 10 o0 H
HIEEE o ke EE) & (Y) & cisapride 05 =
(XD Eofiziy, HEKFOBIRITED bils
rote (Y=141logX+12.3, r=0.07),

o, SRR EE) 2, cisapride iz kX W2 X h
feBED 10 o IE £ 5 ) v ik, IMCE o
) v 100% &35 &, 88+7.7%, 83+6.1%,

CISAPRIDE, 0.25 mg/kg o cisaprlde

@ o control

90

80

Plasma Motilin Level

70

60

e 1 T m

10

MOTOR INDEX

IMC I 11 il
10 min Period after CISAPRIDE administration
X 2. cisapride # 5-# o M1 € 5 Y v E 13,
costrol [IZHENBREE IR DI o 1o,
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86+13.5% TtHh b, control (92+6.7%, 72+
4.0%, 65+3.8% & &) 1~ HEAERD
o te (K2),

cisapride 1= X 9 IMC K 3% &) 1%, atropine
(0.05 mg/kg+0.05 mg/kg-hr) 12 X 0 4%l X
7o. ¥ 7-, pentagastrin (1.5 pg/kg) LT,
CCK-op (0.25 ug/kg) 1 X » THAH & ie,

% %=

Mt o IMC (Szurszewski, 1969) 75, = &
)X ) RERERE AT TS 2 LA
X Tl (Itoh ef al, 1967), Z2fEiio §ic
IMC B E &2 B8 C % % substance (L€ 5
vihE—nd o L b h T &k (Wingate el
al.,1976), L L, 4lnl, cisapride 23k € 5
Vvo bR EtbY, B IMCHEESRZ O X
Lz &, =) v IMCHEB KL L
LMETHRNC EATRBLT 5,

F 7, cisapride 12 X » Ti#e & futc B O HINHE
EE, EMEAECEE LG Enb, 58
IiEES) LRI TN LT h R > B TH D
ERbhs,

Tiebb, IMC &) HLEEE) I, k€
F ) VEHD LR, ok % RS, EAr
ML ~DERE L\ 5 350 factor 23, Hia X
hiEbhs —HOBRKTHE L\ 25,

X Bk

Itoh, Z. et al. (1976).

activity in the canine alimentary tract.
Scand. ]. Gastroent. 11, Suppl. 39 : 93-110.

Schuurkes et al. (1984).

cisapride on antroduodenal motility in the

Motilin-induced mechanical

Stimulating effects of

conscious dog. In: Proceedings of 9th inter-

national — symposium on  gastrvointestinal
motility, ed. by Roman, C., MTP Press, Lancas-
ter.

Szurszewski, J.H. (1969).
complex of canine small intestine.
Physiol. 217 : 1757-1763.

Wingate et. al. (1976).
activity in the canine gastrointestinal tract.

Scand. ]. Gastroent. 11, Suppl. 39 : 110-118.

A migrating electric
Am. J.

Motilin-induced electrical
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ZE0E EBENC TR

Reler R BT S SO AE I TR AR
+ B B 2=, Soeliadi, HW, 7§ ' L

{{ENVN

T L &I

BELIFRBNC X 5 S EER O B B 0K
TRAFHERCE-TCEELMETH 5,
Cannon (1906) 75, 4 X FEEL-BE D E 5
SEE) ORIV THERE L TLESE, 4 < ot
MHAD, FOFIZONTIERIEFTSIH B
IR TR, AR TRFERIC L B
RO BEENC ST 5B R OHERE D8
FEHE~ DI RE DB 2 RS L,

& BE

HARNFEE: v A r ez — 25mg/kg
(Gv) THBLCHBERRE Y v 2 v1g/kg
(S.COTHREE L7c KRB KRR L7, 8o s
FOEBREL, KEH =2 —VEEELIL.E
250 [ D F = v — B RREN S &, BN
O FIE & Fm o> B 45°C I ki, BEBEFE 1T
oot BT OMEEYN R o 23R T, EBE
Ey— 3 22 —RETHCERRLE L,

AN ER: v v X VR LR R B
0mmo ZEG F AR L, ®FE20ml o
Tyrode bath 7= Trendelenburg ¥ CRIE L,
AEZ 0ecmH0 & L, B OftE Ao B
FRIfER 37 7 2OFERIDS LA b AV
F=U NS VAT 2= -1k o THEECEL
7o, 24w — FRIBEY 2 TERFITE SR
I, FOREIEIROINEOERKDOIRE Y
BAL S CGRETL o, EBE O : = 25K
WX B BEED 4 55k 2 R OB RR O 4
Exlti L, $7ebb, 39.0C K O38.5T o
LEEDEHEEZ AV FROA RDOIEHEL
L, EFGERRFOBMRIMBEOR A 100 &L
tBx RERE O T h A E 5 R LI, e
B B oo B FE G 1 Motility Index, MI iz X »

fi, I

wot H

TFEBE M7, MI (mmXxXmin)=H (mm) X
F (min™), H (2P E GRS, Fiig
MEFREL,

& R

Al AENER: 4 2Ly FE 45T
DEBNCHEET S L, BBRE 2T ~3C/hr o
ZFECTER LA BESHIERBES EFHICE S
TWEGR Lic, $7cbbBEBRBRO FRT5 Lk
WHEROIRM O LW D BlIE S i, itk
BB ORHRICRE TS LEBRGETL
T, BEEBIEE L., vy FROA XDOER
e BEHOMAFRYNK 1 1eRT, Khoa,b,c
BROdTREND VT 7134 % QoMK X b
HRTHD, COoRLLbM5 X 512, ERE
D ERE (FA) @R WTh FRER (B3 @

Rabbit
a
%
o, 100F
= b N
A 3
o J
2z 50
K]
o)
o~
0
% c D
> L og
£ 100 d .
] X
=
B £
< 50
T
~
0 A " i A
36 38 40 42 44°C

Rectal Temperature

K1, o3 FROA 2OEGRE & T EEOBIR,
Ko a, b, ¢ Rod i34« FloffE o ks R
Y. B EBE R, B ERER
M, KENA «REE O TR R
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min !
201 /
>
Q
<]
£ 15
o
1
&3
Y =0.832X—19.0
10t
/ (r=0.979)
) (N=4)
mm-min !
10
é x MI
S
2 O
i
=
0 4 " A A n i A i
29 31 33 35 37 39 41 43 45 <C
Temperature
X 2. WHREOFRRREEZE R O B FIHE 1<

ET
F: [WfEs# (min~!), MI: Motility Index
(mmXmin™), L \RE EALC RT3 4
Bl EfE, B RE THINICKT % 441
DA, FENE A 2 R LD 1 R
Vgh.

FUWTHEBRS S VG EEEREE L.,

B, 4@ ER: RREBRFEHE®ET
36C D& 1 m— FIRIZ 30 5 LIcHk, 2T, 10
ST AN 37°C, 39°C, 41°C, 43°C, 45°C, LA
BORELY LRSI, BEO LR L& LIk
R AR oD H= 111 oD YA OISR AR BT o> 488 o VR 5%
e, EEyE & Motility Index, - 7c4>%, H
CP¥HIRM) & F GHED off & LTEHL T,
BEED FFic & b 7oy Motility Index 13354
Lic, BECSEFICL > TRMOBIKT 5\
@ % Dynamic Response & {5 htc, iz
W DWEE % 30°C 28 45C % TFEH 0.27C /min
DEG TEBMCHEEE L SR L XD, IUE
BB F I O Motility Index # X 2 12773, {4
ROBIEE < RE LA D 4 GloFHETH
5. BHEREIRE L EOMBIN D b F oG
EfE Y=0.832X—-19.0 (r=0.979) cEH 3 h
7=. Motility Index 1% 35°C ~37°C #TE& & L,
TR EXEZ R T s v B E A L
7.
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% ®

AT TY FFROA RCBT, SRR
X B EAEIRRC HE B ME T 5 & LAVRE
iz, Zhid, Misiewicz 2 (1968) D b b iIC s
FHEE L -3T 5, RO B BESD & R
WE L DOEEIZOWTDE L OPFFE (Miert,
1980) 3% %725, KFROBEIFREWE L D
Y ODERLEET HLENR G, v FREH
22 > B FEUAE D SREE &R VL IE O AHBY A TR
L 7o 3% o Motility Index o {8 EEEE M 13U o
DAL ERITH -1, Zhi, Sams & Win-
kelmann (1969) D& Lic vy v F EE# kD
BRHORND EREORBERIETVW2, 7 /EY
FHLCTHEROER O Lo /NG
OIRERFEREE L TBHBE SO MEICHES
B I EDVRER S ie, KR O SR ER O IS ENEAE
B84 5828 (Magaribuchi et al., 1973) 134
W AR I F 1 A CE I o GBI A & b
P e WFFRIRA T,

ERRIC & 5 B BER O T Is o THESR IR
F & LTk E N THEF 1 ER ShTw
7oy, KWFEL b ER S EE R B & OIS
AT DA REHIC OV T L EE T HLEND
HEEZDND,

X 273

Cannon, W.B. (1906).
physiology of the digestive organs bearing on
medicine and surgery. Awmer. J. Med. Sci. 131 :
563-577.

Magaribuchi, T., Ito, Y. & Kuriyama, H. (1973).
Effects of rapid cooling on the mechanical and

Recent advances in the

electrical activities of smooth muscles of
guinea pig stomach and taenia coli. J. Gen.
Physiol. 61 : 323-341.

Miert, A.S.J.P.AM. (1980). Fever and gastric
function, 57-70, In: Fever, edited by Lipton, J.
M., p.57-70, Raven Press, New York.

Misiewicz, J.J. et al. (1968).
ed body temperature dnd of stress on the

The effect of elavat-

motility of stomach and colon in man. Clin.
Sci. 34 : 149-159.
Sams, W.M. Jr. & Winkelmann, R.K. (1969).
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Temperature effects on isolated resistance

vessels of skin and mesentry. Amer. J.

HACEERE 2004) 1984

Physiol. 216 : 112-116.

EHRTIRTE T r 703 FOP(LEES
B X OFBOWICXT 5 1EH

PR R - SRl
I NI S R P I =
OB

i

PLAAL Y vHIEGbRE TR 7L FOE
Motz (Ivan, 1967 ; Bali et al., 1978;
Mantovani et al.,1971) ¥, F2F o ickishs
BHILE - Tlgws, S, bhbhul, B
ToA 22T, HLEEE S L OE RS W
~OERZWEETT5 & & b, 22FREIRIHRTE
(LR IMC: Szurszewski, 1969) 1oxt-3 % &
BRI THRET S,

i

KB FH K

MAER A S A, KT (v by
s =, 30mg/kgnz T, BHAEE, Bk
Fiég L b Scm mfD, +=3 (FWERH A
KD, Z2, BRI 2 & B TR
force transducer ##%% U7-. HGAASE#IR L v,
Silastic tube & U, flithinug, i, ok
DI,

Firo 5 b 3, KEMRLERALE
Pavlov pouch % {E#L L, pouch P % 4B A K
TER LT, ZORMKD pH & #isic fllE
L.

Fhk, B IMC 22 & TV AR L, Bo
IMC #7% 10 DRI T » 7o, BIEOSHE
3, 7= 273 F 400 mg/kg-hr % 30 2 R# 5
Lz, BEOEEIL, Y r 23 1400 mg/kg-
hr % 40 7RIS L, #E5H 2058 I b ~vz
AA LY v 4ug/kg-hr © 20 IO HE# L
<k, AHHIEEZIT, T r 2 FE5ERLE
& 9 10 534 ® pouch o pH Z JIE L7z,

LU
B P S S

TERERERSE A
i

Fio, WITHIB oSS, FRICIE A 2 b
) VEZA RIA g TllE L.

HBRwcEx IMCi, “r2 03 FOEH
5T, BMELENMEE L, Fio, IMC#
Tob, ko IMC 0T % To cycle ik, B4
OEEN 11211248, Tr7 i VERSOEE
312245 50T, BEENCH 5T,

Ry EFA LY VEIEEO 10 50§ EiE
HoIFEAE (B/5) 1%, Fr7r s P4y
AHANYVOEEN,5.18+0.17,5.30+0.23
<, control (5.05+0.05, 5.55+0.05 & %) 12tk
N, BEEYRDEH - (FED,

Lo L, pouch W&k o pH o &k, 7
m 73 FRSEIBHE 40 2, 50 4, 60 5 DfE
732.4+0.3, 2.3+£0.2, 2.5+0.2 , control
(1.6+0.4,1.740.2,21+02 & %) 12k, HE
wEfEr L (KD,

RIS 2 L2380, BB 10 43, 20 400
BRI ONMMHER, ey ¥ 4.7
0.2, 5.1+0.1xf L, control: 4.6+0.2,52+
0.1 % 4THb, 7 r A FEFGEIAH 40 4,

#1.

frequencies of contractions (c/min)
stimulated by pentagastrin

10 min 20 min
proglumide 5.18+0.17 5.30+0.23
control 5.05+0.05 5.55+0.05

Mean+S.E. (n=5). ~> &7 2 1) > flli#i%1055,
2053 DI, FEEZ DL 5 12,
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proglumide or saline

@ proglumide

pH 5p= 1 1 Q saline
pentagastrin
I 1
A=
k1 =
2=
= 2 1 1 1 1 3
0 10 20 30 40 50 60

Time in min

K1 7ezZrs FESHEADHOMELD, pHIEEOSEL R L.

50 47, 60 43 pouch o pH oL, 7w 71
$ F:1.840.3, 1.7+0.3, 1.7+0.3c % L
control: 1.6+0.3,1.54+0.3,1.3+0.3 ¢, \~THh
LERBERRD I,

Fr, AHHEREED 10 5o F 2 + V) v ofE
3 (pg/mii%, 162+96.4, 209483, 174+65.9
<, control (92+32.8,106+39.5,104+31 % «)
IHRTHERE X o 12,

Z %

Ta 7 Nk, IMCEBIORVZHR MY
VIZX A B oEESICEEY Y 2T, BRS
WERIEFT B 2 Edbhste, Thbh, Fr
IV FOHF ALY VIERR, BEES D
ZETHY, BHRHMEER L < WCEHE R
EIELHA L) VOERITESTH D, H
(LA EBNE A & 7o 7e WEIERR &\ 2 B,

—77, WIS X 5 GBS WITE, # A b

Y v At o factor i X A EIE A N B DT, S
RV FORTRHERRENIES i) -
fcho tEbns,

X [

Bali, J.P. et. al. (1979). The inhibitory effect of
proglumide on gasric acid secretion: experi-
mental study in the rat. In: Proglumide and
other gastrin-receptor antagonist, ed. by J.
Weiss. Excepta Medica, Amsterdam-Oxford.

Danhof, LE. (1967). Attivita della xylamide,
CR242, nella secrezione gastrica del cane dopo
stimoli ipersecretivi (translation). Mimerva
Medica 58 : 3670-3677.

Mantovani, P. (1971). Effecto della zylamide su
alcune azioni della caeruleina (translation).
Avc. int. Pharmacodyn. 189 : 319-327.

Szurszewski, J.H. (1969). A migrating electric
complex of canine small intestine. Awm. J.

Physiol. 217 : 1757-1763.
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A X 2 B ARG RS — B o0 WA B S

N A

Mo\ & E & J

S X TR TR o B AR R o
L o THER A 5 UMBER S D FEBLT 5 & & &l
HLFEES, 1984), £E, S HLIHEARIC
X % BRI R BT X o T h RAEMREE RO
B o OB E T B R WD BT 5
RO LD THE T,

B A&

Chloralose (60 mg/kg) W = 8 86, KiriX
1 % 18 x>, gallamine 3EEHfL, A TPEH
T L, BT BREREEEOR
Bke e X b Dl S hte, MEPHERII R TR
KU, BROTTIBAOBH AP, Tl
ABL Y EHMETHALLE = -1 EENL
T 5% HEAWE 40-70 ml Z# AL, 15~20 4
RIVEA S 87, EBRPERE L 0 W b B
101§ (1§ 0.01 mO) Fosan e, BIREEIES
LT, FRHC KRR, B ok
D), BT O BB AR L, B

TE 50 ml Wash
\ Y

HOAERYHE
B %

FOWMOEE L L CEBRRLY A, OWRES
(5 280 nm) CHIE L7z, Jiik D 8 R 1 4 v
B 01 ml e N/10 HCL 1 ml %%, %
BovclmAE BEEEEELMN/10
NaOH T pH7 & CHMEL, FHLi. MmiF
gastrin f@ @ il % (¥ radioimmunoassay #: 12
L o7z,

ERER

L. AR O BAETEAK L 28R

D BRSWEDOZA, WA X 45H, BRX
4 2 18 B CHREMBBEROHTE LK O F K
ORI X B pWEOEABE L, B
W 2.4~14.7 43, ¥#56.7+2.93 0 (M+S.D.)
TR WO BB L, X1 ICBRX A =
TO—BINRE NS, FH D5 WIRHE RIS &
retching (R) 125 [#8\ 7= FEEE 0D 29 WME I i 03
bbb, MAESEEFEEOTIMNICL H &
DRI HES% LT, %72, atropine 0.5 mg/kg

L.R.C. Vagi cut
vy 50

IR R R R RN RN R T
’

g
50[ Corp

Panc

200[
0
mmHg
10 Ant mhuJuﬂmNm
T s
A A
313 305
X1.

BRfdr =, AR X D EFE 1 4

1

R

:°>59 pg/ml

MRS L B B SRR IR O BRI RT Is X O ZE R EIWT O Zh R
BEMoESD), FEsw, KEBIRE BilEROES, T

OB HE 1 ml o> secretin i, TE: 5% WA 50 ml §4&# %A, Wash: B {3 Tyrode

W CUEH, R: retching.
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;11/5 min
2004 . P<0.05
e P <0.02
% o A eee P <0.01
o . sese P <(.001
m
2 1004 {
!
Tl
E 22
0 22 3 . 3 4 4 i i 4 - 4 4 d
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mg/5 min
207
Z
= mL4*12
2 T
[
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0 PSR . " . " A
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7
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204 C
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S
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4 7
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&
a4
=
%)
<
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O . Iy . i 4 . . . '}
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K 2. sHEAIC L 5 B AR R o BRIE 2 WG 35 & Ovfn o gastrin o 284,
A B SWE, B BEAE, C: EREA 4 v HWE, D: MF gastrin &, 40 : 5% H-iH
BB EETEA, £2=E M+SE. CRT, K E M EREAEF], TR0 T SE 5K E ek bwe
B, B OB EROIB A R,
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DEIRAFZ G L - Th S UMEES I EHEER L
fo. WEVE ER S 4 W BT 22 61 TS 1 21.943.6
wul/55M+SE)TH b, FIEBAGBHE 5~15 4
T WEBILF Y 103.8432.4 ul/5 5w B L
fo. FH, IR L, 45~50 S IZRIEET O
BT T ot (X 2-A),

2) BHERIUVERBA A VSWEDE
b, ®ERIOEH S WE (126D R L OCERE
1 xvowE 6D Frxhrh Fs 471123
mg/5 4 (M+S.E.), 0.93+0.29 uEq/5 45 (M +
SE)THhH, Wk 5~10 5 CTRESMEICEL,
EEEILEY 1744492 mg/5 5, BRMEA A4
V13 13.4+851 wEq/5 i iEin L7z (K 2-B,
C). 45~50 DI LHFIBET OEICE < 72 - T,

3) I+ gastrin #R¥E D ZE{L. RIWET O 1
& gastrin fE(X 7 < 1 m/ p3EH 64.6+5.4 pg
M+SE)T, #l#BAmtk, #HEL, 30 2%
REEICE L, Sy 154.0+319pg & 7x o 7o, i
WA WEIRIE T O 25 50 55T b F
¥ 1424269 pg D EEH /R L7e (K 2-D), iz
¥, BHiEES % N/10 HCl ¢y L, gastrin 4
WEIEILCRETS, BRI R B X -
TR WEOHEMBHBE L@ 6D, ¥/, 1
flC i rf secretin Bi4)'E O A 8% IE L 7253,
R1wemRE&N5 X 51, RIBEHHE 7 5% 0K
SWTERFIC, ZOoWEOBIMIED bR
7’%0 7‘:,

2. SHEKFEMRETIMTEE O RHR

PRI A = 4 FE C R TR oK AR R UM & T o0
FTus, DWTHIERIC X B B AR B 8 a i
T UTe, REMROME, MRS WEIFRIC
A4 578, secretin (Boots) o/ & o #fk
PEEFEE A T IcER L, HELGK O B EHRA~
DEAC LY, BRSWE, EHE, BERBRA
FvaWE s WM E RS e 7z, L
L, M gastrin EITREOHMA R L7 (X 2,
W), Fie, BRI, BAESOEESOEE D
RIEH KD Bt

% %=
SERRE - B T4 = TEEE (White 5,
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1960), HM4F9RTEESS (Debas &, 1978) o {hEH|
Bz X b, KFEMELYROEE RO E T 50
B WMRERFHOFEVPHREINTND, D
KHOZRBIEHOMEZ BB TH D X
Lht., E oK T, 40~100m/ o
Tyrode ¥ < 0 B &SRR X » TILERE 75 W
RAEZRD SR ote, HBEAK X D BEH
KEDSZ AR E NS & & DT IMEE DR
HThhH >, ORI WRAE SR 1Ml s
gastrin 4 E O{H b N3 % A3, atropine ©
B b, KFEMEYIMT R 5 WMEE R ETE B
WL T A LD, ZO{RERINE gastrin
WM X B X b b Rk - 2K E R I S
(Harper &, 1959) 12 X » THEMICRET 5
LWz BTHAS, Fie, 7 X TIEKEMEM
O VIPiC X 5B 5 W\ b M Eh T b
»(Holst &, 1979), 4 % Tl atropine TG
Mg THZ L LD, VIP OBS 3% 2 #u-,

& B

HEAIC L 5 A =20 FAREEERH X D,
HAEMRER R OB - HOB &L, TMELY K
SRR & U e R A MR HE RS O FFAE DB &
mz e,

X 7y

Debas, H.T. and Yamagishi, T. (1978).
for pyloro-pancreatic reflex for pancreatic
exocrine secretion. Awm. J. Physiol. 234:
E468-E471.

Harper, A.A., Kidd, C. and Scratcherd, T. (1959).
Vago-vagal reflex effects on gastric and pan-
creatic secretion and gastro-intestinal
motility. J. Physiol. 148 : 417-436.

Holst, J.J., Schaffalitzky De Muckadell, O.B. and
Fahrenkrug, J. (1979).
pancreatic exocrine secretion in pigs. Acfa
Physiol. Scand. 105 : 33-51.

FEEE, &)IE#H1984), 1 =05 EIMIEE-FER
SUARCET., BEETHEE, 21: 134-135,

White, T.T., Lundh, G. and Magee, G.F. (1960).
Evidence for the existence of a gastropan-
creatic reflex. Am. J. Physiol. 198 : 725-728.

Evidence

Nervous control of
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AEEH B & Oddi B0 % 8

EIN-IPNE P S
&

VNI 3
s H B
H =,

Mk

BARERE
B, 7ok JE OB,
%, xRk BB,
7N

et

3R

==
=]

B 1E
H

£

OB

PTG 35 Ll oo e s

#52 ¢l caerulein, pancreozymin (Boots,
England) #5811} % R HEHI B & Oddi
FEENC O TR LIS LT & ey, 44t
R+ L & v & L T cholecystokinin  (CCK,
Kabivitrum AB, Sweden) # v\, X H1IcNKH
4 CCK & & 17 7c\ > Oddi #5532 & & m#E CCK
BEHR I S OWTHRR L, FomEsgH
kR L B>\ T % atropine 7 & &
HURE L7,

PO -BRANY O el bs S
Oddi #:& &hHl5E 1+ hydraulic-capillary infu-
sion system 1 & b IBFER] & IHBERGER O 5 17

fi]  F

Z

FicAHEE T, PTCD-tube A\ M3 TFE 7o
EXh TR L, TR T RET
MARBEHEO 3AXAL, FAMTIVER
H@M D < — 7 % L7 tripple lumen catheter
FHV, F N EAEM CCK &Rk T EmIL X
D+ IRBR BRI OEA XTI 5 L FKIC
EF2 TR L e, & b {ERIE R BE e
catheter pressure transducer (MIKRO-TIP)
LOEH LB LT 5, FLEH O 16 mm
VEHN T —T7 4N ADIRPITAERE 10 flico
T, pressure study & RIE R uHE 35 mm > %
7 4 v AR O ZBIGRE 5 Al KL,

#1.
% 5 &I % 4 %
fie 15 CCK ] A o OB ORI B %O
W i " " e
EF fHl B B % 2 W E B R
lu/kg Amp. 130mmHg . | Amp. 30mmHg Amp. 100mmHg .
1 (3min) Freq. 2.718]/min 9Imin Freq. 0.6[0/min | Freq. 2.4[8/min 15min
150 150
2 0.5u/kg 1.6 9.5 15 7.5
120 120 80
3 0.5u/kg 94 12 12 15 20
80 30
4 0.25u/kg 4 6 21 10
- 200 200
5 0.25u/kg 3.0 5 9.4 8
100 20 80
6 0.25u/kg 9.7 5 2.8 3.0 9
0.03u/kg/min 150 130
’ (6min) 3.3 8 1.2 13
0.02u/kg/min 100 - 30 100
8 (10min) 3.5 (=) 0.5 3.6 3
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& ES

FEGI 1~6 1% CCK (0.25-1.0 IDU/kg) # 3 4
HICHEE LcH & c, Oddi @ B o E ki
5~10 Fitkichic b BlE S h, BHBEBEPIC
DT, BHie ORI\ TER KT
DB Ed BT, FEF 7T~8 o CCK =54
ThREOMHEETH -7 GR D,

narrow distal segment 3 ZAZHsH D EIE D
5% 2 AL L b RIKFFERC & S S FEF] 3 D

HAF#ERGEE 20(4) 1984

Oddi f&Eshcp 5. EBAMl» CCK # 58
DRI, 1MmHE CCK L 7.5 pg/ml LI F T
Hote, CCK 0.5 U/kg B5IC L b FHITES
WMEL, coBoimb CCK 11163 pg/ml <o
D% 296 pg/ml FTERA LI, ToRIFHE
Brpt i c, & 722 Oddi f5E &) g TR AaE e B
b, i CCK 2 39pg/ml ¢h -7 (K1),
atropine (0.25mg, iv) &5 5 #idh 2 fflC
Oddi #EEiE 2-3 /3 1HK L ey, filho 3 BTk
S T e b o T, 0.5 mg #2533 G CIRETH

00 mrl0sec. CCK@SDUARA)  ogai omy plasma.COK
’::'::,,,,,,7;, Sy I STk © 163 pg/ml
M e e e
...~ 77 plasma-CCK - B
”QmmHg' T5pg/ml LT -
ST T T o i 1
A e A\ =
plasm-CCK
200 mmHg — 39 pg/ml
10 sec. - ST BRI SR T
il . P RN A\ . A
R _‘ e 5 L4\ o N\ /L
200 mmHg - R SIREEE
X - - A e
X 1. it CCK i EFH, Oddi fE8hidse 4o isk Ui, 4 CCK 23 FRE3 5 1icfe L Oddi 588

EHEEBELTL B0,

200 mmHg

WERETREICH B,

= atropm(OSmg iv) o

- IOSec S D
. I { /\\__

K 2. atropine #5-#, Oddi #:#E)i% 4 5 30 BRI CHA L,
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MERREIA-T G EEET200RHR LD BRI
(2.

A CCK BIE KR 7 » & 1 SFFRFTIC KR
LicdbDTH 5B,

X [

Arndorfer, R.C. et al.: Improved infusion system
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for intraluminal esophageal manometry.
Gastroenterology 13 : 23-27, 1977.
WA L3 h (1983),  MIFPEILE T & Oddi £519
WEE). HACFEREE 191 160-163,
VA E fiEs (1983). CCKAfS 7 oA A &
7 v A O ——IfE CCK o fliii—, &
' EERIR 310 505-509.

JFFiEE scintigraphy 1 X % AR PR B) 38 o B 2%

BARTRSFERFH SR #HE

wom B — &

xR B 5H, b

T

bhb i ®"Tc-EHIDA % H\ e fF IR &
scintigraphy 12 X b, ZZRERE O FFP AR B
RBABZEL, HFEEVv LV TRmERCEEZE
A, FFAIRE I B T AN R H B
BIEMERFAET S 2 ExBELCER, S0
B R O BRI PRI BYRE A [RIAR o 7 i C Bl %S
LETFOMAEYBIOTHET 5.

i

il &

RERIFFIRERCREEEBYE ST, e
DIEF BN 10FTH 5,

SRR L, FIEEIUET 1 Rk, " Te-
EHIDA 2 mCi ##7E, 5445 ® analog image
60 Iy v = b A T TR L, AR
data L = v v 2 — & — % on-line system
THEMEL, 1581 7 v — 4o dynamic image
# U L 7c, Data VAR BR U Tl o IR RS
Bra RNl T H 7D, HRE K
BIZFEN TR H TS X 5 & B,

7 » 1% display iz F5 3 L 7= dynamic image
LoWHFAEE 1~2 k9, £ O CHA
AR A m] R 0 S U 7 R S B v B O RIS
(region of interest, LN ROD) #FE L7z, &
ROI o time activity curve #{ER L *°™Tc 3}~
AR, ROI size i) U7z curve F A ROl

B OE — g

BLOY HURREE &S
= o, E 4 B3\

(S

1F, EfEjEh smoothing, back ground yEH % hn
2t BRI B L LS o curve %
back ground & L CTHE L7,

& R

Analog image ##iat3 % &, €655 TH
YOS cie ), HRRES A 5 U TR
Stz 10 B FFARRE I S e h, 20
THRRE, +dRB o RIRE A BE S hic,
ZeRERF AT A CUL, 9 60% 7360 ZrfE @ LT
T4~ RIiE A R L dlam -7l & b
L, EREOR L ORTEHtEIREIITE L
TWb 2 EAVRBEE fuie, BREEDHBLE, 10 4
710 4, 1IN 15 40k b b iy, 2
BT 60 A8 U CRattTh - 7o, B4
BIDMEAE LT bk, EBIbEYE T H - 2218
TlERELSERLD, ZoX )i, JHFER
fEc X o THFRYE R 4 AR T2 Tt
THEB AT T ABEARL WA EE X DR
7o, WAFFRIRE o b ciEm il s b 55 LD
HEL L 7o 28, A 30 e CRER LEES 72 %
DOt LRI 10 Filrh 2 $23 45 53 THE T %
List4C 60 0% © RIBEFH L ED DT,

Uiz time activity curve (¥ 1) #¥iE7 5%
&, WRRTEE R OFFAIRE © peak time, -
B (T1/2) 3E 10 Th-7e. Thb
D4 TRERIC I LEBICERL TR ) E
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99 mTc-EHIDA2mCi

50 x 10"!L

cps

RT

25x 104

AATHEEE 20(4) 1984

LT
RT ng

Fig.l. Time activity curve

Table 1.
Peak time and T% time at hepatic parenchyma
(10 postprandial cases)
Rt Lt P
Peak 7 8 7" 38
. y NS
time + 1 20 + 1" 16"
1 . 22" 58" 23" 25"
T+ time oo NS
2 + 3 00 + 1 42

. 1 .. . .
Peak time and TE time at intrahepatic duct

(10 postprandial cases)

Rt Lt P
Peak 12" 08" 16" 04"
. ) . P <0.005
time + 1 30 + 2" 29
1 . 25" 45" 32" 45"
T time L B P <0.005
2 + 5 58 + 3 57

BHROFFNET BB O T2 RS LT, %
TR DT 5 & FFEHE Tk peak
time, T1/2 & $ HERBICEEZ XA b Rk
Dot A BEAE 12 8 W T Uk peak time T 3
5556 %, T1/2 €750 EMEBIEY T LEEF

PN BRI IEAZETH - 70 (P<0.005), LIE
L D ZEIERE L FER, FFEE LV <A To RIEBR
ROBEMBRIC I A A2 7 <, HHBEEDMH
H e EQBIEE R N ETET 5 & & AVRE X
iz, EHICHFAREE © peak time 13225 KE 1z
ELERD 85 A6 WEML T\ eoiex LA
Bb 94 24 AR L TR0 EAI L 0 ENE
EOREIZENLL T ieh -1,

& &

1. B|EHROFART BRI ZZHER & T
LIFEE, FRBEEHECRSTIELTW5
ZENTRBEE N,

2. FEHO RIEREROHMCIEE AL
REZR LA - Ty, RS CiEfhz
RI BRI A B BIC R b, 66> TEA
R ZEIERE & FER, ZEHFPIRRAE AR BE B AE
HRNFETH LD EBbhi,

3. EREBEOREEAK L Z T EEL
LizswdbosBbni,

4. MEFEEHEGIVFE L, ZO X 5 T
EHFRE 2 RN  ART, EEL T
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The Inhibitory Effects of PHI on the Activity of
Isolated Guinea-Pig Gallbladder

Department of Pharmacology, Shanghai First Medical College, Shanghai 200032, China and
*Faculty of Pharmaceutic Sciences, Department of Radidogy and Nuclear Medicine, Faculty

of Medicine Kyoto University, Kyoto 606, Japan.

W.H. Lee, X. Wei, Z.C. Yang,
H. Yajma* and H. Adachi**

Abstract

PHI, a synthetic porcine peptide with his-
tidine and isoleucine, was found to decrease
the resting tension but not affect acetyl-
isolated
At 0.1-0.3 uM, PHI
attenuated the contractile response to trans-
However, PHI did not
change the time course of this contraction.
VIP antisera and/or VIP 14-28 effectively
reversed the depressant effect of PHI on the

choline induced contraction of

guinea-pig gallbladder.

mural stimulation.

transmurally stimulated contraction. Ta-
chyphylaxis to this effect of PHI was obser-
ved and prevented by indomethacin (0.1 xM).
indicate that PHI
attenuation of the contraction might be due

These results induced
to the decrease of release of acetylcholine
from the cholinergic neuron when the nerve
was stimulated and the endogenous prostag-
landins may play an important role to PHI
tachyphylaxis.

Introduction

PHI, a synthetic porcine peptide with his-
tidine and isoleucine, is a 27 amino acid
It has been
remarkable sequence

straight chain polypeptide.
found to have a
homology to VIP (vasoactive intestinal pe-
ptide), half of the amino acids being identical.
Like VIP, PHI relaxes tracheal and gallblad-
der smooth muscle (Brennan et al., 1982).
We recently obtained evidence that the
guinea-pig gallbladder produced cholinergic
contraction and nonadrenergic relaxation in
response to transmural stimulation (Lee &
1977 ; Lee, 1983). The
response was blocked by VIP antisera (Lee,
1983).
drenergic response is VIPergic, one derived

Fujiwara, latter

Thus, we suggested that the nona-

from the vagal nerve.

Since VIP-immunoreactivity and acetyl-
choline (ACh) are colocalized in cholinergic
nerves of the guinea-pig gallbladder, this
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preparation was used to study the effect of
PHI on the cholinergic mechanism of the
electrically stimulated muscle. In view of
the role attributed to endogenus prostaglan-
dins in peptide tachyphylaxis and in regulat-
ing the tone of this preparation, the secon-
dary aim of the study was to investigate the
effects of indomethacin, a prostaglandin
synthetase inhibitor, on the attenuated action
of PHI in the electrically stimulated prepara-

tion.

Results and Discussion

1. Effects on resting tension and ACh-in-
duced contraction

When PHI (1nM-1xM) was added
cumulatively to the bath, a relaxing response
was elicited with concentrations higher than
10nM. This relaxation was reversed by
washing with a drug-free solution. Pro-
pranolol (1 M), phentolamine (1 xM),
cimetidine (10 ¢M), naloxone (10 #M) and
tetrodotoxin (0.1 xM) did not affect the
relaxing response, but VIP 14-28 (10 xM)
On the other hand,
the dose-dependent contractile response to
exogenously applied ACh (10 nM-10 M)
was unaffected by pretreatment with PHI
0.1-1 xM).

blocked this response.

2. Effects on the stimulus frequency-con-
traction relationship

The inhibitory effect of PHI was roughly
After treatment with 0.1
uM PHI, the transmurally stimulated con-

dose-dependent.

traction was strongly inhibited by about 50 to
60% at 5Hz and about 30% at 10 Hz, but was
unaffected at 20 Hz, i.e., the inhibitory effect
decreased as stimulation frequency was in-
creased (fig. 1) While, PHI did not change the
time duration of this contraction.

HACSFHEFRE  20(4) 1984
100 o D ==
g .
Z. —;”_—
£ Re
5
< 50 .
~ o
EZ
o o Control
O
s e PHI 0.1 xM
A VIP antisera 0.1 mg/ml
0 +PHI 0.1 «M
- T T T T

5 10 15 20
FREQUENCY (Hz)

Fig. 1. Effects of PHI (0.1 M) on cholinergic
response induced by transmural stimula-
tion at various frequencies. Contractile
response was expressed as percentage of
the response to each frequency of stimula-
tion before treatment with PHI. Verti-
cal bars indicate S.E.M.. Number of
experiments: n=8. Asterisks indicate
statistically significant difference from
corresponding control, by Student’s t
test: ** P<0.01; *** P<0.001.

3. Effects of VIP antisera and VIP
14-28 on the inhibitory action of PHI under
electrically stimulated condition

The application of PHI attenuated the
monophasic contraction as well as decreased
The inhibitory effect
developed rapidly and the maximum attenua-
tion was obtained about 3 to 6 min after
application of PHI.

the resting tension.

Such attenuated
response returned to the control level within
1 hour. the attenuation of
response to transmural stimulation was
abolished by VIP antisera (0.1 mg/ml) and
reversed by VIP 14-28 (10 xM). On the
other hand, the contractile response to trans-
mural stimulation was abolished by 0.1 xM
tetrodotoxin or 0.1 4uM atropine and was
markedly attenuated by HC-3 (10 M), sug-
gesting that the contractile response was

Furthermore,

cholinergic in origin, as had been reported
previously (Lee & Fujiwara, 1973).
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Time course of tachyphylaxis development of PHI inhibitory effect on the transmurally
stimulated conraction of isolated guinea-pig gallbladder in the absence or presence of
0.1 M indomethacin

Time (min)
o | 3 | 6 9 [ 15 ] 30 ’ 15 [ 60
(%) X+SEM (N)
100 58.70°| 67.50 | 78* 79.70 " 89.22%| 90 98
Initial dose of PHI, 0.1xM | +0.88 | +11.84 | +6.78 | +5.80 | +3.51 | +1.99 | +6.79 | +4.99
(18 (6) (6) (6) (6) (6) (5) (4)
99.80 | 92.01 | 96.43 | 97.59 | 101.15 | 99.63 | 98.48
Second dose of PHI, 0.1uM | +1.58 | +6.70 | +2.67 | +1.19 | +1.01 | +0.37 | +1.68
(12) (4>‘ (4) (4) (4) (4) (4)
Indomethacin ¥ + 100 44.72" 53.727| 54.877| 51.867| 52.327| 68.427| 90.06
tﬁ. Odmde ‘d“f“PHI 0.1.M +0.60 | +4.52 | +5.13 | +5.83 | £4.19 | +3.49 | +3.84 | +4.23
trd dose o POl (15) 5) (5) (5) (5) (5) (5) (5)

“Incubated indomathacin for 45 minutes

"p<0.05 *p<0.01 ***p<0.001
Table 1. Effects of VIP and PHI on the levels of intracellular cyclic AMP and cyclic GMP in the
tracheal smooth muscle of guinea-pig
VIP14—28 VIP, 1 pM PHI, 1 M
Control VIP, 1 pM PHL 1 uM ’ +VIP14—28, | +VIP14—28,
10 M 10 xM 10 xM
p mole/mg wet wt. (n=6)
Cyclic AMP | 4.14+0.49 6.20+0.58" 5.86+0.43" 4.21+0.58 3.52+0.37 4.16+0.47
Cyclic GMP 0.79+0.13 0.67+0.06 0.51+0.08 0.55+0.07 0.63+0.08 0.55+0.17

VIP = Vasoactive Intestinal Polypeptide ;
PHI = Peptide having Histidine and Isoleucine ;

Values are means+SEM. *p<0.05

4. Effect of indomethacin on PHI tachy-
phylaxis

Contractile responses caused by tranmural
stimulation (5 Hz) were markedly reduced
by treatment with 0.1 xM PHI. The inhibi-
tion began 0.5-1 min after the addition of PHI
Then,
the contraction returned to control level
within 60 min (table 1).

Tachyphylaxis rapidly developed since the
same concentration of PHI caused no inhibi-
tion of such contraction about1-1.5 hour after
the initial dose of the peptide (tablel).
However, a similar inhibitory response could

and reached a maximum in 3-6 min.

be produced again by the same dose of PHI
after tachyphylaxis to PHI during perfusion
with 0.1 #«M indomethacin (table1). On the

other hand, the tachyphylaxis to PHI-in-
duced relaxation was not demonstrable in the
level of smooth muscle cells.

Conclusion

These results suggest that the inhibitory
action of PHI may be due to regulate the
presynaptic inhibitory mechanism of
cholinergic nerve terminals in the gallbladder
when the nerve was stimulated, and also acts
directly on VIPergic receptors of smooth
muscle cells thus producing a reduction of
The inhibitory action of PHI

in the electrically stimulated preparation

muscle tone.

showed a marked tachyphylaxis and reversed
by indomethacin. It therefore seems that

the generation of endogenous prostaglandins
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may play an important role to PHI tachy-
phylaxis.
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B AT V= AN BL U AR AR &N &
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HO#ERE, WEAWEI L TEBERD 25
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NENNERE. EsxiRENE 0.25 Hz, 0.05
m/, 37°C.
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S4 ATP release (X10713M) tension (g)
control (n=7) 10.1+2.0 0.66+0.12
theophylline (10 ®M, n=5) 9.9+1.8 0.70+0.12
hexamethonium (107%M, n=5) 10.6+1.4 0.60+0.14
atropine (107%M, n=5) 8.5+3.9 0.14+0.04"
apamin (1078M, n=4) 11.0+1.4 0.55+0.06
quinidine (107°M, n=3) 9.5+2.5 0.68+0.06
tetrodotoxin (107°M, n=4) 0.3+0.2"" 0**
Ca-free medium (n=4) 0.6+0.5" 0**

" p<0.01 *p<0.05

e frequency (0.5 Hz~5Hz) ik EM 1
BhnL 7275, Ca-free Krebs #% = tetrodotoxin
(107* M) DOFIAE T T, Mkl T, 3
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postsynaptic site TH % m TR IHE— % T
72\~ (Stone, 1981), # 7z, MHEHIEIC X » Tht
HEn5#1/30Lm0mMEdlko ATP th 3
&5k (Rutherford &, 1978) & 5 0, %
32 ATP @ origin i B U T X AN BH o 5 8
B BELOERERTH, TS 1wk - T
L7z ATP 25, tfE sk hs, B AFHETH % h
HFT B Z LB S TR, atropine i
g, TS o duration %% % 7R lsst 3 2

ATP & & I ORI IREED 2 5 0, Hiod
Shic ATP o & TthHiltfEckEA T 5 2 ki
BN &3 2 e,

Burnstock (1981) 3@kt X v ik 2 h
7o ATP 2% presynaptic site ® P, receptor iz
feed back I L, # 5 2 -1 7 3 v, 7%
Fr =2 Y v, ATP 7z &£ o neurotransmitter »
BEEEAIIE T A e AR LT B, Py
receptor blocker ¢4 % theophylline 23 TS iz
X% ATP B8t L D £ b bl b 8 A B
FEMghotcz X, =, MED S IZ
BWTE, ZOWBRKEITENEE2ZLRSEH
{# F 4 % theophylline » EEr%E 4 = & 1 oo,
S, BB THTFETHS.

¥ & ®

EAEY MREDSEHF IR WT, TSIk 5
A&, ATP B8 & 33 L S AT, L
oo THBEFIMIZ X b, FoRM L H ATP
B AERS S hH TTREME AVRIE S hute,

Z DGR D — I BEFD 58 4 FE o B R R A
PFRENRE I X 5 7,

X Bk
Burnstock, G. (1981).
phic factors in the autonomic nervous system.
J. Physiol. 313 : 1-35.
Davison, J.S. et al. (1978).
inhibitory innervation of the guinea pig gall-
bladder. Pfliigers Archiv. 377 : 43-49.

Neurotransmitters and tro-

The non-adrenergic,



344

LS, &E & LAEcE (1983). =€ b
fB > 5 & K o & 8 1o xt 3 % adenosine
5 -triphosphate D Ef & &5 7 U v &4 ENT
Flofg, BHAFHEME 190 1-7,

Rutherford, A. and Burnstock, G. (1978). Neur-

onal and non-neuronal components in the

HATAEE 2004) 1984

overflow of labelled adenyl compounds from
guinea-pig tenia coli. Eur. J. Phavmacol. 48 :
195-202.

Stone, T.W. (1981). Physiological roles for
adenosine and adenosine 5 -triphosphate in the
nervous system. Neuroscience 6 : 523-555.

NGRSV AR O 22 IR B EALIC OV T

IR B IRERE
N I TR wLzs, 5 B B
OE B4 B oK K M HE & F

N
I

i L &I

WAL SRR T B E Y S T,
e Wa, WmAWE ShAEEAS e, £IT
B G %O BEEB OMFFREEY 4% BT
Ze i 35\ % IR B A P A B AL & A
LBE Lo THRET 5.

X8R A&

e — 7 v Ra VT A — L RREE TR
BE, FTERREATHIRED SEBERE E
T 8 A DRI EAG A B L D £ Lokt
BEEAER L, RICHETSm«WaERFE LT

1B Treitz @918 X v 45 cm L2255
% 100% WU, —BRE THRAYIE.

w2 B Treitz 8145 X » 30 cm JLFI (22 15
% 30 cm YRR E w4 W& LI R R AR 8
ENDESR T

AW WERLELTOoOEEY A2 HBWT
Treitz 84 X » 30 cm TP 2R % 5 U v «
WaH, e rBEATETIRSemERT3
KFODBEBAEE L, FICEBHEMLOLRE
R EBRT HDIL,

AR BB AR X v 20cm bl T 20
cm O EG S E R (FR, < hxZZEREEEc R
Fithic interpose L mIIZERE, BI85 2 81 K OV
FIEIZeRBc 2 AT OB A 4.

w5 8 Treitz 8% X b 50 cm @ 22 5 % %

T B

), FLF% 15ecm 0 E® & LRl &H, n
fll, §&ROYWEH OIS cm HkgT 2
AT OBMA R LIt S RERIER Lic, Bk
DY — PEEAFEESBET S o &l BHR
BN TESD L O, itk 4, 8, 12 H1ic 24 K]
A%, BT 8~12 B b IEEEM
WA LT,

BRI TITHCERT s IRM2 E < R EE
P58 < T HIBL T 5 spike  complex $7sd b
interdigestive migrating electric complex (LA
FIMEC) oWp&#l b ik s miEikx b
DI EEES L7z,

B &
SEIRERTIREE . 455 0 DRI RE AT
T EHE T 5 IMEC 2 A BIE S h4
INB R ERET A OWE LRI 132.619.6
DTH T,

1R RAMESES (LT BER) ofE
FEEAWE TEHT30% HALTWbHZ &b
B2 100% & hTtwb o xR L,
+ 5B R Lt IMEC (3 #9)Yp & 38 &
L OB L & bR KT A~E - TR T
WAGHE Lie, 2 OGIRIRAE & & AR O R RIHIHE
BTLb L+ E wHE L IMEC 23E
U ERE ECEBLELHIVETH~NE
#loo gradient LT 5.

HoBE: FdEB i KE L 2 IMEC ¥k



AT TTaE 2004) 1984

Onset 3 min later 7 min

15 min

20 sec
De———

16 min 37 min 80 min 117 min

Transection ® '
Es —WH

I\ i | R
. [ . ! o I
60 sec
1 bbb 1T
E2 { o114 2 i .A e ek ‘
o8 ‘ | I“ kiR
“'P‘”S““Ej"’ Llaslil ULl mmm T TV Y|
Ty e ' i ' ARRRARE AR ARA R} , g T mn
E; W,MWMMMMWMnJVAIY#{J_.'J}AT%A'M.”.'A'%{AY&% VTV

(E-E distance=5cm)

X 1. IMEC 234885 & b B RS MEE S 5 £ BHE O RINHER (Group 1: k) & X OW&#H L

F o IMEC =8 1kfg (Group III: )

F1. KUtk TIEBE» SFEEL 2S5 2% electric complex 7
FHE, YAEROBEHLIC O EIMER A RED 51 5,

" electric electric
complex in IMEC total complex in
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a. REHRSHOMHER & IHEhER O i
MBARUS & 2 B3 (e

YA AV W wmwwmwwmwwmwmwwwwﬂw

228 AR

A

y wwwmwmww
& Ze
WMMWMWMM«WWMWWWWMWMWM%W
ZERHT P4

force transducer (= & 2 Y #ifh &

IRENAR

m

MW

b. ZEfElic 313 5 MMC DE#E & BB 2B KA 0ES)
KB ERI & 2 HEX

72l 11 )

"*W* _t‘-‘,.‘ﬂ. e

e i 225 0 fa

ey it
i i ZE B AT P )

Ze AL PR

force transducer |z & 2 Wi H)

ZE B L1
[ 72 i

BT T TN v VT P
ZE B AL P4y

_[ER@2043 604 4B 2.5 mm/Min

.........................................................

R2. ZERERSONEGES

FIfl© oo MMC A4 HFR 13 54.9+18.1 4, # 2. REFEGH
FERFNL 7.5+7.2 0 Th » 1o, HEEA 200 g (5 + &) 5%, +I8E» D
ZEBALFIEE o hoEncd, 13&A LR
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K1z BER i@ A/ h o fRiE D SP 23 RELRNC B S
THMBR 5 - v RR U, BUREER D B

T IXIPT R — B U C o058 0 BUREEE 2SR AN 78

Wbt BB TR B SP &
5 BER Bz L <ML Tk b, WHEMERE LT
b INEE SRR ikt L bt (X 2-a),

Z =

1. BEZeBREMRRIC X 5 BEFEREMRED
wﬁﬁa%%ﬁﬂkmﬁﬁﬁ%WVTﬁﬁth

. WEX L BER ISP nEBEL TWA
%kﬂ%%ﬁLf%W%&# Db, 147HE
» SP %5 BEM # & If@EIFIE—FK L T
LE LD, FENESP 25 BER NGO
I HEEE) & & 2 b,

9. zelEalki L <, ZEBMEMNRIC X H i
BHEYT-Td MMC 3 +—45E, B
B, MIBEZER, ZERBALFIMIA~ & ARk O #E i %
RHERE L, IE B AR CoRIBURR B 23 B R XN
—HKLTERDORI, X HICHEZEE CETE
X E MMC p3EENzFA L, ez BT b i
Bz —FK L, RIEES RS bR, ik
Wizt oo MMC & 58U BE o F L [ FR & e
A s+ 2 &, &% <2 phase lIT ©
SRR AM OB b THE A<, phase 11
DOFAEFE LML CT\WAEFEL D, B
g o fiic, B2 O BT UEEE) H

AT AL 20(4) 1984

BHBHEEZ BRI,

3. ARG, BESHA AR
feEEh Sk A0, BRI E 22 T IR EES)
DITHELTWB EE 2 B,

& B

1. EEBICL 2HENE, 7+ —A 7
VA 2 =1 X AR, BT
—H LT, BEESHERTDEEZ DR,

2. RIBZEB Ak o BN MG EE) O il
2, BEOBEIEER SRS H EE L DRI,

3. RERSHTE, FICHEEZEOEEIT
D BT,

X [

Code, C.F. and Marlett, J.A. (1975). The inter-
digestive myo-electric complex of the stomach
and small bowell of dogs. /. Physiol. 246 : 289~
309.

i B (1981).  Z=IEIIC R % HALE © FENE
B, HAFHEHE 17 137-145,

EE-E (1982). KEMEUEAEO B B L ONE
EENCB T 5 RO, B AR TS 18:
19-38.

I (1983). ARLEHEMIZ T HRIELE O
HERENAZ> T, BAFEBHE 19:

310-312,
ML E R (1984), REEMEMEO /NG EE OB
A BANESARIESEE 20 638,

Roux-Y A B EHEKICK T HHHEX &
IR X 5 /N EB D Kt

FEAFESH DRAR IO HAR
o E L e BB K e W 1

* By % . o
=] =

ARERR AR BT AR E LT, T
“fEB~oFZEZEREEMR S, Roux-Y iz
ElC X AIEFEMSThA T A, SEIH
3 Roux-Y fir e X B IHE HEE O BEEE
D HWT, RERENCH R A AR TURTE
BRE 74 —ANT VRS2 —9— % ERICHES

L, RN &I 2, Bl NS L
st LicoTHis4 5,

B &

6~8kg DHfELI KA & v 7 2 — LB P I
BARE L, #RIEE & K2R UM L 7218, Treiz 8945 &



MACER L 2004) 1984

D #9540 cm fT I o AL 0 22 1 % B W L,
Roux-Y K12 i v LIFIREEL Y& %17 - e,
YHzeia# 40cm & U, D{lZels & Ze gl
V& URRE BN 2 T Lic, itk 2 BT
HEMEL, 3B - =B oMl - Roux-Y 8
U2 o Y 2B SR ET R T AR A
41E, X 6wz afl-Roux-Y W& 22« 22
P 7 # — AP F VAT a—H— (AR —
AT 4 NN HREE LT, TOMER 28
MIB XY, BT 24 BRoEse©, # 18
bio b, ZEER L OEFER (5 + 4 2002) ©
BHFEE 5% 0 HTEX & DU R % R R
FRUMET L7e,

& R

1. Z=2REHA

1) #7%E X _E basic electric rhythm (BER)
1z spike potentials (SP) WEHEICERK L C
WAHARFIZ 7 # =AM TF VAT 2 —H —TH N
M rAabhnt, BER oSHE X+ 4K TH
20 [B1/4, Z2R5 a4l 18 [B1/45, Roux-Y W &22 15
#1318/ 45, ZEBALFIAIR 13 [/ 5 T H - i,
Phase 11l » #1213 = ©» BER 12 & EIE © SP 23

A & 5 BHEX
o FEES 0.3%)

+ g
Epom O

s R A o T bt sk
Roux-Y wy&7e i '

AR
72 B L P 1)
Phase I  Phase II

Phase IIIo) 4
force transducer = & % U1
ZE 1 L
sttt MM
Roux-Y w42 k5

VY V| \NVY Vo, MMI\WMJ\MWW
72 B AL P AR) MIW\MWM

T # % 1 mm/sec
R1. Roux-Y XIHEFEME O/ NG EE) (2218
). &ALk % BB & L OUE R
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90~100% =B L CIs b, SP AR & IHE il
R L osEINFE O FEE L L C\wie (KD,
2) MEEHEH1~2 7 A8 o/NEsERAT

a: Phase I ¥ X OBRIHER DIRE
KA EmIC & 2 BHEK
- - K E$ 0.03F)

2% 01

- o
Roux-Y w4 2cp
e —a w——————
22 B BL P A
force transducer (= % % 4511
78 B DR
Roux-Y w4725

ZE B L P B

‘““‘ B 14T Ty i

.............................. feeeeiiessesssanns

b: Roux-Y W&22H5 & b 84 L 7= MMC o {54
" WL & 5 HER

) L
y " ™

22k Dl

il -

Roux-Y w4228

ZE WAL P4
force transducer (= & 2 Yl#HH
ZE B T
e i
oy vy

Roux-Y W& 7ehs

72 B AL P48 . I .
Tl P20 55 6047 # 2. 5mm/Min
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)



358

R, +=#B w4 L Interdigestive Mi-
grating Myoelectric Complex (MMC) ¥, 2
%, Roux-Y Wp&azels, ZEBRLFIMI~ &K
KOEFME AR - TEE L7, IMEHER LD o8
IS 2 22l il 2s & Roux-Y W& 225, 2505
FLPE A~ L e, —J5 2o MMC & ijhic,
Roux-Y W& 2Bt B o MMC 23 %4 L,
Y IZZGATFIRI~ S L7, B AR B & A7
BT & —B U CHMIHERE 2 A Sk, FLFR
~NMEREL, C OBINEEE OEIE, + 38
L 0 AR D HGEE A RO PR D IR D &
e ote (K 2), — o MMC ¥ X ORI
Bk, ZZHALFIAE CmE LW BE b H - T,

3 AL BT A MMC o FAERR & &
R A a2 &, BEHRI KB T
164.8 43, 2285 b fil 105.6 43, Roux-Y W& 22i5
47 43, Z2IBATFM 61.7 5T H b, Roux-Y Y&
225 ¥ X 0z BRI © MMC o F A4 kR 2%
AR L T e, SRR iR L,
Roux-Y W& 22500 bs - 7,

4 FEANE~D MMC O (%38 JEE % 5t
ThHE, TRBERELLBEIREA LSS
B i~ MMC 2ME8E LT e s, 2205 n il &
» Roux-Y W) &2~ 11 81.5% DEIEHHE ©
Hbh, ¥ Roux-Y &2 X 0, YHZBRAT
FIRI~L 75% DBRIBHE TH - 1.

2. BEfEE5H#%

TR GH, TR E» SEBIMIAE ©
RO, 13 A ERFRC, BER 1ok
NOYREED SP A HRI T E CEE T 5 &tk
HOMHER <2 —v binote, WHEME LS E
55 D WUHETE DA HL RNk fE U 7o, Ao dd 12~14 B
MIT2E X h MMC 23 %4 L, +348B X b
BN EET S MMC it 2 h & b 9 3 B
BB TH - T,

EBLE BLU fEE

1. Roux-Y ik AlEEHEK 1~2 ~
R Co/NGEE) A BTN & R A ke
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L7ehy, ZERZ U8 LT d MMC i+ 45,
Zeip 0l Roux-Y Wp&22fs, ZERBATFIMI~ &
AR DBHME R LERE LI, — H2eE W
FLF98) T & 5 Roux-Y W& 225 & MMC »3
AN FEAE L, FEZEBALFIE~NMERE L.

2. &Aoo Phase I GRINKER) OFRE
RIkmiL, + il coRER L T e, Roux-Y
V&Zels, ZBILFIC AR L T\ eny, &
#uid Phase I 28#i LTk 9, Roux-Y Y&2e
BHOKIENE S D EEZ B,

3. Zepofil & Roux-Y Wy & 22 5 i T i
BER frEAE 2N EICE N LT ien, Thid
ZEEHEC L Ad 0 LE L b,

4. AEHEHETCE TR L OB TE
LA LRI BRI <2 —v Einh, AHAI
75 SP B RLIURI 23 b vz Ehe,

LIk X b Roux-Y KA EFHEE O /NGER
<, AXo#EE T H MMC o EE O,
Roux-Y W& 22 c MMC 58 UG % £F 5
HEDOBEEEND L ENE L E R ST,
COEBIEMEBOMAOEBC LS 0
s, BHOHHER LIGERIC X 5 b D2k
SHEDIEHBHAYBETLEELDN S,
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Bueno, L., Praddaude, F. & Ruckebusch, Y. (1979).
Propagation of electrical spiking activity
along the small intestine: Intrinsic versus
extrinsic neural influences. J. Physiol. 292 15~
26.

Carlson, G.M., Bedi, B.S. & Code, CF. (1972).
Mechanism of propagation of intestinal inter-
digestive myoelectric complex. Am. J.
Physiol. 222 1027-1030.

P (1979). HALEEoRN S W, 2RO E
W BEWE, p25l IR, EH

Ormsbee, H.S. ef al. (1981). Mechanism of propa-
gation of canine migrating motor complex—a
reappraisal. Am. J. Physiol. 240 : G141-G146.

MILERIf (1984), [REEEME O /NEGEE) DR
& BAVNES R 2EE 200 638,
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B FEdh R > Computer 12 & 2 5E &) o g4

EINIPNS 2

NI =,

|

i C ® IC

bhvbiuk, KIBRESGEE A, AEEER
34T M B 3 % ¥ (Endoscopic  Retrograde
Bowel Insertion, ERBI) 1z X v, MIKROTIP
%, SIRKERS, LATREG S Sk, BB A
L, GBAEMBEOENTEREEXITR-T w5
(Sasaki &, 1981).

WK, B O EZWFNTL, AT
BEEOIRIE S L ORI 2 51l L, B o F
BIRE, EEERERD, HEOBETEHLEIIS
BEEhRE (Motility Index, MI) % T X
7o (Parks, 1973), L L, HAFEMAFHED
o, WEHOEBHCHA EOBEES LY, B
EERBOMBELEL S, FIcEM TR S o
AT EDRENE\, £ 2T, 46 computer
AT, BAREMEO, X EBWIEFHO

10

oo
1

FHOMS EmDm™
i

BRI
exR K 8 I E &

z:2]

=N

TR AT e 5 e D THET 5,

FHE LU BiE

computer (¥, HAY:ER D ATAC-450 % f
W, 7w 5 a1k, BASIC 1o X h g#L L 7-,

ERBI g X v, Sk, 7B S bk
B85 R ¥ A L 7= MIKROTIP k L
BN EREY, -2 —va—F—CEHL
To. Tk, BEL, #15 s D&%, com-
puter  AJIL, A-DEHar Tl -7, 1 Ho &
DYV TV IZEALE,0.98EL, v 7Y
VIZRA YV MUY, 1024 S LT,

KB EEN I, — M2 3 cycle/min TH b
o T1ODWENL, H 2Oy 7Y v 78
IV I TEDLZDONAZ LTS,

A-DZEHI X v 1§ B h7c 1024 SO BIEDE
i, BHEMREOESEL —BT5H, o

N=28
(M+SE)

----------------

----------
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N =189
r =0.808184
(P <0.001)
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(x10%)
arta—g—IlokbitE

2. BFEMCRDITBEBHHRRE 2 v 2 — &8 — 1Lk b RD-BEBRK AR

DEERRET A L & LT,

LIAT, EDOFS VAT 2a—H—ThH5b
MIKROTIP # BT, BAEZRET 5 &,
electrical 0 5%, K& L THRETE A, Lo
L, BREMBOFEENL, electrical 0 St
WEBEL I 2 CRETHE I h b0, BA
R O HNCER L Tix, EEOZ/LoME
BEREYEDDLENDH T, £ ZT28HD
A-DBHHED 1024 EoY v 7 ) v 7 #EA Vb
DEfEA, PNEVELSEN, K, &2 HHE
DEERKRD, FEHEYH L, ZOBEORE
THERENR0EEL, EFE L,

FIEBED —ELA R B D & Th o MA
Lickoh, ERGMERLE, BERAL0
(68.26%) @, LT AV VTV VT RAL VL
i, PNEWIELS 10 FBIHEY L, £ T,
10/ B O ARHR0 8, 2 ERLED
= (KD,

MoT, 1024 HEOKY VTV VI EAL VD
BiE &, 10FEH O SOKMHEDEZ INE L 7oFa A
%, BBEEREE Lc, M, 10 FB OEELLT
DEE, 0 & LT,

L EoFEi X b, computer Iz L h Rai-
BB R L, AFRICRD G EE R,
189 (il o B E B i AR ic > %, MBI & R D THIC,

K2R3 &<, MEmcMFRCKRDE
SEBYGRH, #EENC, computer 12 X D R EE
BRB R 7y b L, TEOHEBREL,
0.808 TH b, HEFTFHIZ, B 0.1% LT T,
MEECELSERCHEBOD 5 Z L2VREh
7.

& B

MIKROTIP X v EH 2 nic lBAREMEOE
W %, computer IZX W fTin o7 &I
I, BB IbI, BEEOHD SO LT
7o, Efe, (EROBAFHNCRDIGEBNREE O
MR A Th, HIAFHCELCAREIHERED
HHZEDRENT,

T, BAEMEY A-DERTHZ L
Ih, BEHREE KDL UM, 7
=i EOIGANTREL e, 5%, BAE
HROFTCERTH D EE 2 bR,
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Sasaki, D. e/ al. (1981). Antispasmodic effect of
prifinium bromide on the proximal and distal
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colon in patients with diverticular disease.
Gastroent. Jap. 16 1 344-349.

Parks, T.G. (1973). Colonic motility in man.
Postgrad. Med. ]J. 49 : 90-99.

T o EHEER OHEERIC OV T

FLRER R RS i
ESIE A -

iE L & IZ

S B oo HEE SE B 12 B3 A BF4e 3 Bayliss and
Starling (1900) LIk % < OHENHR BRI DY,
bolus & H\ T #it5 134 7o~ Frigo and Lec-
chini (1970) I EL~ £ v P B X OF 2 F5E
W2HB A L 7o bolus DHEME & fEAER, A& DI
faos DHEAEB A BRET L, ko TiE L
WL O DFIEEEF TS,

AEBRY, ThETOHEEL R HAES
K fE M5 40 SRR A o R A L 72 bolus % [&] &
L7zikReT, #EEESRF O bolus DH#EHES &t
EHOIMBEAERET S & THRIE LK.

X B H &

e v b (400~600 g) A ANFTIHIMEE, T
T8 (4~5cm) % fLFIA 5 5~10 cm DT T
L, AR ERCCR®R, &S 4dem D5
FEE A A FRL L 7o,

HEEEENIFEHER (F 7 27 v, RELD
mm, £ 5mm) ifE (B 1mm, £ X 50
mm) O CHEBRECHEALLE AR
Locke ¥& % i L 7c¥tid (10 m/, 37°C) i 3kiE
CEE L, ZOEROFEE AR O mIc B L
w‘AFF(EANE, TB-611T)wwCilE L, &
reAER, S EEEROREER TR OENELE

B AER T E R OHEEES), kL OEK RAEDEDFHZ TRIE L,
Wiz X HHEEEB A~ OB O L THRE L7,
1 min 1 sec
1 T . T T T e o T e T i T T r e o T T

Tension 5g
Propulsive 10g
Activity

M1 BIEEHEEED)

L wEEG SR OERT, T HEHED
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& R

1. B RMEHEEER)

D EEAR OREFE I T AN 2~3 g DER S A N
2% &, HE16.242.8[0/5 (n=10) ©HF
WIS b ND, T, £EKICR T O
nsb AN 5 B Fat o — @i D HEEEE) 23
WA LT D, £ OMER4.0£0.9 [H/10 4
(n=8)C, —[EDOHEAEBHRFR I 649 F
M=DNTH5H, ZORORAHAETL10~20g
WET S (KD, Zo%e, #EESHORA L
IR HEE R T DR IOME T L, HEEER O
Mk & iR 2 BN EIE T 5,

COX 5T BRMEOHMET L 2~3 KT
RAEFE R X OHENI R« B L, Mk
D,

2. EYoE

B 76t HE € E B AN B 55 L 72 kB8 T, carba-
chol, neostigmine, prostaglandin, metoclo-
pramide (107°-107° g/m/) # AW\ ¥sin L <
A5 L, BEEREEICHEESTIET 5.
O, HEEEB)OFREITELT L THEER D
IfERSEE D, HEAEEBN D RA T 5 & U A
KHElE s, Fio, EFTESH O HEAEE R
A E TORR D REKEEICEL 8D,

z %

REBRGECEBWT, EHERABECHEAL K
bolus 135 1 1 il 2> & BT 5 HEAE T D Zops
FLEE NS, Fio, BRMHEALEE)NT atropine
(BX107" g/mDi 5 THAkT A E0bCAER,
1980, B D¥ERNC D < HEEEB) A 3ldst LT
HEEbhs, BREHAEER)ORA &I
EFH O EIHE T HFEE 5 D bolus X H 1
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WL < LG L, FEATIHE L IH X
NHDEEZLND,

Yo B >\ & % L, carbachol
(107°-107° g/mD) ZAREEARH & 5 ik U i fEE
X OEHET R LI IUEIER 2R L,
B FtEHELEE B 258 L 7o IR AR C HE B BT
THIERERD &, HAD B X OREHE R
R EN$ 5, —7, prostaglandin E,
(107°-107° g/mD) 135 Bt A AT & R 7% IR 3 %
By, BAETIIC L TR 2R3, LaL,
B 05 7 v i o AR MR VO HE A S B 6 L T T
ER%RT., &2 A%, trimebutine maleate
(1077-10"% g/m) ¥ PGE, & It ins B
AR L, BEMSA R L CIEEIE R & R
TH, TOBEIHEER I ICHH s B CF
R, 1983),

Lich o T, HEAEEBNCE 2 5 Y DIER T
MEEH 2 WM T BB E O R HEEEE 1 TLHET 5
EEBEZBNAB, Tiobb, MEAERDIHED HEAE
HE)O trigger & x5 T B AEEMEDVRIE S h
5,
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Bayliss, W.M. and Starling, E.H. (1900). The
movement and the innervation of the large
intestine. /. Physiol. 26 : 107-118.

Frigo, G.M. and Lecchini, S. (1970). An improved
method for studying the peristaltic reflex in the
isolated colon. Brit. J. Pharmacol. 39: 346 -
356.

ROt ER(1980).
639-641,

AFOCER (1983)., Wl =0 b BESICKT S
Trimebutine maleate & Metoclopramide o {F
M. BASFEHE, 19: 275-276.

MALE OB e BIKE. 6:
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MBI, 27 27 F a2 % conscious dog @ 24 FFfH]
KIGEByDFLER & HALE R v e v OERIIcOWT

FEHK
% % E’

B
7a 1
7S

=
=]

™

WKLY, WER s AH /75 s% AT

LA EB OB 7R EMEALE A b D <17
bnTEi, LrLarndb, KEEBoWT
R MBI L C—E D REE b T
O BBIRTH S,
LM, BxBHER - Ah 7T AORE
$##12 & % conscious dog K& E) D & R REE 4
EWILE AL EVOERZBEL, W20
HRwEEDTHRET 5,

I

MER ALY A, 2 v 72— VRE NIk
ML, B, EBfT-8fT TiME, EBoS
PR HEOMBREBRE 74 -2 F 7 VA
Fa =W — TR E R X D EER TR &
A TN REE L, X, TIBHEEIR LW
CHEBLEMES T —T AL B RLE Y
B E U, e 1B B X b 24 BFRELL b
bl b ERHGEEY 8 F v v ALK Y VT 7
LTI -7,

& R

1. MENLE, EAAFE T 4~5cpm O
spike potential Z#HIZiRD, » H ./ 7T 2D
Rz 1L spike burst &£ - Tuste, —77, AL
R4 B U I RE vz 4 ~5 cpm o spike burst
% ¥ - 7o spike potential % 58 % H3 & IR IC
BARBHTH -7 (KD,

9. ZefEREo KBEENL 5~10 o GEALH
RS TRE ) B A U & 15~25 2] G

—, f& K& %
£3

i

o
=
1E

B cE VOO IEIS A T HE L, T
RA~DEREIE Gk L1c 3 AL A BHET 5
) 239 80% H Hd T\ iz (X 2-a), RAFHEHR
%, KpamcHEmEoldmEsnHEE L, &K
Bl OPHE LD, #97REE L D ILA~D=
BIUE T L, REfRE & iz o S I
ML Tehs, 2R <8 — v ~DOBITIZ B I hE
L clearcut Thhv -7 (K 2-b),

3. =vir 7y ) VEIETE 01y X hEE
O TR - BB R L dE Y ERZ L
fo. ZORMEE VIP 2y A X WKL, =¥
77 ) v OBMESIC L o THIMEEAEL e
f)‘oﬁ:,

BR L FC®

KIEEE O BAEEIC O\ T I, A4E, Sarna
5 (1984) pizefig ks (A% 16 B 12 contractile
state & quiescent state 23\AZ F i HBL L, KL
BB IR LT IRARIC o W CREM
BRI, BELLONRMTH D, HA
DOBFFE b Z2RERI O W TR IE R O RS RS
ShTi b, FICERBIPLCRBO NS W, 7
e o gES o BB RO S htc, Ll &
AL LRI~ DOBITIY, F—ROF TRER
16~ 18 KffEl vz & b iz LW % interdigestive
pattern ~DO A BT L IZRE DL LD TH -
7z,

SHEI, HLE R v DFRREHE AR ED,
KIGEBOM R A D T E oW EFE LT
5.
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RT) S At et st e PP N e gt
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e — |
5 min
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a. ZERERE b, A 1 RER
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a. Concious dog NZEEHIZ BT 5 KB UHHES)

50 g
BT R N ¥ VR * e L }
s — e M o M A A hh
‘l
ST\ S R A S e ek b,w\m

“
B A A At i e, SN U
| I—
10 min 1hr

b. Conscious dog o £ 1% #H1= 3317 % Kl UL ke &)
Feedmg
50
ERE ] ,UJMH&»J‘W Ao I ...'Mww.f...m :I g
LR ,LM‘WLMWMMW Ao MMWMWMIM«J-MA
F AT HER ‘JULJV‘LM;ru\‘*tw\k‘\\wkwﬁbNL&M.% piwtih, WJWVM M it

(DR W . SN Y U Ik Lo u\\\\\w.\.twwwwmM--u \www,«kwwjumw

defecation Lhr
et (RPUS K Y N W0 J D SR . _,Mh__m__\_)‘_“\w&_Jsog
R o PO N O ¥ e o, N Ko »
b [ | p e ( w

et bW AR i N g LI T T
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Fig. 1. Effect of 5-HT (10-7 M) on contractile response of guinea-pig ileum induced by cisapride

(107" M).
5-HT.

Response to cisapride never induced after desensitization of the preparation by
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Fig. 2. Dose-response relationship of cisapride
against contraction of guinea-pig ileum
induced by 5-hydroxytryptamine (10~7
M).
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