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Role of Cell-to-Cell Coupling
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INTRODUCTION

Smooth muscle cells are usually believed to be electrically coupled to one other.
Originally this was concluded from studies of coordinated contractions or studies of
propagated action potentials. With the studies of Abe and Tomita (1968), it was shown
that small strips of guinea-pig taenia coli behaved in several respects like a cable.
They showed that application of a DC-potential across two electrodes serving as a partition
into which a length of muscle was inserted resulted in recording of electrical potential
changes inside cells outside the partition. The magnitude of these decayed exponentially
with distance. It was inferred, without direct experimental evidence, that this technique
could lead to calculation of a space constant, A, estimated as the length at which the value

of the recorded potential decayed to —-61—~ of the initial value. By analogy with the squid

axon and other systems of leaky cables, it was suggested that A= / % Tm_ where a is
corss-sectioned area of the cells, 7,, is transmembrane resistance, and 7; is intternal resistance
(including myoplasmic and junctional resistance). This relationship has not been tested
experimentally because it has never been possible to vary 7, and 7; experimentally,
measure the results by a method independent of A and determine the effects on A.

Subsequently Ohba et al (1976) introduced a technique where by junctional impedance
of strips of taenia coli of guinea pig could be estimated by applying different frequencies of
sinusoidal currents across strips perfused for various times in sucrose. These workers
assumed that the equivalent circuit of the tissue in sucrose could be represented by a
myoplasmic resistance in series with a junctional impedance, represented by a junctional
resistance (R;) and capacitance in parallel. For such an equivalent circuit, the impedance
at infinite frequency should be the myoplasmic resistance, the junctional current flowing
entirely through the junctional capacity; the resistance at very low frequency should be
the sum of myoplasmic and junctional resistance, no junctional current flowing through
the junctional capacity. Again, while the taenia gave impedance values consistent with the
proposed model, it was not possible to evaluate it experimentally.

The structural basis for coupling between cells has been suggested in many systems to
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be gap junctions, which in several cases for vertebrate cells have been shown to allow
flow of ions and molecules up to 817 daltons between cells so joined (Loewenstein 1979).
However, we have shown earlier (see Daniel et al. 1976; Garfield & Daniel. 1974) that some
smooth muscles which behave as if well-coupled (synchronous myogenic electrical and
mechanical activity ; A greater than 1mm) have no or very rare gap junctions. These
included for example, longitudinal muscle of the dog stomach and intestine, rat myometrium
in both pregnant and non-pregnant animals in a variety of hormonal states.

However, recently we discovered that rat myometrium had many gap junctions, when
fixed and studied by thin sections or freeze fracture techniques during parturition (Garfield
et al, 1977, 1978a). Subsequent studies revealed that gap junctions were present for a short
time prior to parturition and for less than 24 hours afterwards (Garfield ef al, 1978,). A
similar pattern has subsequently been found in sheep (Garfield et al, 1978;) and in guinea
pigs (Garfield ez al. 1978y), except that in these species, a few, small gap junctions formed
a few days prior to term and then increased in number and size at term. A simular but
less complete finding has been made about gap junctions between smooth muscle cells of the
lower uterine segment of women undergoing Caesarian section (Garfield et al, 1978y).

These findings raised two questions: 1) What are the control systems over gap junction
formation in myometrium, which prevent gap junctions from forming until term or near
term ? and 2) What are the changes in myometrial function that result from gap junction
formation ? In particular are there changes in A or R 7 associated with gap junction or
disappearance ?  What consequences are there for uterine function at term ?

MEeTHODS

The methods used for preparation of tissues for study by thin section electron microscopy
or by freeze fracture have been previously described (Garfield et al. 1978,, 1980). Quantita-
tion of gap junction formation has been carried out on thin sections rather than on fracture
faces, which have fewer of such junctions per unit area of membrane. This is because most
gap junctions in myometrium occur between cell protrusions and fractures often do not
extend along these protrusions. Data have been expressed as number of gap junctions per
1000 um or total length of gap junctions per 1000 um. These values were obtained by
standardized study of randomly chosen cross sections of muscle cells and were based upon
direct measurements of gap junctions and estimation of total membrane area by measurement
(Garfield et al, 1978,) or recently by a stereological approach (Garfield et al, 1980). For
study of development of gap junctions ¢n vitro a standard organ culture system was used
and described (Garfield et al, 1980).

Measurement of space constants () of longitudinal muscle of myometrium was by the
partitioned bath technique of Abe and Tomita (1968). Impedances (Z) were measured
by a technique similar to that of Ohba, Sakamoto and Tomita (1977).

REsuLrTs

Role of Steroid Hormones in Control of Gap Junction Formation in Rat Myometrium.

Early studies showed that no manipulation of estrogens or progesterones which we
carried out caused gap junctions to form in myometria of non-pregnant (Garfield & Daniel,
1974 ; Garfield et al, 1977, 1978,) animals but we have subsequently found that gap junctions
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do occur at certain stages of pseudopregnancy (Sims, S., Garfield, R.E. & Daniel, E.E.
unpublished).

In midterm pregnant animals, ovariectomy initiated abortion and/or absorption of
fetuses (Garfield et al, 1978,). This was accompanied by gap junction formation. Both
gap junction formation and abortion were prevented by replacement of the ovarian hormones,
estrogen and progesterone (Table 1). Studies by others have shown that estrogen alone
after midterm ovariectomy promotes abortion; thus we assume that it is progesterone
withdrawal which promotes gap junction formation and abortion; progesterone thus
probably inhibits formation of gap junctions.

Table. 1. Steroid Hormons and Gap Junctions

P

Gap Junctions

Treatment n Membrane [1000 gm

Ovariectomy

Shamoperated
controls 2 0

No-Treatment | 12 3.5

Progest. (4 mg) <0.001
+Estrone (100 ug) 12 0.1
Daily

At Term

Controlsdelivering
(22-23 days) 6 9.0
-+ Medroxy- <0.005
progest. 11 1.4
(22-28 days)
+ Progesterone | <0.005
(22-28 days) | 6 0.9

This probability was further borne out by treated rats at term with progesterone (2
mg/day) or medroxyprogesterone (2 mg/day). This procedure prevents delivery and many
fetuses die. It also markedly inhibited gap junction formation (Table 1). Further
evidence for an inhibitory role of progesterone on gap junction formation in rat myometrium
was obtained from studies of the development of these structures ¢n wvitro (see below).
Furthermore in studies of myometria of pregnant sheep, which showed decreased plasma
levels of progesterone in maternal and fetal plasma near term, there was a negative correla-
tion between these levels and formation of gap junctions (Garfield et al, in press). Thus in
some species, progesterone appears to inhibit gap junction formation.

In previous studies, (Garfield et al, 1978,), we found that gap junctions occurred at
term in one horn lacking fetuses following unilateral ovariectomy; there were, however,
less than half as many as in the horn with fetuses. We concluded that some factors common
to both horns were responsbile for initiating formation of gap junctions, but that local
factors in the pregnant horn enhanced the process. The common enhancing factors may
be humoral while the local factors may involve local high concentrations of hormones,
prostaglandins or mechanical factors such as stretch. Further insight into factors both
enhancing and inhibiting gap junction formation was obtained by culturing rat myometrium
in vitro (Garfield et al, 1980).

Gap junctions formed within a few hours after longitudinal muscle of myometrium
was cultured #n vitro; the numbers increased with culture duration up to 48 hours and then
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‘ . _—
. ! Gap Junctions
Origin  vitro | n Membrane [1000 ym
Pre_zgnelmt 0 hr. ‘ 20 ‘ 0
animals
‘ 2 7 | 1.5
T 6 4 i 3.3
I 13 i 5.7
L8 28 15.4
! 72 4 | 15.8
Nolrcl-pregnant ‘ 0 hr. 5 0
mature 1 i
animals ! 24 1 8 12.9
‘ 48 4 14.0
L 4 18.0
Im_mat]:ure | 0 hr. 12 ;
animals i 48 hr. 10 i 3.3

plateaued (Table 2). This was the case whether myometrium was obtained from pregnant
or nonpregnant mature rats. The gap junctions began as small diameter circular a
elliptical structures and increased in size as well as number. The numbers and amounts
of gap junctional membrane greatly exceeded (2-3x) that present at term. These levels were
achieved without addition of steroid hormones to the culture medium, even when the medium
was Krebs’ solution rather than the standard culture medium. Even myometria from 20—
30 day old rats, presumably not exposed to high levels of endogenous steroid hormones,
developed some gap junctions (1-3/1000 ym compared to 14-20/1000 pm in myometria of
mature animals). Thus it appears that in the uncontrolled state (no hormonal or nervous
influences) the smooth muscle of rat myometrium develops some gap junctions. Some
humoral and local factors increase the number at term or decrease the number otherwise.

Pretreatment of immature female rats with estrogen increased the number of gap junc-
tions subsequently formed ¢n vitro. Progesterone pretreatment alone or with estrogen had
no effect (Table 8). Thus estrogen enhances gap junction formation (as also surmised
from the positive correlation between this process in myometria of pregnant sheep and
maternal or fetal estrone or estradiol levels (Garfield ef al in press). This estrogen enhance-
ment was tested further by placing estrogens in the culture medium for myometrium of im-
mature rats.  This too (Table 3) enhanced gap junction formation to levels approaching
those in myometria from mature animals. Since estrogen addition to the culture medium
had no effect on gap junction formation in myometria of mature animals, it seems that
exposure to estrogen but not its continued presence is required to enhance gap junction
formation (Garfield et al, 1980).

Treatment with estrogen ¢n vitro was necessary to allow progesterone to exert an in-
hibitory effect (Table 3) in immature animals. Progesterone along with estrogen n vitro
inhibited gap junction formation in myometria of midterm animals (16.3 to 9.0 junctions/
1000 ym). This probably reflects a stimulating role of estrogen in synthesis of progesterone
receptors (Vu Hai ef al, 1977). These studies have led to the proposal that estrogens promote
the synthesis of gap junction proteins in rat or sheep myometria but this synthesis is
prevented by progesterone acting on its receptors (when they have been induced by
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Table. 3. TLffects of Steroid Hormons on Gap Junction of
Myometria of Immature Rats
o o I |‘” I Ga .
, ap Junctions
Treatment \ ‘ n . membrane /1000 um
In Vivo In Vitro 1
Control oil vesicle | 2 l 0
p 48hr. ‘ 5 1.9
Estrog.
50 ug/day 48 hr. 8 12.7*
Progest. |
2 mg/day 48 hr. ‘ 6 3.2
Estrog. i
-+ Progest. gl 6 | 12.4%
None 0 ; 4 0
" 48 hr. ; 10 ‘ 5.6
L . . ‘ |
” pres /ﬁﬁhr 10 11. 9%
Progest. 48 hr. 1
” 150 ng/ml 10 ‘ 5.0
Estrog. ! ‘
i -+ Progest 10 | 5.7

*: Significautly different (P<.001) from 48 control

estrogen). Cycloheximide in doses blocking leucine incorporation into myometrial proteins,
completely prevents, formation of gap junctions in witro (Garfield R.E., unpublished).
Thus the proteins necessary for junction formation are not available in cells on initial
culturing.

Role of Prostaglandins in Gap Junction Formation.

Indomethacin (10 or 20 ug/ml) or 5,8,11,14-eicosatetranoic acid (10-20 ug/ml) also
inhibited formation of gap junctions % vifro by myometria of midterm pregnant rats. This
effect (eg, reduction from 25 to 7.7 gap junctions per 1000 um could be overcome by 200 ng/
ml of the endoperoxide analog U 46619 but not by another analog (U 44069). Thromboxane
B, (5 ug/ml) or arachidonic acid (5 ug/ml) also partially overcame the effect of blockade of
cyclo-oxygenase.

Similar findings have been made in myometria of guinea pigs at term (69 days) (Garfield,
R.E., Dukes, M. & Daniel, E.E.).
at term. Also abortion induced by a prostaglanding analog administered in day 65

In this species a fall in progesterone levels does not occur

initiated gap junction formation. Thus in this species as well as in rat, prostaglandins
seem to play an important role in gap junction formation.

Functional Significance of Gap Junction Formation

The existence of an elaborate hormonal system preventing formation of gap junctions
between myometrial muscles cells until term implies that their absence may be important for
maintenance of pregnancy and their appearance at term may be essential to normal labour.
The simplest hypothesis to explain the function of gap junctions in myometrium would be
that in their absence cell-to-cell coupling is poor and coordinated contractions do not occur,
while in their presence, coordinated, expulsive contractions occur. However, many authors
have shown that strips of both non-pregnant and pregnant myometrium (e.g. from rat)
show coordinated contractions and propagated electrical activity as well as space
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constants (A) of >1mm. Since cell lengths are less than 1mm, this is usually taken
to imply low resistance contacts between cells. However, no one has made an assessment
of the effect of absence and presence of gap junctions on A in a given smooth muscle. When
we (Zelcer and Daniel, 1979) examined this question in longitudinal muscle of rat my-
ometrium near term (no gap junctions) and during delivery (with gap junctions), we found
the sapce constants were identical (1.1 mm). Also in animals aborted at midterm following
ovariectomy or prevented from abortion by hormone treatment (see above), the space
constants were identical (2.1 mm). There are many practical and the theoretical problems
with determination of space constants and their interpretation in relation to cell-to-cell
coupling: tissues may be damaged during dissection, cells may not be all oriented in the
long axis of the strip, the cells may be arranged in branching bundles or bundles which are
not aligned with the long axis of the strip: also gap junctions are not just between cell
ends but also provide side-to-side attachments (which may promote lateral rather than
longitudinal current flow), the strip is probably not equivalent to an infinite cable since the
resistance at the cut end is high (Wiedmann, 1952), the strip must have sufficient length
(>0.5cm) between the stimulating electrode (Holman, M.E., personal communication),
the transmembrane resistance as well as changes in cell geometries affect the space constant.

Recently we (Sims, S., Daniel, E. & Garfield, R.E., unpublished) have measured the
impedance of strips of rat longitudinal myometrium during pregnancy, just prior to term,
during delivery and one to three days later using the method of Ohba et al (1976). We
analyzed total impedance into longitudinal and junctional components by assuming that
the equivalent circuit of the tissue in sucrose was a myoplasmic resistance in series with a
junctional impedance composed of a resistance and a capacity in parallel. Thus the
impedance at low frequencies was derived from the sum of the two frequencies, that at high
frequencies was from only the myoplasmic resistance. On this basis the junctional im-
pedance was the difference between these two values, assuming the junctional capacity to
provide a shunt for high frequency currents under all conditions. The values obtained for
junctional resistance decreased from about 8002 cm in non-pregnant animals to 4002 cm in
midterm pregnant animals, to 2002 cm near term, to 80.2 cm in during deliver and recovered
to 16002 cm one to three days post-partum. Probably the changes with the approach of
term are related to change in cell size and arrangment and size of extracellular space,
but those occurring at the time of delivery and just after delivery are related to gap junction
formation. A change in the extracellular space may contribute to the recovery of the
value of the junctional impedance after delivery.

During delivery, the difference between impedance at high and low frequencies is
small. Also the impedance loci are depressed below the zero negative reactance level in
plots of real impedance versus imaginary impedance (negative reactance) ; ze. the locus phase
angles are much less than 90°. Sometimes no impedance semicircle can be plotted. Thus
there may also be changes in the junctional capacity during gap junction formation.
If the junctional capacity prior to term represents that of a non-gap junction site of coupl-
ing, then the capacity of the gap junction may be markedly different.

Clearly, these preliminary findings raise serious questions about the interpretation of
space constants and the site of junction resistances and capacities in smooth muscles. For
the first time, measurements have been made in tissues with and without gap junctions
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and the results do not provide straight forward support for the notion that gap junctions are
the only low resistance contacts in smooth muscles. They also leave unresolved the question
of the junctional significance of gap junction formation at term in myometria.

SUMMARY

1. Gap junctions have been shown to be absent in myometria of several mammals
prior to term, to appear rapidly at term and disappear soon after delivery.

2. In rat and sheep myometria, evidence has been accumulated which suggest that
estrogen promotes gap junction formation and also is necessary to allow progesterone to
inhibit their formation. Presumably estrogen stimulates formation of progesterone
receptors, enabling progesterone to act to inhibit gap junction formation.

3. These findings suggest that absence of gap junctions in myometrium may be
essential for maintenance of pregnancy and presence of gap junctions at term may be
essential for normal labour.

4. TIn rat myometria and guinea pig myometria, prostaglandins also may play an
essential role in gap junction formation ; possibly an endoperoxide or thromboxane derivative
is involved.

5. Gap junction formation in rat myometrium did not result in a detectable decrease in
the sapce constant. Junctional impedance did appear to decrease associated with gap
junction formation and increase when they disappeared, but it also changed when cell
geometry changed prior to term. The usefulness of the space constant to evaluate cell-to-
cell coupling in smooth muscle needs further examination.
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BB $IXevyy (3H) CLEEL, %
oM TR ATT - T 53, 5) v o DiiE &7
£ 0 HEEN MRS I IE T HEHIE = o — m v s
FETS. BT 6) ZOFHLWIIHIMERD EEY
HIZATP TH 5 &\ 5 RBIC DWW THRGET L 7225,
CDIREE A LT DR R AE D ek 5 725, Rl
B, ) EALEy P OFHDOMAABEREARZ FHT,

JE7 MR o BT X A B OME B o B
WA MRy, 7 =vx 2 vty FROFD
DIFPEEM O REIIAD O Nish -7, ) 7 2DE
MEEMIL ATP T E L TIM L 7. & 72 ATPIC



134 VYRV Y A

BT % F A O I AT

atropine 0.2mg/kg i.v.

VPS VPS VCS VCS

VPS VPS VCS VCS

- - - - -

s = - = 30m¢
415
<40
= 120mmHg
=40
-
Imin

B k- REMBERNC X5 1 2 O F oiiE
VDSt SRAERE ST AR
VCS : [AH it

20Hz, 1msec, Supramaximal Voltage

C1-Ce I CHEEINT, Ik

SPU B AE U 7o 4 IE 7 MESIH iR e X %
AE S ST AR B3I HBLL 72

3. REDAEHEMEDOEM

RED M w2 ELT, D2 ) Y ROR7 FL
) VEREMRED (ZEWE (ACh, NE) (2T
DX DFEMe . 2=y v FET R LY v
TEENM AR DB EEHOWE . 75§
ICDNT, ) EEYELGO RN (Dale’s prin-
ciple DTFRES) . FHT HAMHE & =75 F &4
B & DIAFIT DT, ) REWE RO SAF ) E D
T D pre KON post synaptic action 75 & 23281
DDA, B)FDIEh, FHxld ) ¥y FoH
R DRI T A EY, ABEATET
HHo ELEZTND.

4, UL F> HFIL—7TOBICXHTZER

AR, B ML~ o [ H IR ST EC $s
FTHXFF NOBREMEH I NTED, ehTh
VIP 337 M ANE O ) I R B i 26
FohTnwb, 2 T4HENE, VIP RO Z
EELEAE b D> 2 v+ v (SEC), Frha v

PR RE BT

(GLU) D% Hliza o @) 4y o408 ¥ 70k g
W A BB U 2o, DR L 721 X,
%v,W%ﬁ®mmRNK,VmAEC&&A¢

EWERIFVE o AR L7 (X 2). GLU %
‘ﬂﬁ&f&ﬂbfd’)\, ZOIEILZ=F0 5 b T—%F5
v, Bl 5 < h LT, F7z, #00
ZLBLTALEF 7 5% —DERLNAEAEN
Bote. VIPILT %, TLE v FOFLLERON
=7 bV EBEAR A 3R R IR A &
7 (¥ 3). pDs ffilx, FhZEh, 7.6240.11
(7 &), 7.8940.07 (£ L% v 1), 7.84-0.05
(=7 1+ V) THote. SECILT XDEEIFIT
AR L, LS ZDEMRIIR S M- 72 (pDe

8.8640.08). —J7, GLU!LZ Ab ZFEAICAE/E
A TH otz 3) VIPIZ LA KA 2D S X0

=v b Y EBEADMEEE, TRl o, f-
ZRARER IR ONT T ke K h Ry v TRRA S

Bh o Tl oto. 4)REA 2 OB EIRIIC<
ZHAL Y VEEHRTSE, Bk —@thicy
ML 728, W —ED b~ ARMELE. oo
b= 2 ADEWHIEAF, VCS & VIP #hfixdtic
S hic. 5) GLU 0 EL A 20 BT
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VCS VPSS VIP secretin

Nor
7.5X10710 1.5x1071° 5%10~%mol.
IRAARI IRRR] ' 1 T IRRLERRR] R
1 100m¢
1 50
-0
120mmHg
L] ] 80
40
X2 AXFERTBVIP, €27V Fv RO/ A7 F LYy BEIIRES L k&gl (VCS, VPS)
BHER DI
Ci-Co B THETMNG, 7 b v v v BN, BE 0 15
VIP pig stomach
0. 075 15 0.375 0.75 1.5X107™M
® [ ] °
\ \ ‘llg
. 2min
secretin
0.03 0.06 0.3 0.6 1.5X107%M
® ® ® ® (]
\ \ J 1
2min
X 3. F2ELAFD VIP & w27 v I viT X bR
L, 2% 75 F v —pAhbhicb &iTd, VCS & e ik

VIP DO hit i3 3 Bl & e

PAEoFRTEH Sz &L, 22LvFv
I —FDH5H VIP DERFHR T TD BH K

1) Nakazato, Y. and Ohga, A.: Intramedul-
lary pathways of the vago-vagal reflexes
with special reference to those evoked by

NEBER, BT, BRI X - Tz stimulation of the abdominal vagus. Japan.

RELIZ L Tho. Fall, SEMEECHT J. Physiol. 21: 175-188, 1971.

% VIP &7 WHIEmE & o Bk oL T 2) Ohga, A., Nakazato, Y. and Saito, K.:

I 0 SRR sk RN XLLES 7 Considerations of the efferent nervous
TR R 2 ’\ 7z ZORAIN

mechanism of the vago-vagal reflex relaxa-
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tion of the stomach in the dog. Jap. J.
Pharmac. 20: 116-130, 1970.

3) KA W ECEEBGI O MR, ST
DA R JOHER. AR, mARWRAS, L
FARARSE. FETLE, 115-137, 1974

4) Ohga, A. and Taneike, T.: Dissimilarity
between the responses to adenosine

triphosphate or its related compounds and

nonadrenergic inhibitory nerve stimulation

FETNC R 2 1 AR O T TR

in the longitudinal smooth muscle of pig

stomach. Br. J. Pharmac. 60: 221-231,
1977.

5) TIshizuka, T., Ohga, A., Saito, K. and Ta-
kahashi, H.: Relationship between excita-

tion of wvagal inhibitory necurons and
Estimation by paper

J. Pharmac. 28:

nucleoside release:
chromatography. Jap.
661-670, 1978.

2. b FBFEHHEROME &MIEZE

PIVIPNG S-S S SIS /e Ji¢

JUN KR —4L BT, Bk XOB BB EED
DL 7o P E D (9120 1) 2 AVCTT
BT &R ENC D CHFZE L 7.

ST RN TR AR R & RMER TRz Mk 7s
fEaR L, HEH, Mk oMWt goz
L8 o 7o, TLE bR O E PR R
7 & bW e oo - 7o Lo LR T3
T slow potential change (slow wave) 73irék Hk
B9, TOBGHGITEALE Y POy ETILE
R 5 o BRSWEBLATERAT T 1.3
mm, MEHT L.2mm &5 %, TLEEE
Lok & & &g MR A & OFBIHHE B 4
7o T OB MTaE ORI AT S
LR L TS,

b b F e T, ol By T L B
k% X5 7o slow wave & Z AU 9 spike DS
RRER R D 7Y, spike 1AL A FEAE L 7L . slow
wave DHEIEIL Y Y 26 mV, &4 4HE L 2. 9/sec T
ot ZOREEFEEIRAC L0 %0
%. slow wave DFAEEIL T, WML R, BHE
MBS TOA F VEBEED B X - T, P&
2O BRI B RS, OB RILEH
BHEHTZS>DOF S Lt v b D slow wave D5
LIRE-HKTLHLOTH LN, FH1ERLH 2HE
R A & VBRI EZN DD, Na-f&ZEEERE
Ca-RZMEEFRIL slow wave DI 5 RSy
ELTHEL WD EEZBRD. & FHIC field
Fli% (0.1-0.5msec) 11705 &, Ui & EXBLE

W, Sl |

W

A bR 2 B ER RN b T INE &
e A F&E L, i L atropine T, #H#H% &HiE X
tetrodotoxin T4 L 7o, INHHLE BAC BN M
BN (e, ], p. ) DAL, BRI (2
TN (L j.p.) DRAEC IS, e jpZE mV T,
Lp &0 BEHILIK. £ 2T field FHROMRIE
Ao A L e o p DIEAEN L J. pIT X o T masked
Shakowisd., COESHS & DOELIL
MR LT CL Bk s 0T, MFEKC
cholinergic fiber & nonadrenergic inhibitory fiber
o THRENTWAHZ EHRLTED, £
Ev bEEE N E &SRB RS 2R TS,
EE y NG TR CHEIHI R DA L T
WEWHIEIR LRI, v NIRRT S
LTS,

L b HORMAFEOBEEMILE AL E VI X
S TERTAH. f2& 21F gastrin WXVFHETICHRTL
T M & slow wave @ plateau H &K T 5.
Wi EFE L LT Namy, £ L CHRE L Ca-ZBED
WIMC X - THET DY, B/ Wi atropine Dl
P X o THAMNCHHI S 50 plateau FHIC
VLEERZE LU, acetylcholine #&5-1C X - T
1t plateau M ZTZK L 720D T, gastrin LFIEHE
e (HZE{EM) & cholinergic fiber % B X4
acetylcholine DB HRIES L L EZDND.
secretin '3 gastrin D fEHAMHI L, OB
L2 DT, KRV cholinergic fiber D
TR ZIH T2 EE2bn5.
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3. BEEHINMEOBEME - RREIRE

REBRFERER BB EE A

F L & [

Hi i, force transducer & JHL >y, FEak TO
A 2D EB AL, TR 5
BB L2 HEE L T X e, TORE, HLE DI
M Eh i, 2L EENo 2 ROHHEIC 2K
A& A, FRCEIEAINCE, R ONHER) < X —
VEBETLHIEERELTE . EHIE, bhup
ik, ZoRIEIINAS, SR motilin 1 X 5
THH S h, %, ZEPIGERB b
motilin level D LA T2 &b, “EEM
U2 motilin I & » THETS D & famL &
7o RWFFECi, & OZEEIIHE I B oA
MEC X > TED XS ITBMI D0 RHES L 7.

Vil *

MEFIRR A % pentobarbital sodium @ 45 BREET
BHIE L, BHEMAERANIC Heidenhain pouch #fE
LD, [RRE R, S DI REDHHIR D —H
A lemiio o D W] NI EIEEL , & D pouch O
W A 1T 72, 2D X578 pouch (X, —HIT
Bickel pouch & X1E#TU~%. force transducer %

Gastric Body

Contractile Force,g

W

L 1 1

HA, o

Bickel pouch, W {&%B, WAFTmIERGC a5 L, &
Bx, —RELCIEEE2 S Al L T IEEL
. ohb 3 AT ESE, Biliea LT
NyEXva -l L CRlsk L e 2R
BN pH itk T 28580%, BoA 2D+
P pH A — 2 — BB A ISEEE L C, Bita
WL DB LA FEBN pH v Er =
— & =R L TR L 7o, LAY, AR
motilin X" thiopeneal sodium, atropine sulfate T
BHY, T NBIY, vena cava IIPMERHE L 72 silastic
tube L TIT -7, HEERA 2k, 1TH 1HE
KRz E & T, RE kg 4D 20g D dog food %2
Bz, KILHBEKD S X5 5 2 7. [I94 motilin
%, radioimmunoassay (= & D HIEL 7.

& R
pouch ROEH DI H B 2823 5 &, IR
e —sE o R TEE I BB L 2. B,
pouch DIUXHEHE By, 2 O IH T # T D AHE
i, 500, EEOIM ML . £H,

pouch &, ZEMEIIAE L, R 14-16 Rfilic - T
B hic, W, £8 & pouch 1k, ERC

I VLT S e VAT SN
M
— e

[ N T TN VO SN N T N N N W N A Y O N O |

50 l: Bickel Pouch

o0 [T b AR OO

Gastric Antrum
100 E Aol ilit

1 | J

Time Intervals, 10min

B 1. Bickel pouch, B, HHIEMHCHBIL T\ 5 22 IIIH
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— D IEEE A < 0L L 7223, pouch DI HOILHIETYAY, 24, 7~30. 8 73#5#5E L 7295, pouch
W, FE»ERHIEINCS DR, 550 TUL, 26.8~33.3 7 & W3 3.75~8.16 5 < §
Mg o~ U 7o, EE e miiig o el A fel 7z (X 1).

&, pouch DUHEHT) b TLAEL 7oy, —#aT, £ FEH KO pouch D7EBININAENL, A & R

Intraduodenal pH

it

w w ~ ©
T
—t—

L

400 [Plasma Motilin Concentration, pg/mlEE3

300

Feeding

0% T T

Time Intervals, 1hr

K 2. -+38A pH &M motilin level, W EB) OB R% 33

Thiopental
conscious ¥ c— anesthetized

MTL) rlﬁﬂ— VTl

A M.
Thiopental, 150mg, i.v. M_%L_WL

Motilin, 0.5¢g/kg-hr

Bickel Pouch
SO[MMWMMWWMKMMMMWW
Gastric Body
Gastric Antrum
100C . l,.M“] |‘ .[ l 4 L |
| | |

Contractile Force, g

Time Intervals, 10min
X 3. motilin 0. 5ug/kg-hr #5-, thiopental sodium *#51L T, ZOREXZIHD
B oMEENE, E51E9 525 Bickel pouch OMEBHIINEI S g\,
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iU, RO R U TR & B 4T L
7.

7R 2 DUHEES) 2% 4T L C 10 5 - 7o
& Z AT motilin % 0.5 pg/kg-hr % & THHIKPA
TG Lick 2 A, EE RO pouch 1iZ I [FH
W, H AR 7E NG IR B LU e I D B
L7z 2@ motilin DFEMHIL, ABIMCERY- L
DT, ELRDB NI -7, B OZEIE I
DFEH LIl motilin DBRA RN TAHSL &K 2
DML THAH. BT, BN pH 27
ko, A, B TEBOW R b it i
V&, b motilin @ AR, B 2L E HIIE
DREETH. LarL, +IBEANEERC s 55
&, I motilin 23@ < 75 T, A7 7EE
W, BIHB L 7o,

“DXIZ, thiopental sodium ##H5- L, A %124
SR 2 0 CUNME R 2 B EE L 7o, Hlh, 2208
WA B L T % B, thiopental sodium
G-I 0L, EHOLEIINML, BhcEk
L7275, Bickel pouch DILHEIL, & e -
7o, COBEE, motilin BEC L - TO Sk
SR HHEBI DS AT b RRICHE S he. A
B, K3IRTM<, motilin 0.5 uglkg-hr % ¥5-
Lo S i IWHHEBID R T thiopental
sodium # #4535 &, £HOMENL -3 5203,
pouch DIEEL, FNH K AFRfE L 72,

D XEIZ, Bickel pouch MOV B2 E BN EAS

5 (1R O A e 139

HEILWL U E 2R L7 T, atropine %
595 &, pouch MOEE O EIIIGEL, 2
1L .

% ®

Dl bo®Ega:, §oZEiiidgo 56 8w,
motilin VEELEE A B L C5H2 L&2RLT
B0, Pz, B ORI 2 W - T 3 ZEE0I
MimEE ERML Tk 252 &k, 22RO
FERERGEWFELLOTH B, LiL, pouch
DINHEHEBN A EE L h < Fifi L7 b, thiopental
sodium & & o TEHMEEIZES T &, E£FHL
pouch DU BNC K X oD EF 5 2 ik, R
EH BEMREROBS N FET S L2 REL T
Wh.

DlofEsaxtinsL,

L Bk, R 22 8 I (o,
interdigestive migrating contractions, IMC) & IF-
VI R B I IR BN AT

2. ZOIHHEBDORH L, HEERMECHERS h
TV DA Z D, ZDOHELEHFHNE LD
Y, motilin TH 5.

3. motilin DTEM X, acetylcholine-dependent
intrinsic plexus % mediate L CHIHT 5.

4. BEHT 2P OFEBUCIL, iR
REDIEFIHBENERECTH 5%, IR, 43
RTh%.

4 RYOBHEBEROZEFHELCOVT

FUR AR

BRUINC X o CTh7eh S s B oMBh L

1. BEFTRIESR O WERNE By o> B

2. BMUSRIE O BRE R

3. B, HIEMONERAEE (AR
1% OB
DIDITKHNEND., ZD5H 1. IO 2. DfiE
MCIXBHERI RO BN TR EELLR, %
BOFRBIFENRES T B, Fhb ik
VI E O LLi By R NS IR S b, BHIREICE R L
Tob DILFRA EHB D i,

wEARgE D AR, BEK ¥
FrHE DR TR A Te kU 2170, 2 DIEHRD

b 18 7 A R SRR I8 b B8R L, Bk

HITRAEBTHLDOTHRIEL TIREL 72\ .

;] b 1

B LORD LRI

DITT, *v 7 X~ VIRBEFCER 21T - 7.
BRRKY) (TV) B EBIN, BERRIEE LTtk

AMERAE cm CE DU, SbIcAMmEY

LRECE D U - AL .
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SHI%Y) (SPV) #f C BAlE, B/NVEMil,
JEER A A R > A B Wi 2k A e E
VB L TS & K5 - BB,
6%&@Immgtw%mhfbt

BriR (DN) #F @ BHAE, BERIEE T i fik
%Mﬁﬁézmwﬂm REECE Y R
SSUNEE RN 2 Tk Y 24T - 7o BT T
Wk, _ERGREIEBIHRRE 28 B L, K - NPl
FE, WERRAR R A,  RBHIESIR AT A 2em
DINCYIFRL CHE, /NGO LR ST hC % B
WL 7c.

INBDOFM AT - ik, BERPRIED I
TR 2T 6 8D $HE MR & Bl % - TIE
IFERIRC I 2, BRI T A E L TR FERT O
AV R R IR T

EOARVI M RRME, AERINAET, NEIEM AR

WX, SOMIgEEY 1217 bt AN L, K
1.0 %, 4 channel FIIFECEA1T 5 7o,

BIo
1A B
B TR A

REBRLVICER

SPV # 5o 8 1 & K< ik EBAMEL D)
(BER) B ik (12.6£0. 9511, 30.78),
F LOHBEORHANES A S B2y, 1 HEEI
IREEE L, UBELWEIEARD s>,
BAFTYRES O M FENRTE S T b &b
na.

TV RO BHENO B ENT S &
1. BER O7RHAM:

2. Interdigestive myoelectric complex Hi3{D I
B,k L OARELAINE

\YWW\“ UVJHKWJ ‘\Jr.l JNA r'A

BEBNC 3 % B R AR DT AT

3. A v AY VEHERKIMEC X 5 MMETo
HHENTTAED T 2K
D 3 Tl H T BRI L.

BER O iy 11.4+1.8 B & R« %L, H

GENKRE LI HHY, S HITR 4 fsb TRE
7t BER 7"l & LTH B4, %7 initial potential
DI 4~5 BT 5~10 ML I N5 Z &0 D
B, 20 X5 e ARE AR AR AR RET S
P> THIRT B2, itk 18 ¥ A&t L CTh{F
7L, BER B0 ORHEANNM: & waxing and
waning % {704 70 B FERI 7 second potential
TLEIEHME L TR S (K 1). BARD
B+ iR~ O EEI h T 2 &
HIRTITRTH 5.

Interdigestive myoelectric complex (& TV # 12
~18 7 A#E L T 2o B CARBAIT,
HLRI ARSI NT, Tioh dRLHER,
FOFEIFEA RN R A bRl S CTHENE
HLW. K22 zD 1 BlaiRTd.

TV %D BHERO b HL W ERIEA VA Y
vIREH O RIGIC AL RS, T b 0.5U/kg
AV AY) VRS L Y, KB L0 SPV Trkfl
FEIE OIS T ANA B2 T HHER 20 5805 second
potential D 5H L \WTLEN R DB, FDHD
DT spike NEEL T, FDHLEFTTED
REEDVH T H S TR T 5. TV BECIRILEE
DL T L 203353 second potential D FTAENL
b T, W/, SPV &b TeiR AR,
%tWW% AR BB R O K

IHboT, YKL RTITREEZ 2D

3mV

1

WWWWWWWW o

M 1. @k 18 r BoEHER

[,
0 10 20 30sec

B CEARBAI 7 BER & 8578 second potential DITHED & b W B, TR TXHEINCKET S
BER 1 second potential JLHEDH A & L ThbIh, EFICEL pattern ZRT.
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I I
PHASE: | WL

B Ml M fSikikd i ahha | AAMMINNS AN

N e aliERN el i
o 1 2 3 4 5 6 7

K 2.

hours

#KY)E 18 7 A interdigestive myselectric complex.

Phase I~IV OX i3 BER @ initial potential &2 8\ THH o HITHEL 7 second potential & spike
potential EEOHBMEIC X v, Xk 4) C#ELT 7. A, B, ClIRE—RTEL B, B ORELRT.

— (& i)

m&;ﬁﬁ\

insulin

E"ﬁ‘a‘l
kA

® % 4 l
(F4) Tnitial,
Potential K78
i ik 4 l
(m Second
Potential jUi
0 5 10 15 20 25 30 35 40 45 50 55
minutes
X3, AvAYVEECXAREDXEYRTESE
ns.

B TV RECREC A v 2 ) v BGEE
D BT U 72 initial potential D REHHL & & %
ENRBY, TIEBHERIC Y spike WAEE
LU CGEBITENBE I NS, KN X 2 57
TREMRFRRECH D H - TR T 51
VAY)VYOEFEERAICLDLDTHASS.

S BLICHIR DB HFTHR & L TR IR 5
TA VA Vi ER30~60 5 FEHL T b
second potential DJLHEHEL T, 20 5o Hix
£ 100 4y Wi 352 £ B AH. BRI inter-
digestive myoelectric complex DRJHENE & HET

X700, TVHRD Z I L TR D IS KT,
BoFerE b FEu. DR X7eA v A ) v iR
FEBROBAEH L T3 CRT.

DN B ok BE, EHAEG 215 Tt
FTH HH, FOBMHERIL TV B &AL CTHGRT:
BER O KHICIR - T MBI TR e BER DR
BAIYE, second potential D FTAEAY 1~2 43-Fifie 3~
% pattern &K 32 L 234 <, initial potential D
REHBUIAED L AR, IBIRA v A ) v ikE
BB DTG 203 T .

X ik

1) Kelly, K.A. Code, C.F. (1969). Effect of
transthoracic vagotomy on canine gastric
electrical Gastroenterology — 57:
51-58.

2) Nelsen, T.S. et al. (1967).

electrical activity of the

activity.

Alterations in
muscular and
stomach following vagotomy. Awch. Surg.
94: 821-835.

3) BEER W, LHEUFR, HHRSE (1976).
bofie L B, B 12 15-24,

4) Marlett, J.A. and Code, C.F. (1971). The
interdigestive gastrointestinal electric com-
plex. Fed. Proc. 30: 609.

5) Marik, F. and Code, C.F. (1975). Control
of the interdigestive myoelectric activity in

ARk

dogs by the vagus nerves and pentagastrin.
Gastroenterology 69 : 387-395.
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BB A3 2 B A AR O TR A

b REWEVENLBEES

RABEEERAYE SRS Heh

AR (U FRY) &0 97 A 47785

L, HORERTFTELT2HEBIEDK Fak
LS ERE L eME A B A TEL Tt
CEEBRETE . £ 2T 1943 S0 YI D
Exd & X o, #EKE) (1957), $EITIKY) (1964)
EFHITHER Licb oD, W F R BPTR i
(LAFEIR EW637) DRI EAGHE D 41, L5 L
HRAFDO VDT NFE FMIML T B & - 7R TE
DR NT U D,

FLARX LIRT (1963) 1IC1 XITD\T 4775 - 1o
RGO FEC I\ T, iR BB R 0 455
wHIc DD, IEREEIREORIL, WinLicdb o
EWHL LIl LD TH 70 & Z Al - T D
b, RUDOWPEABRRE T/ E &5 )
DT D bFICiE o s EE 2 k. B
K, fax DRBAITR - Thich, —onEHS
Ik A G S F TS - T,

1. % &8 X

1) A XD BICEBARAS, EFIRBCHE
e R A E0ER L Te. SHRBECIRBBIIE L W
EREEIE &, & 2T 6,996 DR U (tachy-
gastria) DA Z DI, FEREIEE CLIMIEE) K
T MBI E < (29.496) EREEE & HA
W75 2 LA D e, ST TR IR
WITRAR L o, 7ok, IEEEE)KE O R A T
LR 3B TEARDIIN . Fihe, HRNE#%
WD &, EHRIEECHEHEE N L, Sk
YIR T < 72 B2 2D uie.

flixDRBR L OBRERD &, BFFHTHE
R CHA T 2 IESER R R E— WD L, %t
TERTIL 45 P TH LT d EB Y, WRERT
&M D & LT 11096 ML B3 2 4RHEH 3
FREfE F Tt 7o, BHEEED & DIRBE % denervation
super sensitivity &% 2 T 7o, WAPFICT 5 &
3 LD 11096 1TEL, 3HHTIIL Ih &h
oo RPABESBERECR KO L LD
Lwi o kiciAs. ERAE (BRALKE) it
&, 3FELLIMMETIWMI LAcE > DIRRE

ER, K R

Aot < . NI ES RS 4 A I E i A A
EBH L, TRAER LMY RDEN L Te o
TWAZ LTS DTe (FATIEEND - 72).
Mt Hlign i< 7e 5 &, denervation D% L
DBEOAMREDTHEMMTH D &5 FIRIED
.

LA THGRUNCIR 2Nz CTHhb &, ‘gD
BEEALD & — 35l S &< i TL % 5
fo. BHIR 2 BN AT X X Tl L2 58
ZATHS.

2)  RIRENC O TR R A W F S, 3T
KYIHT & AN 2, 3 HOMIEX A atsk L. HiETF
Y93, 3/ DIESBRIRESELL 25, itkici 2. 8/
TFU 7o, MR NN R A A In L T % o
TH L0 MEOKEFE T, fFmlicnplen
EILIS ot WAL BRI LM%
MWOBIE%R 5 v, fERIER &G TREL T
L7sE s Z LicinH S .

2, REMBRIHER

WEAERNRED 25 0 B BN B 535 Ba a2~
B, 4 DN T 1~4mSee, 10¢fs, 10V
B OO 5 HEEIC L b, B4 2R
Lo & A D&t I Ro K& olk
B FTIA k2 28T, RN crow foot 57 1 4%, 82
LI IHTH - 7. Z DR RIL atropine %
i35 L b higs L, reserpine CHIALE 3
HE—EmlHinbdZ &b, choline EHIME
TH Y adrenaline RTFEPLS T D X HITHZ
fo. FlOBEIC X MBI R BbRL EhH
stcl, ShBNEMICaBEL s b B D, T
J5, BAFTIRAZ O FIE0T X0 B AT [ Rt A D
BoHz Ebabhi. Bb, dHEMRILTTE
TEREDN D TiZion L, B &R ORR GRS
L FOEICELLDTEL M E WIS FERTH
D, ZOINTEERTDOBEMEEDEA TS L
2 AN, MR O E RS 5 2 L LiEbR
7o,



VYR A

3. & BB AR

1) ARV V= LR R R A 2 o
PERIC O CHER MR E R AT &, IE
IRE) N FEIZ second potential 35 X O8T W ee < iy
WA R 7o, WERENHE (tachy gastria) IC1E
— MU VLI 2T, RO II R IR D N S s
At le 5 & &3l o Te. FREEL 35 ER
BLA 72/ NI 23 5 75 % digestive pattern (D. P.) 23
BORRIRE S, W W b LI 2B % inter-
mediate pattern (M. P.) %% T, KILHEEE activity
front (A.F.) @B L /.. FoBir#iE e AF
A2 B M AL T #EE 2 7 interdigestive pattern
ILP.)&REL 7. ZaRillH motilin D% 4 1T7s
Sle& A, AF. ORI —3 L CREN L5
L 200 pg/ml %2 % 2 & @7,

BEBRIR -3 Cap ki) 2157 5 &, IR
D.P. DIHfiE A ME <, waxing and waning (IR
B & 7o o 7c. £ U CIEERIM/R M. P, ~B4TL
7ehy, AR B D Z Lid/ehy 5 7. F 42 motilin
WD 100 pg/ml A2 B 2 LIL/sh ot K
TIRICEBEAIED, R, Ba2¥EL cicL <
b9 30 Rl D BZEHIC ALF. 38l b L i 5 7
(M 1).

2)  MEEKDIKAL — v BRIEIICHEA T X

VN 563 % [ i o T A B
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559 JMDH =0 — VU TcMYERZEK L
Too A & RS T AR R A e 5 U N E B
AU 2 WS L 7oy, T DI RUIB R
WX 2 L IRTF L, 3@ R CHRIED I
HRNEER LSBT & — v BT, Ll

E 23 oDl il i & - & — v Lk EHE o [ 2 s
L.

3) BHERNCANLVE -0, i B
R CHEEZFRRL Thiz. BT mD
A F T HIIEREEEL, 20 HD ALF.
BIIZEHITERe L D s o o, BkTBIcx
D.P. b IEER e M. P @B AT T Sl o ks
VIR 2 A U ey, MRS o R R B i
AR L Ty,

4) BEEOKVRIZ Y Y AR (200m]) A5 2
TV Y NPV THRLICEZ A, RETITRID
AF. (B 6’ BICABRNELLHAL T
B (K 2), #RUIRTIL 16 Bz - THik<
AUy AIREAICE - T (K 03).

A.F. 1% Code » (1975) D5 ZE L, ¥
house keeper & RS, RO a R
DR ENERHEACHEE T30 LB b
5. L THEUBIC §AEEHEL Th ALF.
DHB LS sic 2 v b, A F. ORINLEY
DEMENS I L AERE, %YL DOBIHIZR

AT i "
I 5 e
F (ALPO 200g)
3 6 9
.l . '.“m“-m. btk ot
12 15 18
HAI il bbbl ’l TR TI R RT T OA SU T Ml
H e
21 24 27 30
S TN i FYT Y| TRV WERT T A AL Ak L g Anadadatd ) sia ) (FWS RIF R TTUY UYTTWRTEN Ad
33 36 39 42
AL PEVILTY JTreow Aadd o ddaneitad biacdasud Aol dad - NITROPN

X 1.

RETHT & RBC BT 2 AEBO L X I R Dig 3 ko B

WA 1 BT X b KIR

R (ALF.) ORENFE L IRBHANCH 525, WHEKIHER BN (BB A o

T,



144 YRy s WIEERC RS 1] HE R 0O i R G

SRS T | | B Doy 1\ | | p——

Ty,

2. EHRICBT S AIEEE (ALF.) EWHAEHEE L OMEFE—L X TIfO A L BT Eh L
VN B R LD AUy RO R T B, B TEE (EO B HI) S8 ) 7 Ah
i T el TR R T B oI 2R 47).
6 9
F (B.M. 150z \
2 ) le 1
B

4

X 3. wWkURICRF S e A ik s EH AP & o 1’?8,&.&'[ b 16 MR s T L1 (Lo
BB WKL AV ARG 5 T B, KIERE (ALF.) e Abhv/eu.

MHARXTHAS. WTFhIC L TH EKYUITES X ik
A F.OR¥ER, ke BrsBlarbhbh 1) Code, C.F. and Marlett, J.A. (1975). The

Ehg T K k. interdigestive myoclectric complex of the



P A7 IV NI

stomach and small bowel of dogs. J. Phy-
siol. 246: 289-309.

2)  THAKIREE (1975). KA PMRGINIMG o 1T T R

¥ oA

) & MR ST D B FRIZ O T 2, 3 DL
Wi s RN B EBERCE, [BiED LA
o ERE O MAE | Lo IR T b KBS 5
UL propulsive movement D523 B IS
Tl Tkl bisus. FOFRTEITEEDOET)
IR LMD HENIREVLD BRI RD. B
DTAFLETRELLZ ENDH HH, IR
KRB AT e - 7 & TIH LB O
PR Z D KRIEEN LA S HRT B A, ANEEE 72l
B AENLIRIFERETH LV O FELE TNE
ThHbH. CORREBENGEL T, PM8FEIL
BB EBEDSL A & Magnus i CBIEL 1o & Z
7, BPEMERIC RS 35 FEHR o B R0 IR I
DELIE D4 —F 3 5 RIRIEDIZIR o i
BT R, CORREIEREMOMmL BT
ShbHz ERFL TG, il Jloave
THEA LR Eo2H D, slow potential DFEA:
Bt o v BIROEEKILEEF 2 L3H S ho
DI HZ ERMD, T TEHENI L TE K
N D, FiKYIDOMIER interdigestive C. DI

VLB RSB 1 AL D FR A 145

B B SRR, R RE, 11 57-77.
3) MR - MRS (1963). HHEN & L O
KIGH. EHET & ERTE, 10 309-317

o
[l

55 I A I

B, R v ORI EIERCHEE S A,
TERAHEEI D & LR L.

BIGHE) CHOREELHRA LT &, e D
fA/E WD W T EIC oW T TH D, IEFI 29 F2
AFERAA 6 BT AU F AHLE DS L
A RS L MR o R AT X D SBTE L fo. fIbld
Auerbach #IfE#E% J6 R U780 o fc BPEIC R W
T BEREE LB ISR AR L, L)
bidirectional propagation Z 73 I & A FEH L 7.
F N TUUE L VRS L B LB 2 T, &
T hin b2 A, TTREDLS B THE
Ji& BE 15 12 primitive 7% axon ¢ dense body X
synaptic vesicle 78 EMMFET H 2 LMo T, L
UL CTHRABIO X5 7o 7R/ s Mg EH T
feus. FLUTHREBIIC /e 5 LIBEITIIE IEEE)
WD B, fE o TR O BN IR e e
BRI HIDICBRFEFLZRL TS L 2A
Sto. T OEEND T RU IR N oW T
Hz b,

SO
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25021 B AT A Y 2 4 DR D gk

& E

HMBER R8T 0

N

MEFI55 46 1 11,12 B ALkl « ZE o b2

- R

o H

A 2 % 7z 3-lumen tube §z J 2 £ i Py FEHIE D ER 4

SRS B AR

f

T

PN
]

=

T A E A ERE D PIE RIS 1 B IR FR M ot i
HERDY, biub AV BLEBRT—H RO RT
WEL THD FTMAEAESEER L OE X Dfit
PO EBENLE o7, 20, THANS
[EHF DIEHNELD B Doy, Fioh b ETIIEF
DM X B D EMN5H HRT, FEfEa ey
DIEE & X A BN 3 J5 RS C AR R E L,
FRABENILARTR L O BAABERC KT 5
HALVY, T e EVAROEER L O KM
RNy DB % g L 7.

MR EFE

{RHE 8~12kg DMMK AL, ¥ 25— &
T R EE IS Sherwood #4782 20 58 P9 FE T H)
3-lumen tube (Fr.10) Z M\, TFEE A Farkk
Wi 3 TmDES & RS %, ARAEAR 33.3ml/
hr, GIHCGEE 3cem/min @ stationary pull-through
BICTHEL, 7heey, A NY vOAMRID
W7 + ey 0.5mglkg/hr, 78I HA MY v
4.0 puglkglhr O SFEHHEIC CTITV -, REZIFLAREE
VR R A R R BRI L v Ao e X
1T, R RT3 1 D 6 0 b A Ao A6 2 ) M
THZ LI ViT 5T

BT BE LTl AR DT RGBS,
2 G 12°, SE 4°, EEMNE 8% L1,
FEMITE tube D JHFRIERTER N O BEH ET5
7o b B AR AT EE MG B A B L E 21T -

—, K J#
BE, 4 K

. WE O MOIE M
LS P B NI i3

7.

& R (F 1

1. BHEZARBEE 3-lumen tube IZ1E tube B
EOBWED MY & 4 lumen DK X ISR
WD HD T, tube HKDHFMEIC X % 5 % ks
T 572 tube % 120° FO[EE & wHET B &,
H1ICRT LT, ROl nwTd T
REBAFEHOE R, B3 4° FacEL, &L,
1258 HATE L, BWEALRL, FTHAeNES
JERER D 4° & 8° FADMICAH B DEA D,
TR AT OB 3 5 1A vk JE T A 7
Wic. TOIEMHYELT brey, FAPY VD
A ThERbAT, 7 e VARTIET
MAEATERDOES, B SIIRBEEA I & -
CHEDERRD I o72hy, HA MY VART
X3 E LICHEZ ML, 3Rk 5%ED
4° L 8%, 12° JiMDMTAEEOE AR L 1.

2. BETIBER SR AEM R B W
T, REMILRERE D & W ik TEABIEGY
(LES) I&—# U 7o AT & 8°, 12° J7 1T Az
L WC — 3% L % second high pressure zone
(HPZ2) %7z, LES EEICiL 3 Fic X 52
RS b T, ZOEILABEBILGEE - D
8° JiHDEIZ—% L, LESE X 3Mmé i
BRI L 72 B0 X %2355 3 LES
BARCITIER B, Shix7 beey, ¥
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£ 1. X THAEAESESS LRSS SEZLRER LORERLBECR T 27 A Y v,
7 b e E v ORER X OUKEMETIN O

— -

| £ AR R | £t B AL W OE B P
- L : B | 3k R
i HARYY ‘7I*F'l:“‘/\4;g HARYY 7reey | YW OB
HITEEE 1) ﬁﬁﬁm\ﬁﬁm)’mm)\ﬁﬁﬁﬁ!ﬁfﬂﬁ
n 8 6 | 4 { 9 \ 4 ‘ 3 3
T B R R ‘
LE? prﬁs%u)rei ‘
Ccmilg
12° 93.8-510. 4 43,714, 7%1)| 26.33.5 |34, 247, 8%1) 44, 7:15.2 40.0-£7.2%3) 27,347, 6%4)
& 15.84-10.9| 32. 4= 6.3%1)| 14.8=5.5 (28.9-3. 9%1) 42. 912, 3%2) 4)[39. 33, 0%3) 4)[13. 043, 6%4)
|
8° | 28.2:11.7) 45.2413.6%1)| 24.0:£1.8 20.1:£8.0 37.4:£13.3 387121 [23.348.1
THANRER RS §
LES(Ien)gth :
cm |
12° 9.840.8 | 3.540.5%1) | 2.240.7  1.7-40.6%1)| 2.30.6%4) | 1.640.4 | 2.1+0.1
L 9.941.0 | 3.040.7%1) | 2.240.4 | 1.6-£0.6%1)| 2.30.8%4) ‘ 1. 6=0. 4 ‘ 2.00.3
8° 2.6-£0.6 | 3.2-50.8%1) | 2.140.8 i 1.2:0.2%)] 1.8:00.3%4) | 1.3£0.3 | 1.7:£0.2%1)

#1)  ABZILEE - REE L ORCEERE (P<0.05) ®D
#9)  AEMILRE - 4 ALY VAR L ORMICAEREE (P<0.05) &P
#3)  AEAILRE - 7 b eV AT L ORCAEEE  (P<0.05) HY
#4)  FOEZLTURE - RIERRE L ORTCAEEZE (P<0.08) ®Y

poplicyicd T A A R T AE A ER R
(n=8) (cmH,0) (ecm)
(12,4,8) (a, b, c) (b, ¢, a) (c;a, b) (a, by c) (b, c,a) (c;a b)

12 22.0+11.1 26.34 9.5 23,3+11.3 23.6%£10.4 3.1+£1.0 2.84+0.5 2.5+0.7 2.840.8
4 16.5-£11.0 16.8+13.7 14,34+ 9.9 15,84:10.9* 2.14+1.1  2.3+1.0 2.1£0.9 2.2+£1.0
8 33.0-4-10.8 29.2:14.2 22.6-4 9.3 28.2:£11.7% 2.840.6 2.64+0.6 2.4+0.5 2.6x0.6
* p<0.05
p<<0.

X 1. A2 FHaBRES o5 NEMR L 4 2 THRERERERS LORS

ALY VOAMCENTHLEL I - 1. F, TEHAEEATHEIIL3 AL bILEL s
3. RERBUIME EBILRE - JIREEE ffif A7~ L, achalasia BEZ(BIZFED B L 78D -
oM, THadAESESITROERRD .



HSFRT G 16 (3) 1980

ER LR

Sherwood H/NE R EAFERIEN 3-lumen tube
Ao A % TR R A A A BRI D Y ) I M
L0, A X TR A R I L IR B A s
ﬁzbuvﬁﬁmib%ﬁéhkﬂ,ﬁﬁwﬁ®
BT X D & DIERFRIEEHRL, A bV v,
T rrEYOAMEIT o THIEFFREILA U,
if:'ET‘ﬂiﬂﬂUﬁﬁGC%3%%:%%5%%?01*55(Lf:
B2 aRDA L LY, 4 X FEasAT
%@ﬂﬂﬁﬁ@ﬁﬁWE%Kibiték®fﬁ
7o, BURADOEEC LS Li1 2 aBadlL

Dl 2 pt TR T 5 2 L2 X famL 7o,

Fio, 4 * TERBIENT O BRI PRI
<, AMEEBECI R M RILA BRI P /e 5 AR
YN X % achalasia FE28MEITZEED D L 72 &
5_’ 2]c)/J\Lﬁ_.
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X ik
1) Kaye, M.D.

configulation of

et al. (1971): Manometric
the

normal

lower esophageal

human
Gastroenterology 61: 213-223.

2) Winans, C.S. (1977):

the
pressure zonc.
354.

3) Snapc, W.J. and Cohen, S. (1976):
onal control of esophageal function. Avch.
Intern. Med. 136: 538-542.

4) Goyal, R.K. and Rattan, S. (1978):
Neurohumoral, humoral, and drug receptors

Gast-

sphincter in subjects.
Manometric asym-
high-
Digestive Diseases 22: 348—

metry of lower-esophageal

Horm-

for the lower esophageal sphincter.
roenterology 74: 598-619.

5) Woodard, D.A.K. (1969). In Williams,
J.A. and Cox, A.G. (editors) After vagoto-

my. p. 38-48, Butterworths, London.

Lower Esophageal Sphincter (LES) #m%5H 1 ic (83 % BT

EHERRSE —iRsE

ER Wo®, M A
O OH OB oz, O

K KK, R

b IULIEE D RF LT
WEAERFE E, & D pressure profile A & EPY
WA B NIEFHEAE D2 EHRID A X b e
BEHELLY. o TAHE, MRERRE VT,
LES O WERIE EOIEFRMEZ &b, LES #RKA
%K%Lf%%%k&mbt.

IE% AD LES 1341

MRELVFHE

{AH 11-18kg DMEFERA 25 BHA LV, 7 x5
— VKB, SUENRE TS C, ¥ TEAERET
BRI & U T rapid pull through % X b, 0°
(anterior), 4° (right posterolateral), 8° (left pos-
terolateral) =77 1A [R5 4Kk & PO & % Jiti 17 L
7o, DWTREEIL SRR, THAeEYEY
FrA, TEAEREKERE ChZhIERL, [
=S MR [k E NENE BT L. X5
CHEALE R KO T L RERE IS DOWTZET

£ = F H £ A
oA, Kk w F —
B o#F M E E K

i LES # 1k FEISRIC AT tetragastrin 1y /kg,
i. v. one shot A fiZ X % LES £D E{t%%}lﬁﬂ}mac
B L. 7ok, NEFEEEL T, kiR
&mLmW@FT3ﬁ@ﬁHU®FLTL6
Sherwood %4 tube % fAV >, 0. 369 m//min, infusion
open tip HEIC T, WHERWEL#TTL 7.

IRAER DT & NEMR AR 1-A WWRT. £
7 station pull through %, #57%° rapid pull through
ETH L., OPITIT A EAESR (LT HPZ)
120° & 8° TIE, RELHIZIFMETH S0, 4°
THEIEL, FEe. odgRThEL
EREBTIER=TMTERE SR HPZ D profile
TR, =N A TOEDRIE (0°25.1
emH:0, 4° 24, 1ecmH,0, 8° 22, 7emH20) KO &
DFE (0° 24.9mm, 4° 24.5mm, 8° 20.0mm)
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A Dog No. 13 (IEAL{E)
station pull through method  rapid pull through method
caH,0 a0
30 30

—10-

5] OJMMM 01,#,.“../»\

PIBFIL D S0 43 ds 47 d6 45 44 43 2w S 49 48 47 46 45 M 4 @2cn

¢ Dog No. 8
SENLE (17 AT T B R )RR
caH,0 caH,0
30 30
H 20
WS "1 N
“10 N~ -10
s ] /o 1 o
& —w/(ﬂp_ 1
o LS D W

HEWgEE 16 (3) 1980

B Dog No. 4
HEALE (TR PS4 ) i
cxH,0 caH,0
40- 40-
m?f*JJkkk; ﬂ%gdﬂp*ﬁ
% -%

@k‘,j_*Jii J

Dog No. 13

AL (907
caH,0 aH,0

R RCRN R K 7%

R Jo
4 - N 4"/—/\,/\/\__._.
MF L ) S0 49 48 47 46 45 44 43 42ce S0 49 48 47 46 45 44 43 42c

B 1. Lower Esophageal Sphincter OPIFE[R FEHIIZATIZR)

TRFANC X HH ERETRDIh - 7.

X 1-B,C,D %, Fhrih, REZILa v
Wits, T MM ETmRNTeE, TR kB %
MBOBIKEHERETH S, T bEINN
i, BESRETH L.

A HAMILYIEET X v HPZ @ profile D& Rk
WdkT 50, Fiaficntsy (K 1-B), &
JBYIBRT HPZ (i3 E ¥ &+ % (M 1-C). L
L, Rk =T, HPZ @ profile XTI
RL, BHETETREHH, SR L% profile
DR D LR, B, B3R chTnb
(X 1-D).

DEIZ, tetragastrin AT D ik LES JEA
b2 2@k 7.  EALE R T tetragastrin AT
7 LES 134 J7 6 T 15-30cmH20 TH - 7D,
BT 30 BT =AM &b A A 2R,
1-2 43°C 80 cmHa0 B D peak (L, 4-5 7T
WEICET 5. WAERE T, oRERE1E
DGR D ke (K2-A). Bzl
KT, tetragastrin AMHEK 30 T=ETAE S
JEEFAZRSh, 1-24 T peak \CEL, 4-550T
BIECET 5. Blb, BOE R & IIERE DO RIS

L7z (K 2-B). & 2 AXEEHEYRRT
UL tetregastrin FAfIC X » T, JERMIXEEAL
Ao il (M2-C). %7, RaEKEKER
T, tetragastrin £ fif##20 & CIE LA 2o,
1 Wi T 70-75 cmHoO O peak 2575 i, AT
%o THIEC TS, EORERTHEL, ©RK
GRS, AL TLRIER%SE EEZD
Rt (X 2-D).

¥ & O

MERRIRCR A A 7 R T LES #EIKIN T & LES
O pressure profile KO tetragastrin B I & %
LES iz DWW THE il A 1.

LES @ pressure profile 122\ C, MALERT
1L =716 T $7n - 70 profile A FDICAY, WHR
X0 profile DEREMEIL Bin o fc. ZALUIMER
TI¥ LES O H L7 5 )% profile D ZHETED
ST HEEHD Y, HEUBRATE, LESKRT
LEERILIEE AR L. i, RRKER
Tk, AT EIRIER%D pressure profile & 37C.

tetragastrin AT X 5 #il: LES FED (LY,
BBYmAD I, AWM X5 KIEEZRDT, WAl
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0-
o
C
Dog No. 20
T A 5
tetragastrin i.v.
caH0 123 45 6 7 8mn
09 ° '
20
ok
0 —
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Dog No. 19
FERILE EYRE

tetragastrin i.v.
1 2 3 4 5 6 7 8min.
cmH,0 LI S S T S

] \\*M
o
B3
0
D
Dog No. 23
TER A E R

tetragastrin i.v.

e
A

B 2. Gastrin ARH O IE LES OPEZ/L

UIHER RO IR 2R Tk, BB R L1313 RS
DG H BT

X ik
1) & BIFE, MARRM (1979). AEANERNTC

RiF% LES DIEidficBIT % B, HREG
5, 15: 106-109
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WEERR A 5> B D7 /N2

HEEEE 16 (3) 1980

TR F T O JERERIE I o\ T

——3 lumen tube 1 X A HFit—

HEBRFEER SR EES LORD 'E# awr=

BB
P
LTI

m

PR
. H
JI
H

=

7 Cl
[

& E |

E«\
L'(';’ % E.

i

T AMAER (UF HPZ &089) 2MIEK
Wb AT B oI, Fix mTEsRE S
Twbh. FOFT, WELDOHCEL Tidd %
DEHIRTHWD, LasL, L, HPZ 2%
BBl Cles ot & Lich, WELDITRIC X - T
WEHEE Ry, KEAMENIEL S 5. AHEK
i3, BB U fs 3-lumen tube I X D, 3 J71H
O EWTE A RS AT T O f1 LA 2 7e D TR
T5.

I. MREAFE

%5 H Ans 4 F TOMFIBHEIC B % 2
LN 12 Bl sig b Ll WEF 2 —7
i, fe = — L THIEL 2 b O T, Ll b
2.5cm DIRAL TR kic 3 o MFL (EE 2
mm) %473 % 3-lumen tube THAH. 3AKDF =
—~ 71k, PIED constant infusion system %%
BHXH, 30ml/hr DAY —F TKZED DD, 1

VBN

— e NS B
ek
P (£
K-, & #h
WA % AR
W TRAKHS

& L,

1=l
iR}

~>ﬁ‘l\%\*
>t %
=

531 3em OEIET G E I EOSE L. HPZ
D tone & length MEHH &L, WIEDOHT %
?:I: - 7‘\: .

I 8% £ fl

3F LT FNETL~L=7 (K1), K1
2 WD X P XER AR L. HPZ D tone 2B
LTiE, tube 3 23k K& <, length X, tube 2
b i S R, 3 RN X B HPZ OB
WAL L B 5T,

fibod 11 BT\ T & 3 JFIAC & 5 HPZ DiERE
WL E I LD T, Fh b D0 THHL
7z

III. KREOSH

1. AR ks HPZ osib by G0
K2D ks, 3AKDWKDS b, wbHLIL
B ot 0L, o2 ADH ED A

qu tube 1

I 125mmH 20
= 2Sec.

tube 2

X 1. 3ARRFAERC XS 14
SEGI 11, %, 3%, RIH
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T Ty T T T T I TV T I YTy Yo

-0

X 2.

FTOELXKHZETHH L. FOENR DA
TH5H. Kk, 5 1HEKET, thoKEL o
ORI B A R L, 10 B 20 B

(BETO0.5~1.0cm) DENH D & AFRLT
W5,

2. FHEWX?sHPZ T A%

FERD#ES %, HPZ 27b R EIICBT T2 Hic
BIL TiT - 7. HPZ DT ACBL T, 35
/Cjt g‘) f&‘@\hbi 150 o 7z

3. ST X % HPZ D E S o

HEE X - T, HPZ DEEES, Tihbbi
DS WALEN EDBRET T L0208
Uic. ZDfER, 1 FRADIFE S BEF S1c
T2LO0HY, M2 FECk - TIRIZE AL
[FIRFIC iR i FE S 5 & & 3% o 7.

4. JiRZ XA HPZ DEEFED%

T X - TREECEDREDEND DK
SR L 7. REIEZED 50mmH0 LT TH - 7-
DO ABICTES, o 8 Filik, 60mmH0 L)
LOEERAEL, ik, 150mmH.0 L Eic K
AT B bt

5 HEIZ XA HPZ DE X%

T X% HPZ D EIDXBIL Ty, 1771

153
a.q
b.]
C.
0 5 10 15 20 25

TTEC X % BADD REH~OBTHMOMEOFh

DHEDLLLECWHAND Y, foFmiy 5.5
mm 25 14, 5mm DEZH L T 7r.

IV. EBRLH#EE

U EDBE NS, NEOTHABA TS, [
—VIH ETHBE TR, M) BEH LI
RD S5 2 THEIEL TN B E LS & e o o,
Bib, HPZ DESHAKRE L Bis o Tuwb & 2T,
HPZ OfZREr, & i Bk T st L
THAZIKLTWEW I ERRTLDOTH B,
SHiZ, HPZ DR EEARTME &, kEIn
RigoTwbZ bix, HPZ #HER L5875
DIRGRED, HRC L -TELELTHH o L%
Wil -T2, 65T, %L DHRTHPRT
WaHEBBbRD, L% BT B 1AD tube TD
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(HARNE) &MV

LESP Z##EMICHZET 5L, Figl DX
£87 20-30mmHg &7k L T\ 7o Ahs, REIL 20
mmHg B TR L £ DRIk 1 U I
EEARL T e. LESP B HAOMHENC X <
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T BT 5T EFAL, phase I1Ib ThxEfE (49.4
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=4

Fig. 1 Graph showing lower esophageal sphin-
cter pressure (LESP) and number of
reflux episodes in ten volunteer subjects,
each studied for twelve hours at night.
The upper graph showing LESP scored
as mean ten minute values. The black
dots and line are mean values, the light
shadow area is =4 1SD and the heavy
one is +SE. The lower graph showing
episodes of reflux ploted as number per
hour.

+5.6 SE mmHg) #aiL 7o, D acid reflux
episodes (% 10 AT 96 ElFtdk & vfens, FEBUHE
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Table 1 Frequency of different types of esophageal-body motor activity at

various esophagedl pH

Normal primary I‘alled primary

Fsophageal Secondary | Spontaneous nonperi-
‘ peristalsis peristalsis peristalsis |staltic contraction
S >e0 | a1xs 52 1+ 1 41
3.0—4.0 | 13+ 5 4+1 7+ 1 24+ 2
2.0—3.0 ‘ 61425 2040 19£16 25+ 5
1.0—2.0 | 18375 | 83+68

Values are Mean+SE events per hour

WS D 7.3% TH - 70 FOfth, HRIZ LES
MHIRET D Z L1 & % reflux 1% 20.8% T b,
A@Tu%i@%@@kt@?é%@ll&/f

-t

reflux I© X5 RMW pH %% % &, 2>pH 4%
U 7eIl — AP 42 B TH b, 4>pH &L
TeWETEE— NP5 29 3T » 7o, RSN
LoTETFLCTide pHIZF LR L. reflux #
30 M LINICIR 2 i o M3 9% 3 B) 13 — i s)
B 6596 1, Yo CTRIMMEIN S 2296 12 HIBL L
72 pH<4 TR TIE—KEES 2\ BRI %
SHEBLL, 7196138 L T re.

B REN pH BT 5 A EEENE Table 1 12553
TIEL, pH>4 TR ) O —RIEES) Y O 5E
JE1% 2145 SE [A & % % T %k C FRBIMEIGH A
4=+1 SE [ul, Roga—RkEHIY 542 SE |4, %
WRENWE 11 SE [MTH o7z #L T, pH AMET
THCH > THMEE) & SIHEI T 525, B
O RIBE:, RGO M2\ o5

-7z,

¥ & B

LESP (X HH#ET) & MHBIL T3 9 L digestive
state T <, ZEMEHIC EF-U phase 11 T & E
ZpR LT\ ‘71. acid reflux (T ABICHB L3
7%, phase Il THHILL T b 2 L a@w, FHE
NItk LESP DOBic R ##E By 5] X &2 78 > C
WA EAVHIBIL 7o RHC— RIB B AR L T
FBLT 5 reflux 1I3FHE L4 <, F7¢ acid cdlearance
B 5 Al B 12 & —RIRENE OE AL

83:|:68

<, IEHWAD —KIBEHITIL acid reflux DOIEH &
acid clearance IZK /BB 2 b > T 5D &
Eibhb.
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1) Arndorfer, R.C., Steff, J.J., Dodds, W.J.,
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73: 23-27.
2) Dent, J.,

continuous

manometry.  Gastroenterology

(1976).
sphincter

A new technique for
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Gastroenterology T1: 263-267.

3) Itoh, Z., Honda, R., Aizawa, 1., Takeuchi,
K., Couch E.F. (1978).
Interdigestive motor activity of the lower

measure-

ment.

S., Hiwatashi,

esophageal sphincter in the conscious dog.
Am. J. Dig. Dis. 23: 239-247.
4) Dodds, W.J., Dent, J., Hogan, J.W., Seki-
T., Friedman, R. (1979). Mech-

anism of esophageal acid clearance follow-

guchi,

ing gastroesophageal reflux in healthy

volunteers.  Gastroenterology  76: 1123,
(abstract).

5) Dent, J., Dodds, W.J., Firedman, R.H.,
Sekiguchi, T., Hogan, W.]., Arndorfer,
R.C. Petrie, D.J. (1980). Mechanism of
gastroesophageal reflux in recumbent
asymptomatic human subjects. [J. clin.

Invest 65: 256-267.

6) Kaye, M.D. (1977).
oesophageal reflux in healthy people. Gut
18: 709-712.

Postprandial gastro-
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BBHE, 2 vF v 1U/kglhr Tl 118D 5 5 10
B CIRIE, 4U/kg/hr Ti 10 B D 5 & 9 BHALRIE,

&5 ) v 0.3 ug/kg/hr Tik 8 AT (EHE, 1.2
pglkg/hr T 7THEEH TREEL L ->TW5b, Zh

HERTHEADIE S LI XD G.E. T (T1/2)
%1009 L, &FMERLve vy 2 BE L L

XD G.E.T(T1/2) =+t L TRLTEED
ROV a ML C, MR LicDoNE2TH
Ho avie—LHETHANY) Y, 7 LVF V0L
G.E.T(T1/2) #BES %, ©F ) VILEEIE
Twd. AV, TV %475 128D G.E. T(T1/2) T
bHAAMYY, 7 UFVTILEBIEL, 5 v

F 1 AREEES VeV SEHHEC X % gastric emptying time (T 1/2)

Control
\ gastrin secretin | motilin

. Saline o [ e ————
Dog No. | 1% \ 4 Lok Lk 0. 3% 1.2%

1 16.34+2.7 19.8:i:2.l| 20.2+1.8 18.740.6 19.8:&0.4“ 13.9£1.5| 11.4£1.2

2 |21 6+£2.9 | 23.8+1.6| 22.8%2.0 14.5+2.2) 8.9+0.7

5 ‘ 14,040.7 15.3:|:l.li 16.7+3.1] 14,940.6/ 17.8£0.7 10.440.6 8.9£1.4

6 18.3+£2.5 20.344.5/ 22, 645.2) 27.3+3.4 20.042.7| 15.642.1 13.84+1.4

8 18.242.5 20.7£1.0, 26.61,9 21.0£1.9 20.642.5/ 16.5+2,7 13,241.9

9 15,14+3.9| 14,.840.5/ 23,745, 4 16.7£3.8 17.2+3.7 9.1+1.1

10 ‘ 18.3+2.9 l7.5:l:l.8% 23.2:£1.6 22.446.0 32,943.5 16.241.3 13.0£1.6

13 23.3+£5.9 27.54+2.0 26,8+8.0 25.545.5/ 27 £6.1 21.243.9/ 17.0£3.0

14 24,6+3.2 28.8+3. 8‘ 27.940. 3| 24.545. 8/ 20.040.5

15 1 17.840.2 27.6£7.7) 18.3+4.9] 19.7+1. 4| 24.84+0.5

16 1 19.0£6.0 21.3i0.2‘ 22.4+4,5 20.540.5 29.5+4.1
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AV
N . i gastrin secretin motilin
N Saline |- : : |
Dog NB- ! I 1% 1 4%* _ 1*f ‘ 4k | 0. 3% \ 1.2%
1 12,42, 4| 13,41, 6 11.71,6 12.7:£0.3 10,50 | 10.12.0) 11.12.2
5 9.740.5 11.5:+1.2 15.240.4] 10.24:0.1 5.6+1.6
6 17.6£2.9] 20.0£3.2) 21.0:0.5 20, 6:0. 8 18.92.1] 13.8-£1.5 13.2+3.5
8 11.041.0, 16.142.5 15.14:0.2 14.8:3.5 14.13.7
9 12.441,3 14,444.9) 22.042,3/ 15.5::3.9 16.6:£4.1
11 13.743.8 14,93, 8 17.743.3 10.1£1.8 16.143.1) 7.3+1.3 8,1+0.3
13 16, 75,0 17,543, 3| 11.542.3 22713&‘1&71&6
14 12.843.9) 14,1::5.6 13.31.1) 16.5::3,4 17.240.7
TV
N | gastrin secretin motilin
N Saline |- — S ——
Dog No. 1% | 4% Tk 4k 0. 31‘77" 7 172*
1 9.01.7 Mauuz 10.5:0.2 6.51.1 7.2£0.6
2 15.9:£1.7 20.4+0.3 17.241.8) 12.940.2| 8.5+0.5
3 5.1-1.4 ? 7.540.2 4.4:40.3 4.7+0.3
5 6.9:£0.3 6.820.4 7.540.8] 7.840.6/ 4.7+0.5 4.9+0.8
6 15.6:£3.5 17.0£2.7 13.241.6] 20.343.5 15.143.1 11.740.8 10.5+1.5
8 6.9%1.6 85+1.8 9.3+2.0 9.1£0.7 7.8£1.3
9 5.0£0.9| 7.441.3] 5.34+0.7 7.242.5 9.44+1.9 4.4-0.6
13 4.640.3] 4.240.6| 4.8+0.5 5.3+2.1 4.8+1.1 4.240.2
14 5.7+1.8] 4.3+1.3 44407 58+2.3 9.142.9 5.140.3
* ug/kg/nr  ** U/kg/hr (min)

(mean=4S.D.)

% 2. AMEMLE RV €Y O Gastric emptying time
(T1/2) wBuz THE
saline gastrin secretin motilin
1’ 4* 1** [ 4* 03" [ 12"
control | 100 % @ @‘ iu my ﬁﬁ m
AV | 10, @ @ @ @ ﬁﬁ ﬁm[
“
v m|
1m%¥> iR @ u@

mEnhancement @ Slowing

BT ARG DL E % 100% & L.

**U/kg hr

* ug/kg hr

S

KL TEWIE ERETBEDEE D X\

TUHEHEL T b, EIC X A5G E.T(T1/2)

DEACEIRD &, ERDADY A

PSIEE i

10096 &35 & AV T 729, TV T 469% & %A

T5.

Z DORYID IR A% 2 DAL

aras

WhRLEYVT

BB L, w7 VI VTR OB ERCEL, =F

DY TR DBER L) DI, #A LYV dugl
kg/hr TIXZDEALR I D Lo T b,

¥ & B

LIk, gastrin, secretin, motilin DWEHD B
AP RS T B AR M R TR, ED
KR DH%TH 2 DL R LT v DYBDOR
IFL BT TGS L A, gastrin, secretin (X
WEMD G.E. T (T1/2) ZBIEZRIch, ik
ot L —3 9 5. motilin &2\ TIEAE
Wk BHE, RREFVVERKEF ) vDERE
NPT, WERERIIELSIRTWIRWES T
BB, b OFEBRTILIEERR 2 A& b
fo. FRWEWTIE AV, TVIZE - TG ET(T

1/2) (IS 5 2 motilin 5D HaE, AV, TV
XA S A FE D, motilin A3

vagus L COEADBHETE R EEXDR
7.
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1)  George, J.D. (1968).
for measuring the rate of gastric empty-
ing. Gut 9: 237-242.

2) Hunt, J.N. & Spurrell, W.R. (1951). The
pattern of emptying of the human stomach.
J. Physiol. 113: 157-168.

3) /NIRRT (1979). AfEREMEUIHR O 1 %
H AP Jus 8 o\ T O,

New clinical method
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PUREBERE 360 29-45.

4) Debas, H.T., Yamagishi, T. and Dryburgh,
J.R. (1977). Motilin
emptying of liquids in dogs. Gastroentero-
logy 73: 777-780.

5) Cooke, A.R., Chvasta, T.E. and Weisbrodt
N.W. (1972).
emptying and electrical and motor activity
of the dog stomach. Am. J. Physiol. 223:
934-938.

enhances gastric

LEffect of pentagastrin on

ENEy b EEWE 3 % Domperidone o sy 5

FLRERERS: PR

BE b i Ui, R I

5% 1t M, & A i
HIRERRY: R
1 M fiEN i

~LF ~ Janssen (LOBHRE L 72 Dompridone'
VRS A ik O s X OV A i R
DI HHRIEER Ry DT %, DB
HRER R OB FICBEL <, =rey » HPH
g~ Domperidone D528 % it L 7.

A P73

300g Mo E L€y POFHEHH L T, BHE
DEDDIK D “FEHDOGRD R R T4, Tigb
B EAAEO REET RS B - o REETTTIRSH
&, T RICIE T A B L 7 ERIR T T RS &
TEI L, 37°C © modified Krebs ¥ T 959 Oq+
5% CO A7 A% N AEnES 24 L0
T, THERTLIEYOBE LB Uic. (3
Y% kit Domperidone @ (%74 Dopamine, Norad-
renaline, Atropine, Tetrodotoxin, d-Tubocurarine,
Acetylcholine % 107°~10"%g/ml D& T L
7z, 753% Domperidone (L BSEETTYAYET, £ D
100mg % 0.01/M L& 100 m/ 1 ¥ff L C RS UBREL
% 1079~10"%g/ml & L7z, Wigh o EIEL
SHRMIHE L CFD ¥y 2 7 w7 R, HR
HFEVa—x -k,

& e
EE v b ESARIST EMEAE s X ORI

DT DTG b Rk T TBERELIH
i E A RS A 0%, MRS 107°g/ml @ Domperi-
done (X b HH O VG RCH L TER
ENF S @R b e Lic, 374 B Domperi-
done ¥51C X o T HEEF 7RG T BB

(%)
100 "
E /
’
,
L
80 '1
’
¢
¢
60 | Y
[4

7

’

7

’
40 F "

4
'l
20 F "l n=4
P
0 1 ] Il 1
125 25 5 10 20
Domperidone (X107 g/m¢)
M1 =rE, b BREEHOBIEENCHT S

Domperidone D%h%
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(%)
180
160 |

140

120 |

80 F

60 -

L i 1 1 L

1.25 2.5 5 10 20

(X107 g/m¢)

K 2. =Ty b BREEHEE R L0 OH
BHEBNCH T % Domperidone DRHHF

Domperidone

RANDIET & & BT HEEBOIRM DWW %2 &
W, — iR ST R4 i TR INT AL % 2 7
Py, EHEREEHC O TICIR M A A S B 7.
Domperidone & & - THIFI IR &7 THEEN Dk
J31% 108 ~10 "% g/ml DT B b KT 5
Btha L7 (N 1), AENESOR T OWTI
Domperidone #-5-#% O % §iHiC 332 G453 T
HobT e, M2pRT o iRy colRmo
WAds X OHEARN TOIRMOMWA DM & HITi
R LT,

Noradrenaline ¥ & O' Dopamine (#4171
%L C Domperidone & FIfE[EID ghR AR, HE
7E#% T Noradrenaline>Dopamine >Domperidone
DIEZER D IR Eh b & & HIC HENEED
W LI L ey, Bk €k Dopamine 7347 5%
R F BnE B O IR 12 8K S 2 7. 7eds, Domperi-
done, Dopamine, Noradrenaline ® Z 715 D
IZ %L T Atropine, Terodtoxin, d-Tubocurarine
BEANSZ - 2 S BTN _

Acetylcholine (3HEE M+ L ORIk & L I1CikT)

165
WK S, Atropine 282 AL e,

z ®

Domperidone (358 ) 7¢ il £ 24 3 % L&
T E LTSRS e B TH - T, [
Wiz B PR AEEIT bR S TS, 2D D
H%ZILE OHBRERE & B L CHEOBRED
BN EZHTHY, BHHETF LK T5IC
Jeart, RIS TOIEY R OBEH L EE S
HEENZD.

Domperidone O B S Hi4H x4 55000k,
B AL 35 &, High OfERAFC X
- CTHRICY, BRI L Tk positive inotropic
action %, MEAMITHKL T X negative inotropic
action #/~"73. < Il Domperidone 72MEENT
o B EIEREIC R U CliastR 7 i & #EE 7 1)
RS B R Y 2 DR AR L TR, R
R FEEB DO BERE TTAE S L OHEA I 7 o Bk nE
il B oMEENC X AP R 2B RS TH
O EHRELETLDH LD L TRIES.

Domperidone O B Fg#ig i w3 S A
Dopamine, Noradrenaline & L L 77 275 L T
RO, B ko TEHHBREROBRIF LT
& Ty % Dopamine & DIEHUT DO TIXTLE
BAEZETLLOLEEZ LR, HRICEERRTIC
%3 % Dopamine D3 U\ I A E T 5 LEH
BB sy, Domperidone O B FHEHiG
IZ %3 % % 1L Atropine, Tetrodotoxin, d-
Tubocurarine 75 &V & » TR I i 2 &
ba ) VB ENTORIT, HDHVho
MR RZ N T ARV & D L E2DBR
5.

¥ & ®

Domperidone @ ¥4 A k3 % 7EAY 1%
PERD BHEH B RE TR A TS R a2 L
TWBHH, PGS A OES EH L0 b ODORRE
DECIETe B %  DIEN RS Tk ) ARITK
NEETHLDOTH 5.

X Ak

1) Nueten, J.M.V. & Janssen, P.A. (1977).
6th International symposium on gastro-
Edinburgh, 12-16

intestinal  motility.
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September.

2) WEWAEIFK (1970). FLIRESMEGE. 410 57,

B P#EfGaE 16 (3) 1980
3) Torner, M.O. (1975). Lancet. i: 662.

4) BAILRES (1979). EFDOHWA4. 108: 144,

vy b ETHC T 5 Prostacyelin (PGL,) o ff A

FLREERIR S AT

AU 1B, Er W

1976 4F. Moncada &Y 12 X - CILE RIS 07
L <R & e Prostacyclin (PGly) (XINLE LIS
MALAED LT3 Tk Ch LD T
. Ty FEIEEG T, PGI IHIEAD o1
N H R WA 3% 2 &Y b BEIEC BT
% PGl DABEMEENEH SIS,

bivhiuk, fterey » BPEHICRT 2
A PGly-methyester 35 L O PGl (Nili# o 6-
0x0-PGF1« DIEH % PGEy & LA L 7.

ERAE

e L ® v b (300-400 gr) B HTEEL B HEES
B X O IRAERHEEA (20X2mm) #FRL, 37°C
Locke ¥ %105 L 720/ (5ml) WCiR L 72 i) R
AWK % PGle-methylester, 6-ox0-PGFia 35 &
O PGEs D BtER ) transducer % JH U~ Tathk
L7z, 7 single sucrose gap ¥5% A\~ Tilifji
DIGFBEALC F 3 5 PGla-methylester D %
FE Lfe.

Wﬁ'ﬁm

LW [y
T T
E2 _5 E2 50

T

E2 1 E:2 10

Fig. 1.

(nM).

7 OWELOTOWE R

EREREER

PGls-methylester (0.3nM-3uM) & PGE. (0.1
nM-3 M) VR HEE I 6 L Tk U 1F A %2
B A6 L Tk B S MR D I A A s LT
(Fig.1). L/ L, PGl OIKIEA PGEy & iz
D&, HEAETI T PGE, BuM) O i 1009 &
3% PGly & PGE2 @ dose response curve 7
EDso i% % 1 % 1 PGEs THJ 30nM, PGIls TH
0.3uM %L e, T7sb b, PGle D EUHIEM L
PGE: L v #1055 &E 2 b b, i, ik
Moo 178N % 10096 & 9% PGl & PGE, ®
dose response curve 72 IDsg 13 = 117 1L PGEq
T# 0.2nM, PGls T 10nM &7c o7z, e
B, PGl DMIHEIEHIL PGEe £ D #950 55\~ &
Ezxbhb,

—7%, 6-0x0-PGF1a (3nM-34M) V30 8%t
LU PGle-methylester & RO ISR H, FD
PEHUE PGlLe & 9 %9 100-1000 5552y » 7=. L7
75T, PGle-methylester It PGla DU

R .

* 0
W )
0 1

LEffects of PGl,-methylester and PGE, on the isolated longitudinal and circular
muscles of the guinea-pig stomach.

C; circular muscle, L; longitudinal muscle.
Horizontal bar; 5 min, Vertical bars; 1 gr.

E,; PGE,(nM), I,; PGI,-methylester
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SRR E A AF (Wi

MEAEM O VGENE (7 12 6 L PGIs-methylester (1
UMD VRIS AR AR L, slow wave O
spike LA BEINL 7. —JF WAV O WGBTS
KU T, slow wave 19 spike JE A 40160 L 7.
F72, PGE2(1-10nM) & PGl & RISk (F )| %ok
L.

£ &

PGIz-methylester, 6-0x0-PGF1. 5 & Y PGE, 1%
MRS L UG 1 i 2, BRAET O FLE I
MU TR 2 s L ey, i D)
FEC %3 2 BUG IR EE 12 PGE2 > PGla-methylester >
6-0x0-PGF1a T » 7z. L 73 - T Prostacyclin
DOHMEHIEHEHIL PGEy X035 & & 2 & h
%. F7z, PGla-methylester & PGE, VLififjjfEo
TREY AL U AR DIE 27732 &85, PGl
& PGEy DRI/ 5 (ERIBILR—Th 5 L B
Hhb.

X ik

1) Moncada, S., Gryglewski, R.]J. Bunting, S.

167
and  Vane, J.R. (1976). An cnzyme
isolated from arteries transforms pro-

staglandin endoperoxides to an unstable
substance that inhibits platelet aggrega-
tion. Nature 263: 663-665.

2) Gryglewski, R.J., Bunting, S., Moncada,
S., Flower, R.J. and Vane, J.R., (1976):
Arterial walls are protected against deposi-
tion of platelet thrombi by a substance
(prostaglandin X) which they make from
prostaglandin  endoperoxides.
landins 12: 685-708.

3) ElTahir, K.E.H. and Williams, K.I. (1979).
Myometrial prostacylin synthesis -a new

Prostag-

factor in pregnancy in the rat? J.
Physiol. 296: 86-87P.

4) Boughton-Smith, N.K., Vane, J.R. and
Whittle, B.J.R.  (1978). Effects of
prostacyclin (PGI,), PGI, and 6-ox0-PGF,,
on the rat gastric mucosa. Brit. J. Pharm-

acol. 62: 413 P.

ENEy PEEEBCATE I v A s Ty
(PGEy) o i & 41%h 5

PR AR A

Mo R,

WAk

2 -

TRPRAFERAE AR

M Jt

i

ELE v b EHVEGD slow wave VXA BN I
HHRL, FD slow wave D2 & — VLA TRAT
Lo TR L. SBITHEYOEHINC & AL 2EH L
LA EDMBbRAT WA, EIY Btk b &,
EAE y b BEEEOMEGER O M TR L S -
A& 7T vT v (PGE) TG E R L, Hak
13 % FUBE L 78R ZE ML PGEy 12 X o C—li Mo Iy
Hii & AUTHE < MBS G 2 ko & BHE LT
b, IBLICZED BILHEED A RIRE L 2o /PR
AW PGE; THE G AR T EMEL T 5.

il

OO

PAED X5 PGEy & B S5~ D %) Rt iz,
BIOERDEMZ L - CENRO D, KR
X slow wave & Ui DB A B S ST 5 o diT
EAEy P BIRAETHICOWT PGE, DR & £
PO TR L 7.

ER A&

K 250~300g DE/LE v b D HIRIE A NIFT
U TR S &, SHBIMRZ VI EBIm L, 7 Hic Bl
MU CH AR L 22, BEIAEME 28 b it L 2
B, NEMAIBA L TR A RIBEL TovD, peFT
& D HAETR S T/ & gL (1
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mm, £ 3mm) UL 7. BRI X o Tt
AT A FUBE L oA e

/N MR CIRFENL & slow wave D#{b %, organ
bath TILHED A% ichk L 7o, & 7o B AL T
slow wave & Ik % [FRFRC &L L 7.

MREER

AT FRTSf D # 7E35 D F1\ Al 7 1 Tk, PGE,
(107" g/ml) 12 1kER ) & AHBIVEIGH A KT 5.
i 1RIR I3 D B R O TSI HAFTIR X b BRI -
TR Iy, ORI HiEL <,
—k e D, F O, g & BRI o
M2 BT B, F il H2E L T
WA XS, BRI B oA T LMk i
IEER DO R E e 7cibiZ N b i, ohb
DFEFIIFERC X > TEDL D ENRL DA, 1
FERAF AR U T2, REEREEAR Tlk PGE, D@ R
ICERRL 2R LS 303, 3T AL T o 5
DHAPBRES e, Frr P rFoy (1070
ml), 7 beEy (107°M) L Lol <
DB b2 fopv otz & DHEFEL PGE, DF
WH~DEEEH 2R TLo L lbhhs.

I PGEy 12 X % #1588 ) D Bk o J5UR % it
T B, KA A FIHEL o P TEER R~ D
PGE, DR AT ~7z. = DA TIL PGE;, D
FE 4k (107 g/mi~10"°g/ml) 17z » CTHIIlER
TR RITA SRS, HEpIE O 5¢ 271
HOBNEEI NI, 2D X5 bR A
ARV IR RIS X 28 DRI D TTREMENE 2
BRAEDT, 7HrFAaY v (107g/ml) %52
L&, R IHEOIRIBE I e T, ko
HREMEIEE 2 B o,

% 2T PGEy & X A FRIEER T D B R DB

A et 16 (3) 1980

BAGRT B0 H D 3D 5 7o odic, BEMERRMEEE & B
BREA TR L. BBl s &, fEm
D7 BT R 767 Tk PGEL I X B D 3
DI & LR OB S . B
XD E, PGE LRAEH D slow wave DAL H L
DR LA A AL, OB aBARI T,
DG TITHEEG D>l T B S h
72, BT slow wave D7 T F T HOIEIN LD
U, HRT S O A RIEE L 2o, &
HEL 7o BRI RAES THEWTH - . LRk
WX, slow wave D7 T kv HITHBMEIE D
FEAECBIRL T B D, XS eE R
3 o O G EMIT > W T Papasova® HIT X -
THMBEI N T D, HEER O A7 T g & 7
D PGEy /T X & bR I AO W REEEL L T2
Ezbhd. 1OEMEET oM FREINIC X -
T HUCHEE T DR DR DR JNCTIE I T
WA ATRENE. 2 D ILHEAE I O BUE 9 R AR IRITIIC
BB R L CEER D AR L TS RN
TH5H. THhbLDUHEMEC DL TS HICEHAE
M2y, MRS T A END B

X ik

1) ik (1972). = b BEERETE
A4 % prostaglandin E & F OfEf. #LIE
BREEHERE 41t 57-70.

2) Mishima, K. and Kuriyama, H. (1976).
Effects of prostaglandins on electrical and
mechanical activities of the guinea pig
stomach. Jap. J. Physiol. 26: 537-548.

3) Papasova, M.P. et al. (1968).
ponent slow waves in smooth muscle of

Am. J. Physiol. 214: 695—~

Two-com-

cat stomach.
702.

Heidenhain pouch o\ & OHEEE S W fEE ML HE R ST
3 AHr 2x 3 » Hy, Hyreceptor antagonist ¢ %%

IR By KSR

oK

H A
—

ML A RERE

o L
= 2

S ECHEDE, HillEhs JOE D WERED M

REME(R R CRAERRENE, PDRRENE) %, A
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*DAH R X O E PEIHEAR W > TR
L, ZOOAERRE 1Y, BEEREICEMEE, 1
B, TORRETH LB BN, HES WM
R oM, —5Tik, #A LY v
Aifae e 2 2 3 v Uil f% L <, ALY
v (., R, 1977), exx v (BHD,
1978, Takasugi, et al., 1979) DWEHEA{EALL ,
b, FAMDY, LARAXIVENLT, BD
WE), FTWRERE R (R EI R LIBENGFAET L &
HPALC L TEL (B, i, 1980). AH
Bk, BEOMBE—EE MR EBEIC K ) % final
common chemostimulator Df# B %2 B & 350
FED—H L LT, 1 %D Heidenhain pouch &+
W, SRFEANEE, PR O B OV A )
VvV, LAX I VHFIZ X - THT HEE) O TR
T OVEEE G WMEER T X3 5 © A% 3 v Hy,
Ha-receptor antagonist, & A & I v BEBEM 5 I #
FOEBCOWTER L IcDTHRET 5.

.splanchnic n.,, 10V, Imsec, 50Hz
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RRAE

Nembutal (25mg/kg (A, i.v.) MEF X O
gallamine (20mg/kg (AHE, i.v.) TREMEL 721
= O B R KA 1F 8L % Heidenhain pouch
BT ERL . ZOMBENL, pouch FRRELD
SN 1 BB RS )7 1A strain gauge force trans-
ducer (BB KBEFE—FE,  FREWIEL © 12
HC X 2) AfEEL CRC &k L o EER UM,
pouch D WEZHFR 7L 2 — AR T, —EdET
WL, TOWERKEZ pH A —x—CHEX, 0O
pH IR D T X o CEBL 7. KEMRD I
Wk, RAEMRMITRE 2, ¥, RO R
Wk, IREEAIERET% nicotinize (296 nicotine-Ringer
K¥) LicDb, £hrhbm Ol (10V,
1msec, 50Hz) L 7.

ER

(1) REMRR XL OCREARO R X - T,
Heidenhain pouch EEYDTT A &, M WME L

™

pH
6.5

|||||

rrrrrrrrr T T T T T T T T T T T Tt

| T

A
50g
I
40min after CR, 2mg kg i.v.,
[
l
B

i bbb |

X 1. AEfEORIBIC X % Heidenhain pouch DIEE), MEEES WMERE R S35

Cepharanthine (CR) D%

JEREPEARIC 296 nicotine-Ringer KA

A RO R X B IR WMRHER I & SE B TTE

B CR EATC IV % P o il ish 5

ESDEE (120H) %X ONEEORE > 7 v, pH g, SEB)h
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% 1. ZFERWC X % Heidenhain pouch OEEITTHE, RS IMEER GRS LSO BERKe 2 2 3 v &
BAZ RV 3 % Cimetidine (CIM), Chlorpheniramine (CPM), Cepharanthine (CR),

Oxatomide DHE

inhibitors of histamine effect H CIM l CPM iCR' oxatomide
} vagal & spl. n. f + — -
1. motor excitatory :
responses gastrin i + - -
histamine H + — +
o ¢ acid vagal & spl. n. H - + -
. increas of acid o . _ _
secretion gastrin H +
histamine | — + +
3. increas of mucosal | vagal & spl. n. H + + —
histamine content gastrin ‘J + + _
— ' inhibited 4+ ! non inhibited

RIS EDRFDD Nz (K1A). eAx IV H-
receptor antagonist T3 % chlorpheniramine (CPM,
5mglkg (K, i.v.) ¥, pouch EEIDTLHED %%
BT, &A% 3 v Hereceptor antagonist TH
% cimetidine (CIM, 2mg/kg (A%, i.v.) 1%,
BE WML ERG D 2 A M L 7z (1), chlor-
pheniramine, cimetidine 1%, 7 b 74 A b U YV
E (TG, 0.1-1. Oug/kg A5, i.v.) X ->THEL
72 pouch BN TTAE, HEES WMEHESIEIT 3 L T
b, MR RS L RO BRI L T
(#1.

(@) Az VIEERERTH S5 CR(2mg/kg
KE, i.v.) ¥ XX oxatomide (0.5mg/kg (A,
Lv.) 1%, MR (K1) SXOF P I HA L
Y v RIC X o T4 U 7 pouch SEENTTE, JEEES
WMEAERE DT A S I L7 (3 1).

(3) b AKX I VOME(10-20ug/kg (KT, 1. v.)
2 X » T4 U7z pouch s#EEDOTLHEX, CPM I X
- TiH% L 727, CIM, CR, oxatomide O f¥#IL
e o te, —F, A X I VT X DI
1L, CIMIZX - TH%&L 72, CPM, CR, oxa-
tomide 1 X B BIIFAD L hich -7z (K1),

Z 2

T S A PR s X OSP I AE D T X o
C4: U 7= Heidenhain pouch D@L, MRS
WMEERIS (K 1A, 2A) 13, MERECX -
THHE SRy A Y YAN L TET R O

H, BR, 1977) ThHHZ LAHRBL 5D, &
b, MHRENg, A AN Y VR X % pouch #
&, YO WMEHERIG, BRI e A % 3 v aEn
It (eSS, 1978) 2%, v A & 3 vl Al
ko TMELCHEFL, # AV VERLTLHH
B (TR T, RIS B PR, R
Swiila s T A WEN e AL IV THDHI &
R LTC\Wh, T, 2D EL, A IV
X % pouch iEED TLHENY CPM I X - TOAK
U, —77, pouch 7B D553 WAME LE G2 CIM
X > TDRPERLICERC L > THFHEINT
Wh (S, Ei, 1980).

X ik

BH—T0, REHmN (1977): WA Y v W
L HES). HOFHEE 13 191-195.

B —T0, SN, REHN, 2B (1078): H
Filke A % 3 v o figdks W L £ R BFE
Whigk  14: 240-242.

BESE—TC, AAEER,  REOMBEL (1979): AhREM:HE
BRI BT 5 e A 2 3 v oiEl, BTG
7 15: 155-157.

HEIH—T0, BT (1980): FISRED MhRR—MhNE
TRHER T T % cimetidine D H TS
15: 365-378.

Takasugi, S., Fujii, K. & Toki, N. (1980): Role
of histamine in gastric motor excitatory
response caused by mnerve stimulation in
dog. Hiroshima J. Med. Sci. 28: 195-200.
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4 2 EBKEBNC MIET 2~y v 7 OB

B IRR SR 22
mF o,
ral

75
%L,

B

iR LT

R

=x
IS

Eon # EZ

BIRR M R AR

FE IR

TN L 21 2 BN D pacing %,
PRI R T8, b rhbic
T LY B ORBEL bR TR L. i
WRELIE L FIC 35 13 5 pacing 7 B D IE AT
AT - D THET 5.

Vil &*

FERITILAE 6~11kg DHMER 12 BHA L, 24
R RISy P X — L e F ) WA
30 mg/kg BRI TICBENE U, SUMEL % (A8 & K4
T D FRE B HISENIC 3~4 ALY, F7o
ATEE NSNS KB A b v A v o — o % 135
L, WEREWRMEmGEER) 7570~ L. B
SR E 50~1000 msec FE#E D KR I € BLFE
W —EHR T DR LTV, BRIZFR—D L o
A L GBI AL 7. BB TR 1 2T
11> 7z RBETE R pacing 11 RIE2 F + v 5
V7 74 8—Ra~F XGIF-2T #flL, —FHD

18
16 .
14 °

12 ° ®

10 (]

BER INTERVAL (SEC)

--0O--4
F-O--4

R bt © it

6

IFLE‘\ E/',[\
AT, D7 2B R LR e

K &

1) BYYEDEZE#O S~y s HEROR
18 LRI BIME DA LoD RS E 1 7 D
W7 EIC A - 722 BER X pacing & ALif D
B, R X0 o0 ZReRk TR O IE £
LRI BT 5 BER ORI, BHlo
RLER TUXBCE MR O il RE & o —F & fild ok
BRI D HBIA pacing DEEM K E L T H
o hute. RS pacing BIED FRRIC & % Rk
Hi & BER OBIEN R4 CEREL, Zik1E
D BER RN A = Xy ~RHD 8
AV 7 my 7EDORRER R L, F1, AULEX
IR RTEE, BREEOHEXEMIAIRTY %42
— i CD pacing EEL T b FEC—FK L Tl
oz, HOESIEBSRET AR EE, R
TR ERZ Th b EE 2 bR, BiikE

0 2 4 6 8

10 12 14 16 18

STIMULUS INTERVAL (SEC)
R1 RIRRIRE & FBFEMEIR O I B R RIRE & DBI4R
2HATORBEER (THLEHEREE) ¥0, OTRLL. BEEFEEOKE WEFINERE

o MDF @35,
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STIMULUS
\J

ANTRUM

A
OFF

ANTRUM

e s

| |

i
OFF

M 2. WNESHEGRT oMM~y 7,

9> maximum driven frequency (MDF) 1% 5 8D
A %T 6.8%1.1cycles/min TH - 7z. FH DM
B & # % BER HifROBIR (X 1) € ik
7> MDF X b K E i1k y=x, MDF @ 2 51—
#+% BER M@ % Tl y=2x OEHERLDS -
7.

2) HWOEH  gastrin 6 ug/kg/hr DG TiL
JBCR TR o AT, Ui D 25 W 7o 5 % 2 72 pacing
D phase lag lE xR X © LI L, MDF 1344
TH - 7o, IUEIFE S FRIC pacing & 7.
vagostigmin 0.5mg D #EF X O TR
FRIER L, ZOEEREGHAL. o, I
MR IR L, R E o Y BLRR [P o [R] iy
IAEAS I B AT A pacing W L - C BLATIE LR
i) & 7 - 7. pacing O phaselag 13D phase
lag DAL, ¥/ MDF &K FL 7. secretin
5U/kg/hr #45-Tl¥ gastrin THIHME L 2B ERIR 2
EEL, L o I i S 4, pacing B
phase lag (XD phase lag /b=, TR « MHE
ERETH -7z MDF WP ELEARLTH -
fz. atropine 0. 5mg DL Tld vagostigmin THE
$, B S e BOERIRE & DG AR, L
7. pacing D phase lag (330, MDF (L&

30V, 50msec

HoFvEwias 16 (3) 1980

5002V

10sec

STIM'ULUS 40V, 50msec

10sec
BT AT T B B TR,

THLDEREDEDNH - 7e.

3) MHAFIEMR F pacing IKOWT WHEEIER
TCD pacing % 50 msec Ff #t O WM& H ¥ T 1k
10~30V T pacing WHETH - 7= TR TD Bk
FIT1L 5~10V T pacing L1877z, DIE~D &
OB RN TH 20 BRI T 3V b D
B RS8R A D, NEBHRE T 30V T
AL Z AT D o To. K2 XHEEEE ST pacing
DEG RIS DT, EBIXTFITYE pacing, T
By BATYE pacing IC X AMIERNELTH 5. 4
IS 2~ & o> R & [FIBE VRGN 2~ B o g 6 L
Th F RIS 7.

¥ & B

4 % MDF (maximum driven frecuency) (¥
6.8-=1. Leycles/min T - 7. I HIFRE D £ffHIC
IS % KEMEL MDF & T2 y=x, ZhEL
Tk y=2x DEMBEAREY R LI, T, fxD
FYPEE T T pacing FTRETH - 7.

PELEETE L TR S pacing b 2RI pacing
L FBRICTTRETH - T,
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X

1) JEASFHED (1977). BPHBESEHO < —
vv 7. BHRIGEE 180 131-139.

Kelly, K.A. & La Force, R.C. (1972). Pac-
ing the canine stomach with electric
Am. J. Physiol. 222: 588

1980

ik

stimulation.
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594.

Sarna, S.K. & Daniel, E.E. (1973). Ele-
ctrical stimulation of gastric electrical
control activity. Am. [J. Physiol. 225:

125-131.

Tetrodotoxin (TTX) o> 1 = HEBIEAEIC 21T 55

SRERSTE Bl
M, | &
Nom A
E

1 = —
&=
— i,
T bhwFbFrv (TTX) 2VEHY 2 e L

DEBEIEL OB TEY, F2oTTX D in vitro
TOFIFT 4 RT3 BT DT ORI
fifi 2 ¥ S T D HY (Michael, 1967, HiJll, 1972

HIE S, 1971) in vivo TOMEIH E D A s
W, £ TZOEKR AL TTX 23 in vivo TP
W MIE T B o\ T, BiEBhE 45 8
FIC RS, S DIETIRO A F LGS 4 AF 2
IV (VEAF V) LOHAEBBRIC LT

Bz, Bt ainz .

ERAE
MBR ATV, FF by — oL il
TIT, BHMERL D lem OF D Oflicish
W, KNS 3em R T SREHIRTE M4 4 185k
HEEL, KD 3FEAIERL 7.
a. TTX BMB5R
b. Y (TV) R TTX Z¥L5 L it
c. TIXHGHELCTTAFI I v E2ELEL K
Tt
b 3RO X A RGN HLE - kL,
RS X OMERREE (FTRM o 2 8 oo T ki
H) oW THHTL 7. 7ok TTX 1k 10ug/kg #
E, VaAF 273 vI%0.05mglkg HEEEL 7o,

153 &

afft: EHICONTHRS &, WEREL TTX
BHE®R XD ER L rOBEAL 60 56 & T

B Rl
Wom B O OM X
LBk —
wo o =

Ui, $7EBRE T TTX #5EH X D BEL,
FDOHEEL 60 5# F THifE L 72 (K 1a). K&
MHbE & ABREEE D TTX HEHD EExFhFh

& LD AR O A HRHEIC T Fp L, 35
DNHDE & N THRTLFEEOMEE 2218 5 h
7-.

b REBICOWTLRAS &, KRBT TTX
BHEBRIVE R L, ZOBEIL 60 55 F Tk
fEL 7o, (BRI TTX #5HE X D BIEL 7+
DEHFL 60 5 % TRk L7z (M 1b). aft & H
FRICHAED P8 & i L T H BT 24 b ke
Do,

cif: REFITONTHRS &, WEME L TTX
BOWCIDEREL, 7IRAF27 3 v EEELTH
TDMHENEE B I, ERERE L TTX $#5.9
IDBIEL Tch DNy 2252 3 viEbiI &
DIER I DIREL, 20 55 & b FHOSBEL B 7e
(K 2). HXHHEDFHE & KL T L DGR
ﬁid‘l’b 7%

¥ & B

TTX 5 & h ERABHE K T REREL
BHERLDERL, EEEEIRTERL DR

L7, TR OBEREF O & £ 2 b
5. ZHET in vitro DEBRTILFEHIL TTX

DR A E D ZTe. F IR S ikt &
FIeRETER T2 LR IDH - & DWMEL B
% (Michael, 1967). 4EIDK % D in vivo D 5EHE
TR TR L TTX OhE%Y RBdte.
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TR R R (BB
sec mm/sec  TTX
18 T’iX
22
16
20
14 W
I i
% 18 i
i i
Lk L
B # 10 20 30 40 50 60min Bl 10 20 30 40 50 60min
% %
a. I % XK
BN .
sec mm/sec  TTX
18 TTX
22
16
20
14
) I
ﬁ 18 ﬁ
T i
B 1 10 20 30 40 50 60min M & 10 20 30 40 50 60min
% #%
b. TV X
M 1.a. EFRO TTX BEROHEROBRNZL b, TV KO TTX MEROHERNORERHZEL
TR [ B BI%EE
TTX _ TTX .
sec l Vagostigmin mm/sec l Vagostigmin
18 ¢ 18} l
16 16}
147
14 "
- L
5 %
L % Lok

Bl 7 7 10 20 30 40 50 60min g7 7 10 20 30 40 50 60min
o o s .
A A A A
i LA
*% %

® 2, TTX #Ee, 725227 3 VEHERORRNZEL
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CAUE TTX 25 PRI BRI 35 D Trg Al
REARN U CIEHT 54 LT 5.

TV R U Ch R TTX #5C X b s
MM OIE LS, BRREEDRBEE - EEREH R
7o SAUENIRAERE, BEFEMEFE /S & innervat X
NI LZ N U TIERL T b5 LT 5,

TIX BHHIZT 2 AF 27 3 vERRET 5 L&
B MEE L7z, AU TTX DIEAND < ¥
T HAMEADIEATH - T, MEgHEa
D7 ITAFZIVOPLa ) vV=E=RATF T —~EIEHN

175
BN TH -l ly b EZ DR,

X ik
1) Gershon, M.D. (1967). Effects of tetro-
dotoxin on innervated smooth muscle
preparations. Br. J. Phavmac. Chemother.
29: 259-279.
2) WM=X (1972). WLEERFOLELCERBO
slow wave &2\ C. HFEiaE 8: 16-31.
3) HEFIES, WOSEM, BEF ¥ (1971). RS
O B LR, HPHEEE 70 83-97.

B EPTRERIEOC X 2 B A E B o S

KB RSFBR2EH o5 A B A

W

BONKENWDTH L, GSREOIINGET 22,
receptive relaxation &[RIRIC, Z & &4 skl
FENBIFRL TR D, SRMREOUIMNIC X v FEED
WHEDMHENET, WED FTHELRDLND (H#
7 LY, 1979). 4AlEl, BABRREOBACE L
755 BEED MY, SPRAE R N L RS
DT ERPITT LT, BAKELRHY L&
& ORAEMRMITA DR OMRELGEL, |
BRI & B AAEE & ORISR 5 48Rk L
7o,

Y R

IV X LEEFCA 2O BERHGT, 1)1
R 0D R 7 1 A% A PR D YD SR RS % tease L C,
NSRRI 30T, MFTIRR O P2 R A
SEfc L EOWELTEL . 2) Bkt
T & B2 T BRI PR & B A &
D, ERFINERED, FORRAS L on
B AL~ v 2FBAL T, MPTRESS L OE 4k
O PRHEARE L 7o, BIPTHRE O I EE A — v
NICANTNE PR T 52 LIc L o T %
1. RRFEER B FIRAL D RIS 7 o VI R AR i A
LML e,

EBR K&
1) RKARRR EEFTIR K DY R R [ & O IR

£

WHREBE DD ED L, BDBLRISED EMN
BE s . MPESONEL A5 &, WE
SERE DN A MR &, WEAEE AW T 5 b
DENRDL NI —TF, BPTRE O NEA KT
S5 E, MIMMAKOKEHEE Z T340 &
WL THLDENEDOL NI, ZhbAEDE
CXLT, 5 ORI RS Ao AR R S
b,

2)  BRLS & MPTREC St E T, BPTIR
DN 400 mmH0, B &0 P [E 2% 300
mmH,0 785 L 5 CHNELREAL T, FhTh
DB REEL Db, WFTRERD AL Z ) &
w5HE, BEMOANEL LA L (K1A), 2D
HARMONE EA, PR O NEZD LT
W DTEERR L 2. PR O NEZ S & 12 ] 3
L, REHONEIE 5 7. = OIGIE FB-EH
HOIW & Th, C-ColHUETHEL. %
72, CiCo [HFB L O NIEMETIK % TL, Ci-Cq
Hlds L OREEMEUIME L 4L, wFhn—JF
DI AEDNIR > T U, TORIGIEERD SR
7oy, FIRERE MRS X ONPI IR AR o UM R LY
KL 7.

AE MR NAR O L A& L, Fo Rkl
DEKFH L0, HETR X OBEFIREE O EE)
REENFEDD Rz (K 24A). “oORIGL, HB-1E
W L OV Cr-Co VI I b 4L, Fi0, B—
TERERF & O AEMREDO MO F OB T LR
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mmH20
600

antrum

corpus MM& VLM\/\A/J\J\/\JUUL r/\\h
4280

® 1. BHEPTEEOANERAC X 2 8O BUE
A ASRERES B o kR, PIDEIS MHEEIMTER

B C
A
. AT ' e —t—r———mmH20
-1600
antrum WMJN\“WM
<200
mmH20

350
corpus “wﬂmwﬁMwwwMWw AN LW RN
250

R 2. RkAETRMPTRA VIR PR IO X 5 B EP TR S O AR O KIG
A RE OB NIEEREIG  C o TRRKEMNEZEECYE Y 7 0 v RIEK

HB Rt TOKIGIE atropine #HERE T b il % (Leek, 1969; Harding & Leek, 1971). Leek
B iehs, TR MR A T T YN L 2R InTE (1971) #2BILZ #L% tension receptor DERET

&KL 7. HHEES. LL, TOBEMD tension receplor
DA TIETc L T, tension off receptor TH 5
® % LE G, AERTSMER FREL & X5

W MR A O SR ORI H IR A L, WEZL LA S €2 L35 Mk R
B LT GETHMT D EARDD T WHNDHT ED DL tension off receptor DIFFE%
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REBL T,

B DO HE N SHI R B 1 R NIEORELR
b I DB D B T Ww b (B85, 1957,
Andrews et al., 1980). Z S ILE—B R IER S
INEETHZ EmRkTh, BONED THICLID
BRSO R AMEAET S 2 LTI E S S
FETHL EARLTEY, BRNEDHEICER
THRGEE 2B NA.

X ik

Andrews, P.L.R., Grundy, D. and Scratcherd,
T. (1980).

motility induced by gastric distension in

Reflex excitation of antral

177

the ferret. J. Physiol. 298: 79-84.
Harding, R. and Leek, B.F. (1971). The loca-
tion and activities of medullary ncurones
associated with ruminant forestomach moti-
lity. J. Physiol. 219: 587-610.
Leek, B.F. (1969).
receptors in sheep. J. Physiol., 202, 585-

Reticulo-ruminal mechano-

609.
WP F, BRE (1979). HREZLIC Buz 3
BEFEIOME, AAMEE 160 215-221.

BRE, ZBAA PR & MAWGS RN
P& RBAKE (1957).  REMEEHMRIEFIHIC X%
HEB O T. RBESY 100 665-669.

Kindling effect (42 3780 #5) o # 2 HIREIC KIETHH

RSO AER 2
% ko
/N R

[ S

55T, kindling effect (BAz2 H23D %HIR) TA
MWADFEEEF L ELTHELENS X 5 Kt -
7. ZRUE, WE—EREOBRTHHL Dz
LESHBL Tw5b 5 bic, BREHLEDTA
ARERIGE R X 4, XU DIEREED TANA
BERIETH - 12 % DB DNTIE L H T R A B
F LoD L'\, Goddard HY DRKIC
X5, ZoBH KERNT, —H kindling effect
DIBRE D & BWRIEIO#%IC L 281 vwh
ADRIGTHENERI D 5. bR Uil
EROEENO BRI K T R EATEL TE
733, kindling effect 7\ BIGEENC FUE TR /i
Bhx 2B WTHELEL. S DI - HEE
Y R aEORHICKT A EIEEDOHN Y X AD
BB 7.

MRELVHE

kindling effect TERLR#ED 24 BEIA Y 275 7 4
—EGE RS DNY, R 2 2TEIE BT TH -
Wb (R E 3kg HTHE O KIET H - 72, pento-
barbital sodium %5 BRI T C M B A9 T % o ik
BRAHAALR. EKIGEEH O 0, H T
&+ 455 O R BRI IS 7 M 2 U T R (200

AT
% E, M H Ik T
N LT —

pm D= F A NGEEAT vV AKR,  HBHE 2mm,
FME L D 2mm EH) REAAR. F AT T
kDT, FHAEB L DI KE straingauge %
BRI T A g L. v v (AAE
E#l, RB-5 %, —3dB »° 1.5~100Hz DR
BEE) 7 B % 7o Wheatstone & X CE7 v 7

(AAYELR, RPF-5,DC) nbHAEY 777 (H
ANEEL, RM-85 ) w7z, T hbofic
BB, MBI (5 mm M), EHTE
BN Rz & FER), ST RS L 08 IRER
B OEMERER S HEAAL. ThZThDoa—F
EEINC DT 1Sy 7y MToin s, R
IR LS = v Ly a — 2~ (RREFEE )
IZ XD 6em/Foitskd L.

1H1E (F#H5~68) BT xLicx2DF
i 1AM L, R, AR R T O =B aE
WA 75 74— %7, H3IAEDT — 2D
B A DK% & Lz, kindling effect TR D
FETH - 7.

FRMERZIC 60 Hz, IEH o Bl IR (Bl
BRI L) A1 H 1A 1 BERER CT 7 - .
HlEg o WIS RS BB b D2 H D TA
DARIE R 23 % TR, BitfExs &L TR
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ECoG L o o L+1/10SEC
AM l
Tl 'l o vttt it i g,
HY !

NASTRIC -BER

N
.

1

"lm‘] Lﬂ "'tll

i

8§ 1" i

Gt

mﬁwmmwwwwmmmwwmwmmwmmw”
. ﬁ,ﬂf\\ﬁJ \Jf\/\pw\, ,J\p ,

p P

e N e

Mt

it inde & Mn waat}

R

i

o di i
x;“l‘..! 1:31 ‘ = ‘ A

i
. {'L

""Z

X 1.
Jabki% 60 Hz 1 Fh[H
kindling effect . ECoG : BN,

kB TGS 3 HE (700 nA),

BEPTHE SIS, IR 0 1+1/10 B,

EHIE N7, 2o EbE% kindling effect 41K
EL .

R EDIBIC & D,k = o ik
B AT B R R ) (BW), ,%EEIU (W), A (D),
RERI IR (LS), WA (DS), v Al
IR (REM) @ 6 B¥RSZ531F 72, B D basic electric
rhythm (BER) [HIf@O#tatlHix, (1 =avva
— & (HITAC-20) I X - 7-.

B bt

EEEIO BN ) X A TCUE, BflERRED &
FkE CTHo7e. bk a1 [E & % n

RIS (1 BB 2K E RS
KA L 2o hARBC e h & (B, T
B) zhl oM BER MENEE L. Zhb
A DOHGEREH & Rl 1k U o CHEBLT S

i
L

%

CONTINUATION 90 SEC CONTINUATION 50 SEC

kindling effect R DFEMM 51T 5 + 2 DY BER o #4l
gy
AM © bRz,

16 HHE (500 #A),
HY :

T
B,

28 HE (100 4A),
GASTRIC-BER :

B
H

BER Dy & OENCATE D ERREB R A D uie.
7¢% kindling effect XA Z D+ = T28 HH,
filiz 26 H H T& - 7z. kindling effect AR, &
B0y BER [HIfE 1% % 2L £ 4 12.0842.30
(£S.D.), 10.48+2.05 B TH -7z, ZThbBILE
F RIZKRTD 18.7141.03, 10.9041.22 B
LU EICEE L Cute, BEIR » HEEA BT
EIFRBETH - 70 (K 2).

&
kindling effect %7k L 7z % = 2 PEDRFEMY T,
R BRI LT L L ik A TR0 B BER [
FRlA B L Cuote. F o mbb il o
W AREGEIRTE & BER IR & 2% A IS HES

LTz

ey
]
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BY CONTROL KINDLING

20 Jr 13.48+1.02 1 11.92+£2.02

0 P ~}L, | FLmTﬁﬁ —
Vo ol 1 =

20 } r—l—rFti;ﬂ.og_ 12.36+3.03

0 - b A e ]
p 40} | ™

20 } =X EnEtt! 12.03+1.89

ol J h [ L -
LS 40 | ]

—

20 13.85+0.98] 12.08+1.67

L 1L Alb,
DS ]

a0t

20l 13.73+0.93] 11.94+1.55

L] l S I I I
REM | |

20k 13.77+1.01] 12.15+3.07

L l - L
TOTAL

40+t

20k 13.71+1.03| 12.08 +2.30

Lo )

10 15 10 15 20SEC SEC
® 2. kindling effect WEHIBICH:1T 5 E ® BER [HlEO e A+ 7 7 & L & WRIR - FERRR

s} B FHE

—ED =2 OFER. BEET (CONTROL), ¥Rtk (KINDLING), # B0
AXHBH/, TOTAL: ABIEAEKDT — %, KF: BER OFH(E LEEMERE, B
il : BER RIS, i SUBED R, T COBHRBM CIUBAIE X D TRREEL

A RIS
thm in electrical activity and motility of
X [ the stomach and its relation to awake-
1) Goddard, G.V. et al. (1969). A permanent sleep cycle in dogs. Yonago Acta med. 21:
change in brain function resulting from 57-76.

daily electrical stimulation. Exp. Neurol. 3) HEAFTTH (1979). 2 0BHBRIEENC BT
25: 295-330. HHMY A & & TR - BRI, BOFREEE

2) ok zlE LEARPE— (1977). Circadian rhy- 15: 148-149,

v MVEOBRKN - BRIOEBIC T 7 a - v T 2 v ORHE

PBANK B B R
S i )OI &’ = K

ﬁ B eEDMFRLE Y D All, catecholamine 12 X - T
RaE I AR B O JHEIIE estrogen X progesterone A Z T T\ A, T2 TAEIFEIC e » I
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A DR A fH L catecholamine D1Ef % #hiad
L7c. BRI AZ R 2 M T et 2 BE I TH
D, FRIEIER TR % < ERD AL DL
THbH 5.

5 *

FEITIL, 28~44 F o [ARERETO IEEYER A
BT HEE A 21 Bl IS 2 H L 72,

GOF J#l} FIZ ovarian cyst, myoma uteri corporis
LDINE R 24 R LA, IVERZ RS
HEET TS 1.5em, 111, 5mm DRRRD
Wigkh #1EK, 37°C D Krebs W& b T I g %
GOEEL, ¥ 7 sucrose-gap E%HVEALD LD
1T7c -7z, 1, catecholamine 1%, 107%~10"%g/mi
DYELED & D& FIT AT

& £

Noradrenaline (LLF Nad &#37) 10%g/mi @
TEAC X0 A #IGREEIIH S, HiEsR L L
7z, Nad I X 2 HBEIGHE O BIHNE, I o
M2 RET S & &5 5 5H%IC 20~509, 10 7
BT 30~6096 Il S Ade. Fio, UUHESEES L 1
A 5~10 1\ T 20~5096 $0H] S dure.

Isoproterenol (LAF Iso & M3 10%g/ml % 1
JA&® 5 & Nad & RIBCHIFRERI O IXHE SRR
DWW Te xR Lt s, HEIERE Nad X v 3
%135 7.

I

CEY l\” “\

!

Ad M M;‘ fn

Nad l’Q
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Adrenaline (LLF Ad &£83) 10-°g/ml T,
PGt —mVE DO BRI D _EA M OSEE D BEhnas R

bitens, TOERBEROWA, HEEORI 1R
bt (8 1).

fe¥s, 1078g/ml Tk, =3 TS 0 BRI
TERIEHR D sk 5 e,

o Wl TH % Phentolamine 107 g/ml #-5-1C
LD FHER DB E O FIEE D ¥ 23 /5 h
% . Phentolamine 10~®g/m/ #5-#% Ad 10~ g/m/
S5 &, PHRERD LA ROEE DN &
WS PEFIER S D hs, BRI < Ik Ve
JHUTEENWT S e s - e,

% 7z, Phentolamine 10~ %g/ml fEf#, Nad ©
USRS E FF LT S Teds - 72, AR Iso @
AR ST P BT S s,

B MW TH % Propranolol 10~ g/mi 1© L b
BUR M OUMNHEERIE D Bpna i h B %, Iso DY
FEINEIE A S he. Lo, fEBOE < @
ISR T, Tso DULKEHNTEIIE 2 HEMT S e b
DLFEELE (K 2). ZhbIEOnTiE, A%
S OB A2 2 TIT & 7o\,

TTX 10 %g/ml 12 X - T, B N B S
WENEIE EA S ELZ T e otc. 2D D

b, ZhbDBRITITMEBERDRSE 1 Do &
Ezbhb.

il m“JWh Ao |

S L NG N NN N NN
1

107%g/m¢
X 1. Adrenaline (Ad),

1 min

Noradrenaline (Nad), Isoproterenol (Iso) Dt + JFERZREWC BT 3ED
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LITE

Tk

i

l;!"‘I‘mmawJ‘a‘iWWM‘wMWMWWMWﬂ%WMW&WMMJm,‘.lﬁ.h-‘-,ﬂ,ﬂ\r\w};'mn: I

Iso
AN AN AMMMAMAAMMAMMAMAAMANAA A A p | 0.2¢g
A M A r -
Pro Iso 1 min

VAWMV VWV W L

44444

Iso

K 2. MWL catecholamine DIE
Phentolamine (Phen), Propranolol (Pro)

(1970). Response of the human fallopian

& B tube to adrenergic stimulation. Fertil.
Nad (XIFEREAEICL B IEA AR, I % \ Steviol, 21: 590.
. . N —, & N & I HARI
ﬁﬁ%i\?i}@%gf)é catecholamine Z . N

35 248 70,

Ad o fEHOMIC fERBAL, ofFHIc X Nakania, H. and Wood, C. (1968). Effects
SR D TTAE, ﬁ TEIIC XD I D il & % 72 of adrenergic blocking agents on human
EP fallopian tube motility in vitro. [J. Repord.

Iso i BEIARL, IAMH S 252, Fert. 16: 21.

EHOBNTIA T, ﬂ SHE M 31 A B S 2 N S R 4) Lindblom, B. Ljung, B. and Hamberger, L.
s o T (1979).  Adrenergic and novel mnon-
adrenergic neuronal mechanisms in the
. control of smooth muscle activity in the
X Pk human oviduct. Acta. Physiol. Scand. 106:

1) Coutinho, E.M., Maia, H., and Filho, J.A. 215.

TNV E Y N RGEERE D 0O TS S OBRITE B E & SRR

W KBRS S —A =
X N 1% b

Trey VEEREBOTRWRORRIET K %

tEEERDICHT DA T = 07 3 VRGTEN i s iAEGHRIC R X 3-4mm, Y

AOMBLIS, WIRAGCHTAMELRD | e e gt

BRI DU THRET &2 hn 2 7. BONERBA AT, MERHEEIC X ) EEHE R
e ask L.



& #

1. BERAIEED & A5 sh A
WV I U T RN A s L e

g B ALY, 1R
DR

2.7 THh -1z, = DI twitch BE DT TH
Stz S AMOR (0. 1msee LLT) O RCEH]

WO X RIS 2 DA . FIIs I SEE
TRV F )Y e AT FL U VIC X 5 TN
L, %Gsxmgof%MWLt.4/7vju
vioednrFray v /B R AR
7o. TRV F U VORAEDRIE, T2 T
IVRT e 2 FF YRV VI S X S T
KRt FeF T a— Lt TIRMR LS -
fo. KBRS X 2 UL TTX - se vy .
TV b= T 3 VIR B X 5 T & e,
7w ) A F NV I Vi Tl O A D
nre.

2. HEAMTETME & YR
FEALLEF) 50mV T, HTEMED (i

i e A o I
[ HE 32 & R

EIP) 73 b, KX LDTETHE mV OLDL
I I,
7o, FOSEEIEEARI X B EENAE

A

Y3 9.6mV CH - 72 (0 1). *
75‘0%@ ( [/‘

1sec 1 sec

HoPiEfiRe 16 (3) 1980

W75 . 7T b —HC A 7 DB RN
TS B H, & DOIEBEMIL twitch BEDIX
SR L Tus By 2 v Ao fivy (0.2-0.3
msee) IR (feld #F) 1 X b EJP 2354E
L7, G¥EE (4-6Hz) OB TIY Summation &
AR 7 DFREENLD D, THEEA LD BIE
1% 16-20mV T - 7. ¥72, EJPn/EJP; DHIL
1.0725 2.5 T &H - 7. Summation DEH
¥, 2Hz Tli¥ 2.8mV/sec, 5Hz Tix 11.4mV/sec
LEEEEC T H FRRE 5T HIEM EJP L
=2V =7 v (10 g/ml) TH%L 7. evoked
EJP 1% TTX (10 %g/ml) » = e v v (1075g/mil)
o TELZ (K 2). —77, evoked EJP %
72V b I IVIZESsTIE Ieh, TrT T
sm = (107%g/ml) EEHTH -7 (K 2). &
~_F 3V (07%g/md) TIREWM 5 LTS b
=) 7LC.
BRMIEEIEMO BT Frr vy (107%g/
ml) + /AT EVFY Y (1078 g/ml) RTIEEDLE
b —HHD

EREIL, 7RV F U VILE S5 TH T
WELE A T,

M1 =ve, PF%W%%??@FI%[/LW:EI&M%%{ &z (EJP)
A, Bz Licoefiland 2 bhic EJP. CiX EJP 0K & XD



HFuriing 16 (3) 1980

1sec

1sec
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1sec

M 2. Evoked EJP & iGEYE I35 Sl o %) 5

A 1izavie—n (FEILEDRRT).
€Y 107%g/ml H. B Q048). T (20 5%).
ml /1. evoked EJP 33 X e,

Z ®

RS TElm AT 235 A FR I L, » T =2 —
LTIV X 5 T, HEREINLITHWIRI N
oo TR VU v O BERIE SRS e Bk
T2V b= AT I VIEBNTERATH 7. F5
IV FE R HMEINE O A R T 5. S
BT X 5 twitch BRILHHIE TTX » 2 vy » 7

2V =T IV 5 TMﬂﬁhu.:h%®
%%%A%?7:/k L AIRE RGN D D 7 B
fUVWM$%Emm@Mﬁ# E RS o
b, 7FVv ) vlEZEAEZO NS, 4V 7V

TV VY ORRITEM TS - 7. —T7, REEORE R
DELKIEEIMES AD iz, HRM EJP Ok X
SR ATIEE SR O L D LU THR D,
TV b= T7 I VIZEDEKL 2. evoked EJP
IR H AT A OB L, BRITEBIMECo
FRE—F U o, Zhboffi, wmEmcL
T, o@D T N vy v R STE NEAE T
LT EHRTEDER LIS,

21X TTX 107 % g/ml .
C;litzavbm—n,

B, 1likzvite—n, 2ikavv

27 wT T s m—1075g/

X ik

Burnstock, G. & Holman, M.E.
The transmission of

(1961):
excitation from
autonomic nerve to smooth muscle. J.
Physiol. 155: 115-133.

Burnstock, G. & Holman, M.E. (1962):
Spontancous potentials at sympathetic
nerve endings in smooth muscle. J. Physiol.
160: 446-460.

Burnstock, G. & Holman, M.E. (1964):
An electrophysiological investigation of
the actions of some autonomic blocking
drugs on transmission in the guinea-pig
vas deferens. Brit. J. Pharmacol. 23: 600—
612.

Kajimoto, N., Kirpekar, S.M. & Wakade,
AR. (1972): An investigation of spon-
taneous potentials recorded from the
smooth-muscle cells of the guinea-pig
seminal vesicle. [. Physiol. 224: 105-119.
Spedding, M. & Weetman, D.F. (1972):
The presence of p-adrenoceptors in the
guinea-pig seminal vesicle. Brit. J. Pharma-
col. 45: 21-28.
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WSS RGO, & v EHECATH T2~ vT 3 Y OFEH

ALK R A

= 4

FALK AR

o X

7RV ) VIEBIMEMREARORETH L E
AE oy bEEEERICE, o & B OWZEEHE
ETAHE bR TVL AL, AR, Z Ok A
<, JATFLVFIU Y NA) &4V VvF Y)Y
(ISO) © = ofFilapn 5 EMETF 42, —8
EWREEEETE, v I b b hd Ca & K
DDA F VR ARG L Co L, HiEx
KA.

5 *

FICH 400g DELE » FRMEMAL, L2
RS X 0, HEEE A RIEEL, dY 300
um, £& 8mm DIHEEAZRERL TH W 7. 5]

A100.0

50.01

(©S)

5.0

gCa

1.0+

0.5¢

0.3-

L 1 1 1 1 1 1 )

—40 —30 —20 —10 0 +10 +20 +30
Membrane potential (mV)

Fig. 1.
current (A) and K current (B).

filled cirlces: gga after application of noradrenaline.
applciation of noradrenaline; filled triangles: gg after application of noradrenaline.
points are means, and vertical bars, one S.E. of means.

preparations.

S —PIRhE

40 X
i A B A
AN

Moo ERE T X FALie node 7 A5 5 EAR
LS 0.6 uF T, —iRIC I 4 N REEAETHED
NAMEICH RS LEAMNC K &, NABIO
ISO DL E L LT 5X10 % g/ml & Ji 7.
[ L o238 0 1 Krebs - HCOs W (7 #21L Ca**
Y, 2.5mM, KT EE, 5.9mM) TH 5o

#® 7

(1) \z v 7T, E% Krebs Tk
XhDEIEEN 1 —37.7£1.8mV (N=26)
L, HAXTHERCLDFEHREINIARL 7D
B XL 47.342.1mV (n=30) TH 7. NA
Pz X0 BREEAL L EYEDREFE A 1 2 W &

B1oo.or

50.0F

(#S)

gy

1.0}

0.5}

0.3

1 1

L 1 1 1 1 J
—40 —30 —20 —10 0 +10 +20 +30
Membrane potential (mV)

Effects of noradrenaline on relation between membrane potential and chord conductance for Ca
In A, open circles: ggo before application of noradrenaline;

In B, open triangles: gk before
All data

Both A and B, from seven
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Z A HE L TRARETD WA & £E 5 7P 5~10mV
CRSPGRE I EdH RS, 2K T ISO
VI ILTEA R L UM A E R L Y FR S B A
R4 7 DGR ABRL T 4% xtm:ot.
(2) B2 7V FFCUE, BOBAL AL -
—MIEP R & Ca BT (ICa) ey chiet T XQINE|
XK B (Iky) &8 KB (ko) ZF4

T5. Ica @2OWTIL, NAR LYK Ica K
259%, 2~ FavgrxvA (Bc) 1 15% D

FRERDERI AL (R1A). LaLZD
1 F v OMIETEN (Eca) DIEICIIEBNLA LD
NI - 1o, KB DU TIE two step ¥4 D il
WX h, BN tail MIEAHEECLTLHLRTAS
L, ZofF VDA —~Faviry x2vA (Gry)
DY EA N A AR L 7eDiC LT Gre 1 T A
EBRB e ot. IBITZDFETRDILKA A
VOMIEEMFS LORK2— N av g s 2V AR
NARIDFRA LR BRIk -1 (K 1B).
2RI T, ISO DEEIT X b ik Iea DA
& Eca DEMREINA LD L I, EHIC Gy B
J O Gro 12 & BWIEKR T 5 HAD D 5 Z LW
BINCT A LT E .

% ®
EE NS PIRTERCRS T, T =

— T 3 VSEIRIGE R S A1 F v B 3
u,%%%%WMEEm Wt &N 2 o i 0 g

AETHY, BRAEMENTELZRHCT, Ky~
LTIhBDA F v BB 2L ciid i b
W), i Z oo BUE o 1 4 v
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WTEE 2 5 v ey, g4 vliioE
AL ITENTETKH S 239, Sz DaF
VWD T A~ ZEANT, NA O o JEH
Wik Na F7208 Cl A + v oy A X 5 HE
EINHEDOP DM &, Bea LAY Ca HIT
DVERNELE oA+ VilEIgE S L TEvTuw 5
CEPGERE i, —IOMETERMSh TV
8k DFEIBAY LG I A Db o v, TS H
LT BAmHIEE CaBIKEDAA F T4 2 ADEE

fRic kB2 & X0 d 8k D LA KE e A L HE
ESND.
X Bk
1) Holman, M.E. and Jowett, A. (1964).

Some actions of catecholamines on the
smooth muscle of the guinea-pig vas de-
ferens. Austral. J. exp. Biol. 42: 40-43.
2) Takagi, (1965).
B-Adrenergic receptor on the vas deferens
of the guinea-pig. Nature 206: 308-309.
3) Magaribuchi, T., Ito, Y. and Kuriyama, H.
(1971). Effects of catecholamines on the
guinea-pig vas deferens in various enviro-
ments. Jap. J. Physiol. 21: 691-708.
4) Inomata, H. and Kao, C.Y. (1975).
currents in the smooth muscle cells of

K. and Takayanagi, I.

Tonic

the longitudinal layer of the guinea-pig’s
vas deferens. Jap. J. Pharmacol. 25: 32P.
5) AR, TSR, SHAREZ (1978). WS
BT 2 ffiF5 1 A4 v B © EFIREORE
Pftic T, HALEGE 400 304-305.

4 X JH SR #EB T DOWT

BARGREAER 2

BomoIE ok 2 W

PoH BEOHE

bbbl E CHEESBSEO—HELEL
TA 2B L0 FEEZ A, JHIEGEE, 4§55,
S0 X 0 el T i 4 B 2RI U A A (e B BR A 17 7
STt (JFH, 1979; #Z1Ub, 1979,1980). 4
[Ex 1 = JREE 2 F R o 778 TR 77 1 46 Ml

AR

wE R &

AR

@B, fEEhT R ER) & G LT
DR BB D THRETS.

2R A E

HEshIT M S A~ O A RO TS 3 1 A HE
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k7 [ A — ARk TR RRGES, (AR, IS L AR
fRE 15X5mm DK & S CTRILL 7. —T5iRdk T
AR R OEIR TR TR Uk & SRl
7.

B DS A 36°C I i fe h dc B R R O
chamber MIZx v » L7cth, — % O AffAdT
force transducer WZ#fE, S HIT pen recorder I
A R X 5 JH 3RS Rl B 2 R e
AEREER L o, YEMWILIRFR T ML 72 Tyrode
Wa A N, BEFI T OB ER ARk L, FEH A
jEiH% chamber PIRCIEAL Tz,

ERER

kT s X OSBRI A 4 T IR R AR MG
EHEENM LI L > TEEI R TR D, Thbllk
AR TR D EL Coie (JRH, 19795 it
HE, 1980). L 7cht- CHElT s £ O ks
EE R TN (IR OE FeilEs AL [FES
BRBHIAR 4 HIH &L 7c
FPEGRMEIGHE TUx, HEEDT M4 R O %EES, &
I, EIcEs e L, R RS oA S EE
AU TH-7c. LUk gr o5io s
i, $EEFRER OF S HIBL K TH 5. D
W A BT D 3T D B D FHE R X ORIE
v, M RS EEIRTT 1R A B T, s L UYEH
L, RIS, ST EOEILAD RIS st L

LI

0.5¢g |:

A H8

0

caerulein 0.1ug/d?

0 .

5min.

| Smin.

HEWwEE 16 (3) 1980

LTI 0.1 g A ED KR E W A B
Lt L Z oo MBI X L L& 2
7, W7 AT OGRRFE T R O, FEET,
¥ X OURIRTT Mg o & i U 37 B B p B
BTH T,

O F R ERIEFNC T 5 KIE A A5 ATt
BhRLE VR IOZORLME Y £ hZih 3
DPEFE T,

ONT caerulein ¥&5-61C 13 Ml T 1A 3 X OV
RIFMGER &b oI C & BERVEIE 7D
RS MEIBEIR EKTH » 1. ZOFFEE
IR AN O DL Kb A MR Tk
FBEAEBIIL B Rleh » e (K1), Fio
caerulein %-5-1% D SEERVEIGHE ek, [ — R
TURBRRIT M4 T el ss T A I i L KT H
i} fC.

O EIC tetragastrin 5B TUk HEELIT IR 3 KO0
Bk J7 a4 i & 4 600 ugfdl, 50 pgldl DYEE TLX
BXARVEIGHE, AREEIHE & b g ERE AR
Mote. L 200ug/dl DR C Uk el Mk
I ORIR TS A & b W BRAR A & AL R AL
IRIEDMWER A L b s, D X HIT tetragas-
trin P50 CLR B X 0 BRRMEIE S & OVHLE)
VEIE DR A E Db A E &7 5 Tl
BB Y, BB D (FAENRE S .

I secretin % 20U/dI, 10U/dl, 5U/dl D

X 1. RS D caerulein 0. 1ug/dl #5061 (KR
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Y8
O.Sg[

A

3 T
i secretin 10 U/d¢

0.5¢ 5min.
T
B pomin.
0.5¢ [
ﬂ
Wi
t Smin.
—
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X 2. WWIRJFEISHA D secretin 10 U/dl #2541

T HEETT SR Tl TR T
RORVEIC i3 & A EBIIL 722y - 72 23, 10
U/dl DR TUE 5 2 75 BREhIE I O B 53 2
Lhtc. K UEIR GRS T FhFho
PR CEER PRI F X OB I D 4 232 &
e (11 2).

¥ & O

A = MBS Fr OB K L RE T A & Ik T
TRICHEDEEZ DRI, F SRR
% B b M7 e &SR Mg & TR D
Nic. TDOZ L XY caerulein I L secretin ¥
GO RRFENH Fs K OVHRE L 2 HERR T 140 & D BRIk U5
AT < BIG- L TuhW B b o LS .

X [

JRETEFR (1979). A *B¥ELAEBcoOW . JHEE
SR EENC BT AW, & LR BIMEE 15
1-19.

JAMIERD (1980). A X JHBELHETICD W T, B
Wi )riEEhC B4 Bige. 3 R BREmEE
16: 1-6

¥ WEES (1979). v PREELAETNC OWC. |
LR AT BT 5 BI%e. 8 2 ) HEREE
15: 21-28.

B %5 (1980). v MHIELAETHCOW T, A
BgRERNC B35 Bige. 8 4 B HREGEE
16: 7-12.

v o+ H 2 LR HE BT oo W T

BARTRSAR 2 A Rleeses
A e, BUOHOIE R, FEO4 Pl
oM OB OFHF, o R OIE O, N OB —

b b RS B CLE A IS X LA B
IS\ b DD, BRRMIHE S W] B A To A7 2
BAHh b Tnbd (IU5, 1979;1980). LA

b b EPES RE BC U R RERE D R E O FREE AR E
LD, ZZTHENLZ D E R PLNNCORS L
3%,
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EBMHE LV HFE

Sy PR AT 46 ), EORFEEX 3 H, %
DEEE 14 Bl E 63 BT, WL IR A
53 7bDTH B, EARINITE D ORI
Wl Fie o TR TRILS (1979, 1980), J5iH
(1979), KHE®D (1980) 23D IcHERIC X -7z,

ER#BER

JHERED SIEDBIEAER 1 DM HHL, £D
YA L. FPRRMI A S - £ b RE
TR C grade B A % &, grade 0 XD IIT %
TENBIEF I EBATEYD, RIEDETE L
LIWEEWIE L (K1), & e bAEE
F5 X OWEE T 2 A S RIEREEOEM 2~ h D
D, WEENC X - TEXEDNMIE R D2 7.

T T T grade 0 D BRERMEIH %2 S AL BT A B &,
SRER & RBEIEIN T » £ bR <, DUV THRER,

£ 1 [RIERESEDREE

grade 0 iE %l
grade 1 B [ JAE B
grade II rp 2 JAE B
grade III TR SEAE B
17g_ — grade 0
[rp—— no 1
1.6 } —mm 1]
v
1.5}
1.4 F
1.3 F
1.2 f
1.1 ¢
..o'o... 00®%000000
0.9F ... 'O...o’.
...
0.8 F
1 2 3 4 5 MR

M1 BRMENE (K

A5 gt 16 (3) 1980

FEEBDIE T, grade I 38 L O II TH EHE & (ATRD
ENDT e B b DD, T D FEE I ER T,
2. LU grade 1T W70 % & oo IR £ < &
b TLE s, K X 5 RERED TEEEN 5 1
bhvtc. —J7, BB O SRR & 4 i E B0
ZEMEEZ DD 2R HIC grade Blic 7w v
FLTHhR. THAEETTAL EIEL2ENH 5
DD grade0 Th - &b % <, grade], IT, I1I
EIRIR Y Utz Z DK S L OHE TS
ELAETH -7, FLRIBLERLTASL L, iE
P L B1EB2E 0%\ L DD grade 1,11 TR X
<, BRI D% < & grade 0 k5 L OV I T
VIR A LT

£ AT caerulein 1 pg/dl $5-41 Tl BRI
#ii )3 D R & HETHYELHENE DWETH 2 & D b
7o Loy LB BN 2 R L 7o b D b
> oo BRI O SEEE SRS & FIRRE
i, A, THHOIETH -7c. Lo L REEEED &
FEORE X b i+ 2B d bis, 4%D
METHAH 5.

¥ & B

b RS RS A R AERE D RIEORE X b 4
JH, Bt L7, 3 9RRRMIGH Tk grade 0 235
II ¥ COFEF TR TL - &b, DWTH
, FEIMONET, KIENETITONTEDRIIE
W T HEEECH - 7. OEANL caerulein ¥
SHLFETH - 72, Ll grade I DFEEA
FEFI TR D 95 <, ZOEMIT4E L KT
B. ZOZ LIIIEIHETE, Tk bIREEN AL
H oI BRRVENE & BB L 7o 85E, KEMER
TECIHERE ARG T 5 L\ KT — & &—%%
T5.

—77, FEEIEIGHTIT DT D ST DSHE IR
WA TIEFABET, REOHETE E LWL
7o, HROEVIARES, RIS R L TR TR K &
X, SHLIRIEHA LY HHBERIEDFAEL D
D (grade I, II) KX WEHAICH S, 2D L X
D RS SIENEET A 54, IMBENEPEHRED
WRLTHAEDS ~MlinEzbh, b
OWHPMENTLHEL TR b, WEHE - TER
MBI A REEGATV D LR SR
5.
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X ik

il s (1979). e b RBELASEHEIC DT
—HME4 R BT BT A HEgE (B 2 4R)—. HOP
wisE 150 21-28.

il D (1980). e bEZESRHASEENC DT
—MRBEL BRI BF R (4 ) —. B

189
WEE 160 7-12.

3) JRHEIERE (1979). A RJEHESL D) @ > W T
—HHBEL AT B A PEge (58 1) —. HP
WimEE 150 1-20.

4) JFRHIEXRDL (1980). 1 *AZELHERHCDWT
—MHIEL A ERNCBIT 5 B g (53—, AP
WiEE 160 1-6.

A4 2T R B NHFEHE B oo BT

BLHTACEEER 2741
B &,
BOEOE %,

M D 2 1 N~ D B BRI S\~ T I EE

TR E I BE AU T A, UL L IR #EE):
BHMETRM I mnibia < iswvs, g ToHEKL

FUf % I AEEENCE] 32— O WG T2E 9 22
b, IHEEETNTITIRAAIZER DB 5 & LRI X
TS, £ Thibh o ORI R4 40
HHITT IR H 28 5L, FoBoRk
e b % X Bleg L 7.

S

IREE 6~15kg DA 38 A AL, sodium
thiopental FFlRFRE: FICFEE, Zha L AL —

X =R L T, DWW TRBEBIRYIBE A n 2, 3

AL LT 5% 7 F kL 309 biligrafin % 3 %¢
1 DHEIGTRALIch DA — Tl 8 T A e L
oo BENFEEIRIE E2 SRS 60 5 HEICE
M, ME#EZ R I U, (A58, EMoLE 2 H1
3~5mm¢ DI AEEL, =k £
DREE & AT UTe. ¥ EERRTE S & Sl T
IZ 1E9"2 marker ##E L Z e ERERLL
7o HIME R, BREEUHEA] caerulein % 0.3 uglkg
5L, 9007 b BlE2 L 72, caerulein $5-
O MR FERERTERE, AR XOEROME
E% 100 & L, BEHEOREEHEIELERTHAD
EORTEp LK.

EBRBER

1) P& L TA % 16 BH% L marker D
R ERAL, HRECIRNOL, caerulein DBEGHRER, R

B R
2
N

RpfEl 78 WS\ TIRBRE L 7o, FOREE, HRgAAr
ELTINNHR S, caerulein O Be5-REIR1T
DY) ECHM & e, F AR EITIL U DD 30
BN B L e L DI, LD 60 4
BB BEA VNS Wi 5 ISR T 5 2 LI

P
I

2)  AEE 2264, HHTATRE 20 FlItOWT
Baf Lol A, 28E Q2a) LIEERe (8
B O 2B HETE . BIZE, FOMmBEHERE
HEES TR e Wi E R Z AR L, Lk 20

701

A

éO éO 66 96min
TG O & A MABERER X OCREOFHE
iiifid

10
X 1.
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B R SEISMER R O S IHUXH (mE£SD) WA

BT2LDTH- 7. $BEL, LOMBER iR

B\ CHFEE DR R 7o BRI s B35l

LHETH 1.

F ZTIMRE & &R & D HBIBIRIC DL TR D
L, GERIGEIT IR YRR HIBERI RN D - & LR
<, LUTFHMBEEE, SR TS 5. 7
BRI BRI L U MHBIBE RIS 2 - 7 (X 1)
F IR R TIR SR HBIBI R B R D T X
DB 5 72

3)  EREIO-IE X D ik (y) &AL S
(xq~xq) BEHE U CHEHIEER DM 24T 758 - Tkl
100

FEH R

90 &

80r

L e

70+

10 20 30 40 50 60 70 80
X2, WREOEME (KR &E&MABEER X ORE
DOEYFERRE L D RO (L)

el e x %

RIS KR 22
oMok kb B
= N NP L

L ®IC

AL DIHRERN LA EER TO e P REY T
HUCHEEIND LI 5 Tehy, IRTED Ik
IR K ABERRE, EEMGRETT

96min

B iaE 16 (3) 1980

B WAL FO L5/l e LTEBTAZ

EMTE .
BRI (x1)
TRTBREAS (xo)

y=1.68x;—68. 1
y=1.81x3—80.0
IEIOREEE (xa):  y=1.48x3—45.4
J& £E (x4): y—=1.83%,—88.9
C DOERFTE R X 0 RO iR GHEE) & kD
SR CRER) &k IRl Twb (¥ 2).

& i

PR marker A Hias L X B OBl
B ARIE LIRS Ol TN D FE B A N D B TR T
HMikTthsrEzbnsb. L CEBEAD
hER X 0, IR O E IR ENTH
D, AR CUR S AN R T LA MR, G
T, —F BB L Ui N 3 25
Wi binnb D L EZD R

X ik

EAPEHE (1977). ¢ PRESEF)D 2 7 7RV VAT
AT X BWHEEHIC T, B £EE 10, 642-
659.

TREFFE (1976). A RITHT 5 MIEEF) O e T
Rgs. BTPEmEE 12, 25-36.

B # (1972). e Mok 5 JHYEER om g T
Rylgs. HoP#mRE 8, 55-70.

B (1960). NRZE JRFEREBDO v v b
YE= T 7 4 R IO BN ZE
B 4, 1838-1849.

Bertaccini, G. (1970).
the biliary system of the dog. Awvch. int.
Pharmacodyn. 183, 261-269.

Action of caerulein on

JH OB oo UL e A B

AR BE
¥ e, RO ~

W, o NosE K

DTS T L. Z 2 Thhubhuk, Eilk
TDA = TF D RN B A W E L 15 5 REEE A
9% force transducer #JRIECFEE L, IV
fEL CEDOMHEN A BZE L o, R CLRZ2E
WesiT 5 E, 2 KOO I E ) & 5
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kL, KD THURD IR o0 TG T 5

;i =

SR ik MERRRCA 5 B A V7o, Nembutal R
JETFICBE L, b ERLL 72 force trans-
ducer % & BT FESS, MR BA D el oo+
Wi, BeOVBR SRR #%75 L 2. force trans-
ducer DEFUI—FEL THRINCHI ZHL, FHIC
[l L 7z —77 Silastic tube % superior vena cava
WSMERE L 2o, iR 2 B HNS EEE3 T
WKl 2 B AR HLAE L CRtdk L 7. HV ok
VI, B motilin XMOVKKHE CCK TH 5.
IRDIRAERPRE KT EN L, Silastic tube %
/LT infusion pump % A\ T EHIR PUWC ERfEEE A
L.

191

I R D 1 8096 DR ))& b b YAl 23,14
3.05 Rttt 2 RN RS B Rl 2D
WAL PR O 7 BT & 0 L2 80.5 R
CHBL, WP kbm i3T50
@ % phase LIT O IHIRFIZ L3 TG O BE55R
CEET2 WO EARbDTH -7 (1),

ZEHE IR R0 motilin W X S5 THMis D
ZEnD, SERMIC motilin A #HH-L CIHAED I
MibOL A BgE L 7o, A motilin 0. 1~0. 5 pglkg-

hr ODFGIZ L b, R QRIS BOLNHER
TR & [F— i@ -< & — v D U A B0 TFE
Shiz (K 2).

—7J7, CCK IZx} 4 % JREDKIGIL CCK D
GG L TR D, ZhE TOHEEKDOHR
L —g L b,

& e %z =
2T, B RO TARIEIC 20.6~38.0 4 HRAEZNZENEINC IG5 & W 5 AL,
Fefe 9 A BB N 2 59.1~85.2 3 D RkE TH force transducer ZiePEfERA L CHIZT5 L, B
BlLie. TR, BIBCLRRICBODL AL BEENT L B RO IR O/ I
o Gastric Antrum
o 100C A Y | | -
L
U? Duodenum
(]
Il
€ Gallbladder
8 r
1 A 1 1 1 1 1 |
Time Intervals, 1 hr
X 1. Z2REI 8 MR o2 k. B RO R o Ze I T — B L CIRBRC IR 2 E S h B,
Synth MO'(IlIn 0.3 pg/kg-hr
Gastric Antrum ﬂ
100[ Ih L l‘ u } “ 1
o
o Duodenum
o
S
L TR e L LU
8
€
8

Gallbladder
o

" AMMW
Voo -

Time Intervals, 10 min

K 2.

A motilin HeH1C X % EBEDZEAL
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BIL T I ER AR L, S hpE R, motilin
O X ) B & e, BRIEINE T 5 Ko
PR motilin YERE 1L 70 EFABRICH 0, MM
FEDVRAICFE L e BRIk IR Tl g L T
HEWOIHELHLDTH T, ZDZ LIk, 7
WA B FED A AY motilin & X - TR I T
WBEREZIZLWETEH A, Lo, DiMagno
B, A XTI BRI — B TR
OREV D Uk N A S TR b, ZEEH oML
EOLHIE TN BB 2 R O ME— DTGB Tl /e
TEHERLTWD I EMD, AEBAKWICHEGT
SHEEDLRS.

& il

B BRI force transducer A ST 5 2 LI
L0, BETO % TEEHICIRIED R I
TEB AR L . b, RO O 28
GBI —3 L <, BENIGET S Z &3
L7, 512, A motilin H5IC X b, [T
W AR BT 2 IGHE B & [FRE D I 8 7

BB inse 16 (3) 1980

FENt. RO REOPHEICIT e &
% motilin NEELEBE AL LS EE2DR
5.

X ik

1) Jones, D.T, Isaza, J. and Woodward, E.R.
(1971).
measurement of gallbladder

A new method for long-term

contraction
in the concious dog. J. Surg. Res. 11: 187-
190.

2) Jansson, R. (1977).

Effect of intrvenous secretin and chole-

and Svanvik, J.

cystokinin on gallbladder net water absorp-
tion and motility in the cat. Gastroenterology
72: 639-643.

3) DiMagno, IE.P., Hendricks, J.C., Go,
V.L.W. and Dozois, R.R. (1979). Rela-
tionships among canine fasting pancreatic
and biliary secretions, pancreatic duct

pressure and duodenal phase III motor

activity-Boldyreff revisited. Dig. Dis. Sci.

24: 689-693.

9|, 5 5 Sphincter Pressure o> Ji &2 & # O 3 3%
— MR X B FERRDEE—

R AR
SFAHS, A

[ N

S

it

o

VNI

E = A S EI.

FL&®IC

o4 I AGEC X U fiT pull-through ¥51IC & D
+ 4815, sphincter, ¥RABAE D% MENEZITV,
sphincter DOIEBIBIZE, 0 drainage Tl I
WEIL EWCENL T B0, AEFHEMEEEE LT
MEFRRRCA A IV~ sphincter pressure (BAF S.P.)
DWTERFT - 7D THWET 5 LT L DFERICD
EET A 2 7.

MR OCBIEFE

AT 15~27kg DOMEMACA 30 A M W 7. 24
WA, 7 & T — L s o v BRI
BRIEL, MBEES X b WEWEM tube 2+ 51
FTHAL FHLXIC LD HBIAL D NER WET

BHH%, S.P. OB Rz ML TUL tube A ifIEL
sphincter DIEFZBEEL 7o, HEUEK THEIL T
Tl OB A 17\ BEFLIHRG IR FIC 1096 K<) v
0.5~1.0ml ZEAUISIER S AEZERL, 67
B#HREEED HEET S P 2lEL, b
AN A AT\ 2 EBICKRIRAE & e o RIRe P
WIEZTT - 7.

B E 1 2R

JEWIZE M tube: polyethylene catheter, %< 100
cm, A 1.33mm, WEE0.76mm, “ZIESLILEE
0.76mm DIFLE L, %L D 10mm DALEIC
fE$L 1L 7=, Transducer : Statham £ Physiological
Transducer P23-Db, Recorder: HZRJGHESR Multi-



BB RE 16 (3) 1980 193

purpose Polygraph, Infusion Pump: Harvard £l i R
Truth type mode 1932, perfusion /¥ 0. 148 m//min.

. 1A DI BT XY tube LA T2
TIT - 1.

F5lia 5 sphincter WAL 1% & @& LCHE
2R, OB - gl B A BT

cmH20
40

20

cmH20

40

T

20

emH20
40|

A Lerulein o.a’g/ké v
Choledochus o

20

o]
60 —
20sec:
40 Duodenum
20
o
cmH0|

40

20

40

20|
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5T Entks. Zo#E s EEKIC Lo
DA NDH T O BRI 35cmH.0,

Sz W 27 cmHL0O, I 20101/ Ch 4. 14 1B
VIR -~ R D M B AR VR R B o0 o [ B 3 PYFE TSR © 0
. S P NEL IS HDIE MR TH AHN, FOIN
i« iR OFENES K TS BIRE I EA
R DBIREVIPIC X A7 THh 5.

WRIEAY « RS FINPIEME T, K 2A O
<, sphmcter 2% intact DAL iR ISR
WS X A WIEE A 5 U CRIBAY A s

7, caerulein 0.3 uglkg i.v. 5T LB L |

THEE D EA S RIBE N ED S BT A S h
AR Ju/AHH VN HEDS J‘ﬂ LTuwaba X5 bz

DI caerulein 12 X 5L W ML IEENT X
THRNRAEIHRA U 7o JEREH tube OS2 FFL EE
CHET DD TH Y, EEIEEMS LA LT

K.

=7, FLEAWR M A17 5 LI 2B o<, il
VCRAE CTIRIRA N T IB N E & 2% L < /e

", caerulein B AFT 5 T MH13I3IF 521 [H
WM EEA - 5. 2F oo sphincter iR NHE
R it =1 111 ) ”pressure barrier”’ & L T DRSHE
BEATWDZ EHVH 5

& i

FLIE sphincter OBEIHE) (X, 1 % Tk
Hauge (1965), Crispin (1970) &, [Tl ERCP

VYR IO X BT DE

R Lo
B %

v DEEED 3R, KER X OV
EWHY, 4 ZAOFERERE L CdFER Lo
ﬁﬁ&fﬁ%% Hﬁ BEERIC Ty v T
VIO AL, IR DRI & U CEE B E A
&OTL5#,431@%@&%m@91%5.
IR D E W i FE PN B A AL 139 < 7 <,
BEIGOEBE s X O AABIC ORI R
HThbH., AEIZAMRS IOCHOBECEDD 5
vk KO 2 DEGTIER A EH U C hikii
L.
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Tk (1978), Csendes (1979), Geenen (1980)
FOMER D RGN NDHD, FOERMTIC
BIL Tik 8L 7o b DI, Fhox D EBRTILIL
BA sphincter 1% “pressure barrier’ & L CHSRE
LCwa 2 &, HEER 7N » A ) 2 A C
WA ERWBINT LA, Z OEAEEEED S
BEWONCTHZ LXABOBEE L TH% -
7o

X ik

IR, SR, IUEIE (1978).  Cholecysto-
kinin, Caerulein 755 0N PY[EM: Cholecystokinin
DORERTEBNC 35 8, PR 15
481-490.

Crispin, J.S. et al. (1970).
study of the canine choledochoduodenal
junction. Arch. Surg. 101: 215-218.

Csendes, A. et al. (1979).
in the biliary and pancreatic duct systems in

A direct manometric

Pressure measurements

controls and in patients with gallstones,

previous cholecystectomy, or common bile

duct stones. 1203-
1210.

Geenen, J.E. et al. (1980).
recording from the human sphincter of Oddi.
Gastroenterology 78: 317-324.

C.W. & Mark, ]J.B.D. (1965).

mon bile duct motility and sphincter mech-

1028-1038.

Gastroenterology 77 :

Intraluminal pressurc

Hauge, Com-

anism. Ann. Surg. 162:

1% 5 X

RIS
N F kWO E R

EEB A E

KRR & L CHEME R L A & 4 v Rl 2 BE
(fKHE 400kg), * L OMEMEMERRERR 8 B (fKE
6~8kg) %M\ 7o, FEMEIIRER] 2mm o TG
Ll v TIEBORMICER 1, T 14~
17 cm O [HIFRE CHERHEIC 418, 1 % T [ 2em
DR T A EEBEE L. BL1 2Tkl 5%
M A TSRO DAL L L., BH I
PR DOMIR A0 5 o ittt <y % = —
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(v 1HBH7D 25mg, 1 % . 0.25mglkg) %
BFVESS, FoCaFléL TEMIIERZ L2y
e h Lo AVESE (100ml e 202 i)
v A 25mg B R Y > L1 IHIZD ¥ 200~350
ml, 1 % . 1HAICD & 10ml % B84 B £ b
KT 20ml WFAH) AREIRICEIRMNES L 2. %%
Ze PG 2 TRHEVEIZR U 7o, ERARICIT H AR I
KAV 2T 7 (RM-85) % Hl v, W Bl
0.03F & L. i —i% HAEEKS —
— QLB (ATAC-350) WWHEgE L, HHIGAL
Wl 2 KD T DI aral L TA v 2 — Lk
AN T ADEN AR D Tn 5. ToREIEH
10.3%, 7V v =< AFALLI.

ERER

1. v rOEEHBERILA BB CH %3 5
L, EEUTARERI AL 2 0 EE S .
FHCHEM 1 (BRI TIXHERBEAST 27
HHEL, o HBCxBIE SRS e B
Hifge 35 b DT » 7o (K 1-1). EHILe
DWRENEA A 7 TEME 2,3 THLHIEL . R
HEED S HEH S N HIBR 2 240D Biit 3%
L, FOWEMEIEANL T3 58 T & 1«
(K 1-1). F7ebb, TR E O 4

195

ATeA SR, 1L B E I o A B I~
Tep S UWGHTEAL, T M T8 & 11 TAVE0FL 7o
TR TS » fo. FOfl, Lo 3 Mo —fns
BT Lo rhboEalLRH L. 7
B NHIBEILED HBFE S LG TR
R 7m, 108 5, I BT 9 TH h zoH
BIF i — o miaisigs b it - e, Bk
OIETTEANTDNTF — & — WHEEE Tl 5
EATEME LI s R A b R e vl (K 1-
2). b F o~k O Ca BT & b A
A 7 R ORI RO NG b A, FRIC
11 B By g MW TH - 7o,

9. A XOHBUERRIEA AL 7 HTHY Eio
HHMCZ Lo fo. Zhd 2 — o Bl & {0
Laitednote (K 2-1). Lo LA xR
it v L CHERRE LR b, &
72 Ca FI Lz X A2 27 B — PR Byin L
7z (K 2-2).

ERE LU

v OB R EC A ST 7 s LOEE
DR TITMIEMED A 4 7 LD B R, 5
CEBAEE L TIERD o rF Ikt A58
DIN<, EEEG X ONIRE) O BEZ B R b

o1

it _ 1A
# 25 sec‘“

E R

i 1M
# 25 sec
|7 YTV T

B R

256 sec 036 sec

(2)

M1 (1) vvoBERE»LENSREHER. TR S BBoRE~ (), ILELER ORm b
~ (\) EETAEEEAM. IIEZ IR E I ROA, B 1 ClEREEA <1 7 $HBIL .
(2) 5°— & —JUPHEERE (ATAC-350) L B AV Z— Ve A b T 2%RT.
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C

=
£

e oo o
% 5 %5

(2)
B2 (1) A20BEALEBIRHER. K 1-(1) WEEL o HBLL 7.
(2) CaFIBEICR TS A 2DELHEROLE. #5445 50BN (1)-C CELL .

nic. L, 41 xOGEURERIT AT 278 E Ann. Rech. Vét. 9: 517-521.

LCEETE ), HBMCZ Lok, Zhb 2) fEE B (1973). WLEEBO 2 h =R 4,

DFEFIL Y~ &1 2DRMES LOEBRBIEDXIC 29-33 H, SO, ROt

IBbDLELL WD, F e KL LY v 3) ??earson, H (1963). Dilatation and tors-
ion of bobine caecum and colon. Vet. Rec.

¥, A XTHIEBEMDOWIMARRD B Hle. KRS 75: 561-964.

v CIRERE (BT X OWIET) oFL 4) Ruckebusch, Y. (1970). The electric

WIS B LT, activity of the digestive tract of the sheep

as an indication of the mechanical events

3" ik in various regions. J. Physiol. 210: 857

882.
1) Fioramonti, J. and Ruckebusch, Y. (1978).

On the control of caecal motility in sheep.

A ZKRKGHREXD Y 7+ 7 vty — 2 L BOHT

TR RS B —h Rl

HE % F B R K F OB FE OE R
oM oMok ok N OWOE
A S ST S >

KRR E, NBAERIC < BER A7 RR A A
DI DY, AEly 7 F LT ety Y —EHNT A X DRI ERR %2 _EfTiEE, TR,
B R % 0D R BT A 1 o 7 TR, MBO 4 AFRCREE LT, Fhoay b
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mo— b & U CIFRUPTHS, 72 T O MR R A

HLT. DIEROREITER TSIy, &1 A
VARV 003 E L. B D DG

wARY 777 THERCLET S & AT - x
Va— X CT — IR LT £ DT ~
WAL, vrFAT ey b= THW R TR
W, R A XY v X =TT I Kb L
fo. vl FAT ey —DT v ST AN
SR A E Ui [57 ~ X&ﬁbﬁAJ%Mb
fo. WML E OIEBEALO BRI K DT, 7 =
v 7 B A K%L T B oD RO S W# .
fEL, Z7ww 2 24 8% 0.5~38ELCHHL

v FAT vty F =T X BGHTL, slow wave
D WH A T B 723, 30cycles/min LT JH
WO WMHBSER 2 275 7 Rk Lo L 7.

LTy —ICRBWNThE, MET
Wiz v — 2 3 b nufe. HREIFTTC 5.4
cycles/min DRI — 7 & 3, NET
10. 3 cycles/min, 16.9cycles/min, 27cycles/min )
3 ORI Y — 7 iR le. KBTI

Colon

E1f M

" ) |
E2} !] ‘n
g !0",

E3

%
=
=
=
=

e ;frm

cycles/min

K 1. R O K& AL T D L.
EATRENS E1, BE(THENS E2, TTHEL E3, &
% E4.
BRI MR 2R T

197

EwaﬁV%%h%wWW1wkuﬂi
R

JEMR AL 73
—oDE L TRDB . ML

BB X WO v — 2 R, hr
hﬁthUXA&mLL.%ﬁm%QR&T%
MALE D KB T F I E T e fe IR D 4 5
BRI,

Colon

cycles/min

K 2. R—#Aac s % RRZ L.
BB TR ES & & biee— 7 0wk
BHOEFL T 5.
BV R, AERIREE AR

KGO B TOHGHTUL, KA 20F 7z
X3 OO R ~ 7 b . AL
I~ 27 DRERNRL-TEY, KL &
YL — 27 bEBH L. KBTI -2 RN
REVD, ERMOSHIC LD, 3.3~6.6cycles/
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min & 9.2~13. 4cycles/min 2> D AP FIC v’
— I DD NDEEN L - T,

¥ & B

VI FINT ey LB BTN,
B, NBECE S THRRICHEDD 1 % BER 222
7 kiCe—7 L LTHROL .

KIGTu, B EETEMME < FDIZ S WE
SIEE L, 2900~ 27 L LTHERDL L

DA o WY N E N 1A P )
IZ BER 23 HIFE L < W (B D 1A T
HERPHNSD.

X ik

Duthie, H.L.. (1975). Colonic motility in man.

FFH#EE 16 (3) 1980

Mayo Clin. Proc. 50: 519-522.
Linkens, D.A. (1978).
rhythmic

Methods of analysing

clectrical  potentials in the
gastrointestinal tract. Gastrointestinal moti-
lity in health and diseases: 235-250.

Stoddrd, C.J. (1979). Colonic myoelectrical
activity in man. Gut 20: 476-483.

Taylor, I. et al. (1975). ILarge bowel myoele-
ctrical activity in man. Gu¢. 16: 808-814.

Wingate, D. et al. (1977). Automated high-
speed analysis of gastrointestinal myo-
clectrical activity. Digestive Diseases 22:
243-251.

OB E B M % o manometric study

AFLESIE RS LR

I NI
W M &

W, i

FL®IC

EIENLITBSNE D i > F B & L€ BL7E, mano-
metric study 235 < JHGSh,  E B o HE6E
BREDFHIC b IS S h D RS it 5 1219, %
T, NLFPHEOT BT, e YRR MR 17
7% - T HARNL R UIRMTE o T, i o
HEEHEHE A manometric study DI X b Bt 477
AR o

*¢ Ed

Control Hf | HEJGILFTHC B A A L 7o\ [l
N306, AR & BE—EEYA 1561, B &5
B—E G (atn) W& 13 61, CHE . fElG—E
(&467) W4 20 B, DB - Hobmiisk 6 fla g &
L. SRBHigx it o FIEae ROSE Sk
RO TR e 5 T

il &
Balloon % i\ ELRBNL AL, IEGILIT SO %k

ROIE
=, MK

XK,

E N S
N A

i, il iy

+ 11l

JES b 5V AF o —— (MPu-0,5, P-23BB) %

JAV, SR SRR (RM-45) 12 TRtk L
7.
i 2

Control T, D EHE TIL, manometry
L, DUFERT 49D type DB 7e T RS BlEL
Enfe. @ MM BIEFERIC T 6~12 cydes/
min., #RIED 10emH0 ML ED BE oW (slow
wave &EFE, M 1). @ ERILIMKEGHT S CHE
Wik, ILMPE 2 0% U 7 & ¥ CRHEORIEDVE
DR WEERS (K1), @El=vr517
VADKTF. @EBERKFFLZOKRT, 2hbo
FLAEET Y control FEMROVARECIL AL BBz
Motehdy, BRECHE, ©-549%, @--319%, ®--
319%, @---23%, CHf, ©--85%, @859, ®--
659, @---859%, Dit, ©---83%, @---509%, ®--
10096, @---679% DIERE TEHE I hie.

RNT, RAZATTEIER (CHE) B L I RAE
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WA s &, NEETSERN O, continence D emH:0
N, RIS O SEIR DR ST LS e
PR LEANBLTERS AT g T O
WL T, MEOHHERE A, BEo kL
o2 DA NICE ¥ 7 clinical score % M U, good cmH20 1min
(MTORY), fair (RTEAR), poor (XTI
XM o 3 BT AFHI L, manometry FTHL & SWr) 50 NMMMAW
Wi lnid e f17e - 720 FORER, NERE 1 LD —
PO 41k manometry (X % FHI & HEIR 120 cmH0
EPATL oy, iR 2 DL ESEGI T, R
RpUHS AT b, BEFRORSRaMn O ) SOWMWWWWM
Zinote. 77, r'%ﬁﬁEwE/U(ﬁ\poor F 72iL, fair D
6 BIULHY 1 EBRO TR D B PRFFITC 3512 C e
4 B3 good 12 % L 72, Z 415 1% manometry |, 20( 40 50 50
slow wave (% 6 $17 8 7%, & B IC B D 6 0 2 2
BIrh 3 I L L. i, a3V 754 7V ALK L0
AT AERIZH D KR E BT s - EH RS 50
Fept, BRI R AT LR A Bt (9 2). W
F L B cmH20 1 min
Manometric study (%I E 1 #2 o BEEBEAE O » L_,BO—-__\____U
IS S LB IS T » 7o s, 7(.‘@ parameter & s st cmHz0
U Tk, NLPVEsRLE, ILMEREINE T, as 50
| Jm“] WOHEBETH 5. LoL, RAzs M
o, NEEHF A control Bf & HIKL, HFiakod 45 —
D type D FF R ATRD, HRER & o Bk ;
o, y;‘uﬁ‘ia)’ﬂiﬂﬁl“ﬂ«"C@ﬁ‘bﬁ?@%ﬁﬁﬁ%ﬁ» B 1. ICFTEE I- EERE T & E BT P G
me /
cmH:0 mé foontrol 951 611107 (n =30
10¢control 10.15+0.58 (n =30) 200
sw EAR
(+ ) Jp ° S0me fr o x oo Mo ) u: R o
(+)f & o x ® oo %ﬂoo sa a ° s 5‘: ° 00 100"? fe o s o
b x ° B
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2. Manometry BFHFIC T, 1 EED
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TSI AR D A U o BB AZIC X4 Fo 7 SR 40 e 38 [ 1 Bk
WT BARBAEL, NHROPHERTOSET LA
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596-599.

3) FHI SF (1978).  EBREC AT 2 ILPHERI b
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Py

BREEAFEIGETH BN T v = v/3y Al

BLARTREEBR S WA T b R R

wOm N OE, m R % &
BART RS SR
ook s

L &I

1864 4 Auerbach? M5 DN B /iR #E &
FRLUTR, SHCEAET, £&L CHMHESE
7S W BSAERFR AR XY, BEEED
A H =R NDFEI A HINC U 7% < WL
IRTER. L, BEOREE/MFRD 51—
e B TARTYH, REERLIEEN LI T
WA BT 2o, F I TH AR, BEEAR O 5
DT, TEREHMISI S D, SESRIE A OIT
U 7eiF3e % 17 - C X7z, (KD Bielschowsky 1%
B LOLOEETIERE L R R a3 s &
DL L, 7o, BRI F—Ufr
WTERET S ENEFICRETH D, IHIC,
SEARAESR U 7o LR AL 5 9k C b BEAE AR oD FE AN
IeBRENHE L E 2D, TRl Foalk
Golgi HETHHSRL 7o ik A w1 v WHEL,
ST A EL U ORI T B EE O 2R R BE T 5
FER AT XY,

BT, WA ATRFERREC I D, Kk

DEEICED, HHeIKEA R L ERI AR5 L
2. FolBEARIC O THEIRFEAIRE XY IT - 1o
LA, TRETHEI LWL ENMRED
TALARDI-DTE CICERT 5.

FEBlE S URERH X

45 ¥ Bk 20 ERNC REYIRAZT, ok
TEERER D KRR U 7o 7o o, [EEE RIS 4 W)
&, i, [\ E SHREBOMN 2 AR L
FofE R, IBARNEEC D, L BTG
PEEINCIRER L T &,

WL @GR LOMERCoWT, Z0eRIC
breh, BEH 25cm DMIE /LA A KL
SUBEICAH ARV EL, chbof#hx
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THIENBERL o D IR ARET TV
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ke Golgi Y. BLRTESY: 32t 191-197.
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sity 14: 245-274.
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T 5 REHEAWEMS (AT EJP) Ziila N EmE
W X iRk L, TIT Remak R (EEDHE

Z:
M H o fik #K

iz b b e b)) Wilih L TS~ ERT 5
R T 58 3 % AT EY R AL 2 HUH M Rlgk L
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LRI ND.
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Btstim T-stimT_ 8min

B

NN __\\\\L
’ °B~S‘:im © T-sti.m )
C.G\.Lw\\\\s__ ]lgnV

| SS—
2 sec

B 1. A, Remak &% ORI (T-stim, 0.5msec,
10Hz, 38/ b O IHE~ERAT 5 ik
ORI (B-stim, 0.5msec, 20 Hz, 5 f5[)
X DI T35 Co DRYE.

B, T-stim 7£bHONC B-stim & X %5 EJP @3}
T% Ce DEHE.

BAEL e, 3Hz DA, ISR o
PPVl R L % (facilifation) . T7s>b, Bl
BRIAEE 20 B ATES T B ATEEIRAL 13 BIRIE 40
U, #IEIDRE < A THE L 7B ORI T
TG 20,143,696 (HEIHERRE, n=13) K
L T\ 7z, 5Hz Tk, facilitation %<3 HEA, fig
TEAME T 9% (depression) 7K 75 & ONT facilitation
1518 T depression 2R TEAND - 7. =
ML EHEETHIL 728 & XA T de-
pression 73 Z o 7. facilitation VEEBIEEMEIC K
HRE A2 5 L1 U COEBEM AR5 X
S BHIK = o —m VDV RTIED A 0MFET
BIcDITFYLT D EE 2 LD, —JF depression
vk, HIRERE O TG BY AL FE RIS 72 % 7o i
HETIbD EE 2 5. facilitation 117 F eV
(10-%g/md) DWEEZIT I DT, flid [ AR
CEWTHERIZATHD X 57 ACh DAAD Y
VEBKRENTAERC X > TRB$T5 L 1x#% 2
Bhci. =) VILEEE 107 & 5X107 8 g/
ml) T facilitation &5 L 7023, =4k b Sy ps
TIHEIL 7. depression 3=+ V) v THE S h
fo. B L AR IS S MATER R A = €
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Vv (5X1077 g/ml) VX TS > T 10~5096 1
KU, Bl Moo iR ENC 3\ T ICERE L
fo. =€ Y vk ACh DA ELiIfE)e X - Tl
FEH > 7 7 AN R R U AR T R 2 T84 3 5 £
B= o — v YORBWTI, M), BCEELT
VEERRARHE D NG B LA 0D B4 3l 53 R A FE B2 U JE A U
B2 BETHINLLIE—H D v > 7 2 Tk
ACh DR 23051 & D (Gl A ke 4o &
IZX D depression #B)RETHLDEHEzZBRS.

e T-stim
° B-stim

A

©®0©00000@®0000000000©0E0e 08 O
TT—C——

]
Cs 8 min

S

B-stim (central end)
..(\_ﬁ
d

7"
100 msec

X 2. A. Remak & DORIB (T-stim, 0.5msec,
10Hz, 3F[) 7o b ONCHERA: o Bk o
I (B-stim, 0.5msec, 20 Hz, 10 ) i@ Xk
B UG 535 Cs DRYE-.
B. Remak #f#5: (1, T-stim) 7¢b 00 i
B AL o TIWTrh R (F, B-stim) B —#iK
(0.5msec) 1 X b MHEERGIC Tt $ % A TES)
BT 5 Co DEYE.

200 uv

3) BRI D RO MR A, Fo
HR D — 2R D) i A KR i 1 T AR A i 2 C flep Al
RERC D KB O B A2 E 5 &, G T
THEMPFLE SN DEN D Tl < JBE I IR 2T
JiLic (K2, A.B). MRIEIET P e ey O
BT TN o 7oy Ce I & o TR IRITHERT X e,
Z 1k Remak MR RFTR S R & L € 1
BELChk b, =) v B MR = DM 4t
OOM E U THIERIL, ERE O 2 R B &
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T., Ohashi, H. & Okada, T.

Non-cholinergic

1) Takewaki,
(1977).

adrenergic mechanism in the contraction

and non-
and relaxation of the chicken rectum.
Japan. J. Pharmacol. 27: 105-115.
2) Ohashi, H., Naito, K., Takewaki,
Okada, T. (1977).

tory junction potentials in smooth muscle

T. &
Non-cholinergic excita-
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of chicken rectum. Japan. J. Phavmacol.
27: 379-387.
3) Takewaki, T. & Ohashi, H.

cholinergic

(1977). Non-

excitatory transmission to

intestimal smooth muscle cells. Nature
268: 749-750.

4) Bartlet, A.L. (1974).

transmitters in the chicken vagus nerve/

Action of putative

oesophagus and Remak nerverectum
preparations. Br. J. Phavmac. 51: 549-
558.

S » b anococeygeus 5k v E v bR 7 € 5L
2 ) YHEET TO KtifEie > T

ShiERIRE
aH OO R,
7 v b D anococcygeus il b — % AGFET,
HENERN 2R S 70T Ch 5. ZDDFHE
WA LTI S R R T L I X %
Mk A D H Z T E I, i, I
WE £ U T BaCly, procaine ¥ & O tetraethyl-
ammonium & I\ 7o & &, KT RINC X % ilifg %
B, ZOBF LU CIEICEET S electrogenic
Na pump DHEHEIC X % 5o 74 A FE L 7Y,
L2 L acetylcholine (ACh) Tk — 2 A % E¥dic

EATE, KtOIoBFICLs L Bbhbibig
FED BRI T, AChIZ X 5 2 o MEIk

electrogenic Na pump DIEMEIC X 5 K g H3 FAE
TRTWHD ey P KBRS LT L IRIER
BICin b Y. A6, REMDHE2 S ACh I
ST A ORIG B L, AChiC X5 K ihifg
DB T DU TEIR D DR E L DT
WETS.

+ *

Hpre L ey PRI T v F b KB,
anococcygeus ¥i % E AL, 37°C Tyrode
Ringer WHCIRIEL, SR A%ERMICEEL 7.
SRR A7 D bV BERE IR A I X 0 iRy & IR Al
kU 7c.

BEIH R
T FE I
& e

TR ACh (1077~10"4M) 1€ X % IUHHI L7
Wb Catt ZER ¥ EGTA (0. 1mM) %1% 55,
B BT Ca FEHHITH 5 MnCls (0. 5mM) % il
WBTHZ LI X - TRIEEECEEL. 2D
Z &1L ACh DIHHIC A D Catt B ET H 5
ZEERNET S, RICEEMICEFL 7 Catt D
WA BRI TS & E2 BRI T 5 Ca
Fi» o8 % i L 7. Verapamil (1078~
1075M) thkIBEAED F — % 2% TV, ACh DIk
i & AE MEIL 725, anococeygeus i ACh
WX AIEC AL E NI B A TUF S e o fe, &
HIZ anococcygeus H79 ACh IC X % IUHiiiL o8
WD NaCl &3 <XC KCHUCEHR L THED D s
BTN T LD B .

BRI X oy, KRIBENTE SRR 2R
L, ACh O{E#EE (107"M) w595 L EHE
SLDOSEE AL, FhICHE > T EATEAE L 7.
ZDLE KT B~5mM) #5153 L, Kixbhd
DA 53 TR UG BYFE AL D SEFE DI A % 1 7o D
Mg DB e, 107M Ll ko> ACh Tl
Tl s X ONTE BN LA O SHIE D Bk & F AUk
5NN EmS S i, Lol KYBe X %
WA 72 T 20 M ds X OV AR 12380 B e » 72 (K
1). —JFBEFBE % <78\ anococeygeus il



HSPiiae 16 ( 1980

i ,/ %

MWWWWWWWM

rxv
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10 M lmm

Effects of various concentrations of ACh and
excess K on the mechanical and electrical
activites of the guinea-pig taenia coli.

K§5: KCl 5 mM

O

A
ACh 107°M K5

T

a
10-°M K5
|0.5g
‘ llO mV
a K5
107*M
1min
B 2. Effects of various concentrations of ACh and

excess K on the mechanical and electrical

activities of the rat anococcygeus muscle.
K5: KCI 5§ mM
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AL, ACh (1075~10"5M) Vx4 it
BRI, IEEEADTEERFAA E DB A
ORI - T, ZDOKRIEIZ 3 T, KT
Nz % & EVRIR B BT A A VIR L F S e
SHDBIIehotc. EHIC ACh D% 5%
TR 5 L (107M), KT ¥INC & 5 5/ & 53 & 7
{ifeotz (K 2).

van A& i

£ 2

KEGKED ACh I X 5 INHiL,  BERALD W=
IEEHEALOFEE DI RIC X b, %72 anococcygeus
B Z S IEE OB € 3, 1 Catt
DFEMEEE BRI I L L > THELBLDE
.’Iﬁbh%. & - T, ACh Ui FTo KT i

# L, anococcygeus A OD thiE A A= U157
Do 71 Lo biimTHs T En RS, FMy &
b ACh OEBEE T, KT &N X 2 #5 s
ZRDD NTen o7, Tk KY o iic 3
I~ ACh ICX 57T Nat OF @R T b7z
), Na pump ZIEMAEL, Na® 2flfast~HEH
LT%?QK&tNH%MWWKﬁﬁLTLi
5 DT, pump (& X 5 BT D Nat OB @L<
7D EMADEELE L e e fetfcddy, H
ST I B L 72 Nat 12 X - T electro-
genic Na pump 23 & AMRICHEEL &, KT 7%
LB EDEERE Ue Inotctodd & B
bhils.

X ik

1) Ishii, T. & Shimo, Y. (1980).
induced relaxation of the rat anococcygeus
Avch. 243:

Potassium-

muscle. int.
27-36.

2) Ishii, T. & Shimo, Y. (1979).
induced

Pharmacodyn.

Potassium-

relaxations of the guinea-pig

taenia coli. Awvch. int. Pharmacodyn. 239:
36-44.

3) Coburn, R.F.

coupling in

(1979).

canine

Electromechanical

trachealis muscle:
acetylcholine contractions. Am. J. Physiol.
236: C177-C184.

4) Bolton, T.B. (1979).
tion of transmitters and other substances
of smooth muscle. Physiol. Rev. 59: 606—

718.

Mechanisms of ac-
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5) Bolton, T.B.

action of

(1972).  The

acetylcholine or carbachol in

depolarizing
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intestinal smooth muscle. J. Physiol. 220:
647-671.

SEVE RN ds 1 B A A v B RET S v 2~ A v OFEA

ALK AT S AR

o3

EE y PEEROIHNC TS 7 x< A v
v DI & 2D (E B DU T TR
U7t 3, ZOBOBFFET X 0 RIS (F TR &
PR THIRIC Fs 1) 5 A 7 v BT R 3
COWTH L VCHIRAZBIDTE ZICHETS.

EBRAE

EAE v MG EEARCOWT, T~
NSRS A U KRR AW e % U7 Ik
T, Ky r=A v OREKGHER S, RE
frl s = BERRAG S %2 F RSk L RIS I 2 56
JEiRE T & U TR L 7.

EEBR&ER

VERW D Ca 1B 10mM, 2.5mM, 0. 25mM D
3 FRBNC U 7o oD iSOG IR 3 AV TR B oD
Mz L 5 7. % o RIRr=0.5 O Ik T 5 AR
11,15 TH - 72 (K 1). Ca% SriCiE#l 7z
Krebs-Ringer THET % Sr-A -1 7 & ZHICHE
5 IERED IR & 7 v & =4 v I X ) Wi & h
oo BREEXL COHHCT7wF a2y v (5.5
X1079M) Z Nz % & BBl A1 7 HE

1.0¢

o Ca (mM)
2 _g—-—l X A 10
g T~ \\ o 25
= b I e (.25
3
0.5

R/Rr !

L Eﬁﬁ

1. 15 2. 3 4.6 11,
log (Gentamicin) mM

M 1. »va<AvyofERIEHE

0.23 0.46

HE, &

K ® =
10 mVl MM
lg |
a ACh 5.5%10M
————————
Imin  GM 2.3mM
ACh 5.5X10~M
10mvlmmmmmmmmmmmmh\\
lg | T '“
b NE 5.9%10°°M
Waﬁ/‘/”'w' - .
Wk \\-_7 [
lmin _ GM 2.3mM
NE 5.9%107M

X2 TEeFra)VYRRI=ERT 4 )Y OME
CRIET Y v 2=V D

LT 5. FRICHEGED LA T Y. rv
2= vy (2.3mM) ZHiEsHE, 7eFr=a)
VRGBS T A0, A 7 DI
Mz shs, g/ r=% 719 v (5.9
X107M) Z %3 % & R G20 H L L ot S
AU SR A [F X N S APl
VERRET AL, B #BamT s (K 2).
EITAY T RTFLV ) M E 5 TR DGR
Ly x=A vV L0 @Bhidinns.

£ ®

X103 ADMHEKIGHEE P BEI L T
BT EMD, KV a<A4 vVt Ca AN E
ML CHREGOIGE 2L T b £ 5.
Fi, K ER=<A /L Ca AT 27, Sr AR
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7D, FEGHREED Cas v i 7
Py 7L T W T, BCHERIGHREOME XS
Cafi@iirl ok v & <A v 251a%E4
THZEDEFADA D =X A EBHNRA. TEF
A= ) AT Ib, SR T RY Na, K,
Ca DFEMENERATAHEEZLNB )Y, ¥V &
AV RT e F oL a ) RO RO B8 A
MfleFCA s 20252 MHTEZ Ly v
K <A ik Na, K OEHBEED B A 1340l L
ez bnb, Fl, AR T 4 ) VI
Lo THREG AL S e I r K o B 2y k7
L, 5T 5EELLNEN, K<l
WL, JAmex T4 ) v LB EO @6
MR &, 2oz &b KoEaaYE -a-
I N N EEZbRE., TA VYV TrTL )
— S X BIED A & v FHi kD LI S ATl
T, TAVTeTV ) —LILEo>TE B
DGR 7 v &= A v TR E AT T o\,
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DL EDRERSER X 0 7 v & <1 > v ik PR
JD Ca 5 v L 2RI BESE L, o1 o
¥ DEFM IR & Te g Bh b 2 T R
b,

X ik

0 e ¥ SR B (1979). #B
S i 0 BRAE & IR 4% Gentamicin @
fRABEHE. AOPATEE 150 183-184.

2) Bolton, T.B. (1972). The depolarizing
action of acetylcholine or carbachol in
intestinal smooth muscle. J. Physiol. 220:
647-671.

3) Bilbring, E. and Tomita, T. (1977). The
a-action of catecholamines on the guinea-
pig taenia coli in K-free and Na-free solu-
tion and in the presence of ouabain.
Proc. Roy. Soc. B. 197: 255-269.

ENEy MEBMCRT A FarT 3 v o o ERIC
%35 TEA %5 X 0% quinine ¢ %8

HEBRFESE B

[

ENEy PSSR TS h T aLT I VD
T FVEIEIS L DI 2 ot T - ¢, 4
WD K REPIREM TSI L X0 P E 2
b, ZOofFHETECEOKa v 27 2V AD |
AL ->TRIDLEDEEZDND. 4L DOl
T, MIIND CalREDMMIK D= v & 2 & v
ABEMI DL EXMB TS, R,
B DS HCR T A I Fa L7 I v HK =
VE A ADEINY Ca fKIEER R 3 2 & h
b, AFar7? ViR l~D Ca Dk
BRMETRE, K OFERBYEZ IS 85 e
# 2 bt T % (Bilbring & Tomita, 1977;
Tomita, Usune & Biilbring, 1979).

— N, TEAWEDOK 2 v &7 2 A % |
PEEDLD, CalliKfFMEART K avyray
ARDT U SBRCEEEY 52 02 b
Twb. —J7, FLRRES v 2AKEBD
Biifars T Calc kA Kava s 2y AD b

R OB O M

#1X quinine ®° quinidine THEMITIZ LI 5D
ZEDNB TS (Atwater et al., 1979). =
D5 RS, ATy b OFEEMCKT A
HTanT7Ivo ol 35 TEA BLO
quinine DRIFITONT, HEEREREGEE A A
T TR,

Quinine (0. 2mM) (XJEEACIALHTIC LD F D
AL R O STguy,  BFEEDTEENEAL &2 kAT
L, BocizBREE A EDTLES.
IEHEW® Tl o BRI X - © REBUE 2584k &
B8 57, quinine %52 7odh & Tk BgfEREHED
W LR, REWIEEEM LEETRHETS
L5 s. B3MAl (propranolol, 10 6g/ml) @
f##E F T adrenaline (10~ %g/ml) #EH &5 &,
FU I ROBE I D05, Z OFERIE 0. 2mM
D quinine %5 % % & 10 BHICIL FaA LRI
MARLTLES. quinine M\ edh & D o fEfH
DEFITIEFCRITFTH 5.
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TEA GmM) & JREN R A H & D B
/e A, quinine &IC,  EIFEMEDISBYFELLD
EEAMINE R 5. KBS E D BB L Ao B
e LT, EERCEEER A HML T T,
TG E AL D FE A SR 2SI DR, R —
R THbHEE R TR 2 %2 it bE2b I
%. 5mM ® TEA O{F{E T Tl adrenaline I~ X
D ofEIEN s 0 557 B h, 10 7RIS LT
W5 e BT oML, 5 L O A BE S
5. FnT, TEAWXZ o e OMssa Rk
quinine &L 5 E 7D g5 b2 D,

Ca IR\ TR Ca B S-T5 &, S
WO INA PE - 78, T b bR L
FANZ NS, UL, adrenaline O {F7E F CIA
BEDEBRAIT S &, BRIKFLOW A %1 5 7ot 4 i
pid = % (Biilbring & Tomita, 1977). Z® Ca ®
L X A IEERHLO W b, quinine W& X 5T
%L, adrenaline 73MffEL TWTh, Ca iz
72854 adrenaline AL E & E AL LD
W, BUSEL OB NIE S H. 978 b, quinine
13 CalT X AIED ZEAL Ik 8 a5 2 1o
7%, adrenaline fE7E FTD Ca i X A5 D #KPLo
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WL aEMz b E N2 5.

T XS i RIS R T A AT 2T
VIZ LB o SZR A LT IR P L o
AR - 7z Ca s, HMEio NISEHL T,
KA F VIZHT 5RO F AN & 6 5 8L
BIG LT hEnsiieXiTsbnsLELDR
%

X ik
1) Atwater, I., Dawson, C.M., Ribalet, B. and
Rojas, E. (1979).

activated by intracellular calcium ion

Potassium permeability

in the pancreatic f-cell. J. Physiol. 288,
575-588.
2) Bilbring, E. and (1977).

Calcium requirement for the e-action of

Tomita, T.

catecholamines on guinea-pig taenia coli.
Proc. R. Soc. B. 197: 271-284.

3) Tomita, T., Usune, S. and Biilbring, L.
(1979). Catecholamines: Basic and clinical
frontiers. Ed. by Usdin, IX., Kopin, I.J. and
Barchas, J., pp. 429-431, Pergamon Press,
New York.

ey B R 5 A218T 35 3 o8 XB3TA D i 7x o 7 {FH

S LPEREN ISR L O~ Y 1k SRS

A

A4 77+ 7 A23187 F5 L O8N X537 A iFffa
D Ca A+ vOFE\ELIENEE 5 EMEINT
WAL, S B F I 7w T DB
BIEFICOWTE L OFERH D, L, X637TA
DML SR S 3\ T BIE 2 s $ 2 &8
WEINTHDESY, W2 ket b GG
WA B\ C A23187 VHILHI(F H A, X537A &
MR Ef AR T2 L R LT, ThbDfE
PSR Casf L 7.

Vil *

el ey b XD EBEMALHEL, TORIEE
SERM LSRR L. 2V 2 ) YTk
0. 1mm IEOHEMEAMEL, 50% 7V ) v
Wrh (—20°C) T 3 FAMISRAEE, FHRIOWE A

104 B H OEOR

K (1978)3) LA U 5k TR B G2tk L Te. M
B ATP &ty 72 )V —1y 7 2T —% & i
WCAER Lo, MR Ca BTG & IV CHE
L 7o,

& P

A23187 13 1078 M X v Ik fFJH % x L, BX
107SM Tl AR & RefedE A F5 0 IRETE I AR
Uiz, T OfEfIL atropine (107°M) % L8 TTX
(10 M) THIH & 417805 - 7. Verapamil (10~ M)
L A23187 1T X A I A T L 72

A23187 %L T, X537A 1% 107"M LA ETith
BrEf AR L7, ZOPEML phentolamine (107°
M), propranolol (10~°M) 3 X O TTX (107°M) T
& sy 5 7z
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X537A 1% A23187 1 X % i BOG A 3 L e,
1075M 1@ X 2 IDHIE IS B S E (9596 Na,
59 CO» Mi%d) 1 X 2 MFIEM EFELIL Tuvre,
1075M I & 2 JI R RN IREE R L 5 1 N
L ilis 7. X537TA ZRTE T 5 &
(40mM) 3 X O carbachol (5X107"M) 1T X AL
MDY X 0 5R < I S ufe, BTALE TEH A
e 3% & (F6075), X537A (107°M) (i
B K 3 L OV carbachol & & 2 i O w34 & Fife
b I U e, EEE RS ML XB3TA L KR
W TETERE K 3 L O carbachol (& X A Wi o Kife #H
A LDl < EEIL 1y, ToMERHARE L LT
dy, IR K 38 L O carbachol & X % I o ¢yt
HEAIH T 5 & Sk - 7.

A23187 (107°M) ¥ X% X537A (107°M) 60 %
WILIE 2 2 ) v #iD Ca (pCa=4) 1= & % i
B T s - T

R ATP & f L €, A23187 (107°M) 1347
WD E G 2 Tehs 7. X537TA (107°M) 60 %
JLE 13 ATP &4 RO 5096 Wil &+ 1.
AR T, KRS, 60 - ALE ISR O
2096 AU &2tz X537A (10°°M) (KIS FR 4
X od ATP AWM I8 5 EHANFRICKE
Mot (p<0.01).

MR Ca % A23187 (5X107M) (4> 2, 30
mM/kg wet wt 235 3.03mM/kg wet wt (3N
X%, FOMWINL verapamil (107°M) TNl S
7o, X537A(107°M) 3+ X OVMEEEFR S LA Ca
BB RS 20 1.

Z ®
ELE v b RS T A23187 I H
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%, XO3TA WIEE N 2 U fe. 270 2 ) Vil
BT LEEREK LD, ZThb o xmsmc
WEFEIETT L 7l Gl 7e v, A23187 13 verapamil
WM D B B Ca WA 2 1IN & & LA 2=
TEEZLRND. X537TA L Calfi At 2 &,
BRI 2R L, Do &b —ikr Dl E
TEHC X0 IS 2 Rm T B 2 b b,

X ik
1) Pressman, B.C. (1973).

ophores with broad range cation selectivity.
Fed. Proc. 32: 1698-1703.

2) Reed, P.W. and Lardy, H.A. (1973). A
divalent cation ionophore. J. Biol. Chem.
247: 6970-6977.

3) Berner, P.F., Disalvo, J. and Schwartz, A.
(1980).
the ionophore Ro 2-2985 (X537 A), on

contractile responses to potassium and

Properties of ion-

Differential inhibitory effects of

histamine in coronary artery smooth
muscle. . Phavmacol. Exp. Ther, 213:
59-63.

4)  Bukoski, R.D., Seidel, C.L. and Allen,
J.C. (1980).

2985 on the contractile response of canine

Effect of ionophore Ro2-

coronary, renal and femoral arteries. Blood
vessels 16: 281-294.

5) Saida, K. (1978).
Characteristics of Ca?*- and Mg**- induced

and Nonomura, Y.

tension development in chemically-skinned
smooth muscle fibers. J. Gen. Physiol. 72:
1-14.

v XEEEAE< A 2 vy — K43 ED B o Ca-jEEEic k4 5
TR B R L O Ca—dEHi3 /B

PETNE s o SIS

Bow

B4 12O TR TV S B Bl
BIEFR b - fo 3R Ca-tEbidkns K+ T 5 1
U LA FRAIC & % Ca OBGASA M2
CERBELEY. AESTCRG T, JERRE

K, AW B K, 8

NI 3

SR A bR S 2 5 Y L Ca-$EH13ED Ca B
FEIC3 3 A IEAREE DI D W THRE T 57D
i, wHFEBEO~A 2 ey —AGEND D
Ca-JEHEC 3% = b 3o MERREE % #Ef L
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EBR A E

2~3kg OUEY v F X H 3~dcm DB A
L, 32°C IR L, 959 O, & 59 CO, DIRA
# AL Tc 159.6 mM KCL # (CaCly 2. 2mM,
MgCls 2. 1mM, NaHCO3 5. 9mM ¥ L8 L 2 —
A 2.8mM wETe) 10 % U IS &2 iR M e gk
L.

Fro, BEDHEY -+ ((KHE 2~3kg) X DG
Az Al U, Takayanagi et al.?) 1 U729 T~
7wy ~20H% & D, 20uMIZ *Ca (0.02
uCi/ml) Z & AT 10mM Bl b ) A3y 7 5 —
IZHR\T 10 3 fH Ca HGA 72 &, Ca-ibig
FRIT 32°C I B T I0EEHIMT A2 LIT X -
TAT » 7;2’3).

1078 1077 1076 107° 107 (M)
T T T T

50 -
D-600 Aspaminol
I Papaverine
100 -
Relaxation(%)

Fig. 1. Dose relaxation curve of D-600, aspa-
minol and papaverine. Values are
presented as the means with S.E. of 8
experiments.

Fig. 2. Effects of D-600, aspaminol and papa-
verine on Ca-release from the Ca-incor-
porated microsmal fractions of rabbit
taenia coli. The amount of Ca2t in
microsomal fractions at 0 time has been
considered as 1009,. Values are pre-
sented as the means with S.E. of 5
experiments. The values in the presence
of aspaminol or papaverine are signi-
ficantly (p<0.05) different from the
corresponding control values at the
incubation times of 1.5 and 4 min.

FFEHEE 16 (3)
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EEBER

KCI Tt 51 % U 7o AR D F ot B e it
1O XS ERDL e, T, DT RERT
IRARIG AR TR & LT, D600 (Ca-F#138)
X 107°M %, FREREMMEIEREE T H T A S
3 7 — v (1, 1-diphenyl-3-piperidinobutanol hydro-
chloride) 3 XY Vi 107*M & F - 7e.
Ca-ilEfft BRI H W 7o oD ATP 3mM) %
B &, =4 7wy — ASEDN S O W 3
TELDT, KERTIHTIEL ATP BmM) A
2T A s To. Ca=liifffiL 7 A28 7 — Lk
LAY v 107 M IZ X 5 T, incubation
time 31,5 35 X OV 4,07 TH BTG S furehs,
D-600 (107°M) 1T X » TIXiF & A LB X ign
D fC .

£ =
RARNRY YV, T AL~ X0 D600 1L
B3R L 7o RIS X B Ca-liA & #IfI LY, 7
AT ) =k D600 IR~ A 7 or Y — A
ST XD Ca-BUAH S 53, —Jasx
VIR EE X 5 Tk Ca-JUAAR T RAEL, &
JHIRIZ X » CRTUA R DR AETBILE S 75 0 -
FeBW Y v 2O BRI HRRIE 1S
RYVVE T Wb ARTRY 2 ATV —AHE1EHA
LB 20y 2 AMP D% - T Ca-Fukd
ZARAEE &, 3 v HIEC LD Ca—HA &
Wil “EwERCL B EE2LRDL. LT AT,
7 AL ) =k Ca-$EPUEEL Ca-HA 2 & #il
T4 ETIHBOTEUT A2, AERIC I
T, Ca-$EHi#ETH % D600 X <1 7 »n Y — 2%
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Wi D Ca- Wi 1E & A E A G- 2 fo i T
T AR 7 = EINMEIC ST B IR
WA AT % o3o8 ) R 7 A3 7 =Vl
Mot B D Ca?™ DILAZ D Ji & & &Il
TR 3050 D Ca®t D ifED Mlic X - ¢ Pig
& iiiE X 5D LT, Ca-dEidTh 5D
600 1XE L L T Ml D Ca DULAZ D]
e X > T IS o T oD L L2 bhnb.

X ik

1) Takayanagi, I., Karasawa, A. and Kasuya,
Y. (1978).

guinca pig taenia caecum induced by some

Relaxation of depolarized
antispasmodics. Europ. J. Phavmacol. 50:
137-143.

2) Takayanagi, I, Hongo, H., Hisayama, T.
and Kasuya, Y. (1979).
choline

Effects of acetyl-

and histamine on mechanical
activity of rabbit taenia coli, Ca-incor-
poration and Ca-release in its microsomal
fraction. J. Pharm. Dyn. 2: 212-218.

3) Takayanagi, 1., Hisayama, T. and Suzuki,
S. (1980).

muscle relaxant and Ca-blocker on Ca-

Effects of nonspecific smooth

release and Ca-binding in microsomal
fraction from rabbit taenia coli. Japan. J.
Pharmacol. 30: 641-646.

4) Takayangi, 1., Hisayama, T., Yoshida,
Y. and Koike, K. (1980). Effects of
of nonspecific smooth muscle relaxants on
calcium by microsomal fraction and their
inhibitory action in rabbit taenia coli. J.
Pharm. Dyn. 3: 160-166.

it B M o PY R TT 45 A 5 G B o e PR 8

P LR R A
SR ® K A
A R, Fa, vHF, ELEv L, Ty DN

PSR (LU PERI ) DI E B 2 1k
TRigk L, BEMEEOEOMER X OSROEER )
Rawmi L, SO HEARL M THAMEENE

RS
How BB & W
WL 20 THET 5.

EBRAE
LT THREEL, 12EA DT TH
T3 VEEEL, ALWEREZTT 5. AENT O
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vy Oddi #5195 O Wi e 8 Flv 7z b 5 v A
2 = — % (Nakayama, 1973) & JLFIPICHBA L AL
BEL 7o

ERBERRUER
A ERMEFE. A%, =2 O R CF

IR, FE IS HR) o KRS R X O noradrena”
line & adrenaline @ #HEE (3 PRI 0 i 42 =
L. w¥y¥, Fv b, €ELEy b OZRKMELN
WL PSR oA O Zil Z T2, wE v b
TR AR b H T,

E/)VE v T phenylephrine D #HEIZELERD k
AZOZHZ L1y, adrenaline O BHE TULILH
WAR DT R DRI A7 Lo, AT I\ Tik
DT X ToOBY T ot & B g2 R
7.

B. REISRRMCEM. 1 20 F kgD KR
R CUE PSR O Bt A O X2 & U 7. atropine
DEFER, PNIERTOBERILFEL KTFL L,
s R E RO MES R EB b, R 2, vy
F O i IR T acetylcholine (1079, 107% g/mi)
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TG L f. 2B R R o i 2 R Ik
FRUFY v —m v OIEBNC L S RS
na.

C. RElzekepige CRERE) o RO MR
R H BRI PR S O ERICROE R & A

Twbh. A XTI DOMED IR D RO
PG 2o S8 5. Z il KEhC kT 5
NFERIT Oz, RSO B e X 5
Auerbach #iE#EA N5 WSS T, &
B GBS T5 L5 2 ENTE D, T DiiE
RIGHIET R vy v = 2 — e v oG I

IABLDTHAS.

D.  sSRARE CTIERRE, G ook
Hldg. 1 %, F 3 O FEMED DS B
ROMECESHIL T 5 & NIERTILINKET 5.
DI G A O F i 2 F skt = = — w Vi Al
AR BCHAST 20 E2bNE. P
WA ER O B T S BRI s < AT B L,
G PRI Wil O X Shbd, Fhik
COMEREMIGECSH D LRI ND. £
THEERIH O DK 5ecm~10cm 47z - TIER

-
(-

A B
lg

I1AS

N

MD

K 1.

A X, B Thu BT OFHIBEE.

|1x

50 mmHg

1 min

A4 2 0@ (DC) & NILFIERY (IAS) OB 2 ERFiME (MD) O%)H.
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500 1V

300 msec

K 2. A2 OETIMFEOROHRBOC X 5 & T B 0@ O BRE (HIMRMIRm

1.25%, 50 MmIHn%).
A BN B

WHEVIBEZ N 2 728, Z o4 (B 5em) @
I TR A B2 D FIEEGIN L 7218, = o
T2 ARREFHEAL, ZOMEEELINEMEL,
MR T 28R 2R L. = aBRick%
EAL, 50mmHg (2 nNEMET %5 & NIEST
VR L, RIRES & 0 oS I 5
Thyy THEABN L CLRBEOR G 2 B
Ny, THRUTOBEMATCRETLZE o bD
FOSE$<TH%& L (K 1). %7 dibenamine
20mg/kg %R L 78 1E, PIEERI O IS0
A MR L.

VI U T TR IR AR O SR O PR R L O
PERE & RS BRI O i & O Xk 2 U7,
E. A DROMERIBOC X % 38R o 5
OHEFREMOEE. Lk (D) D4R HE
PRI RRATE A R L CO X - S ha R4
LT HHT, o TR sk Ok il
WL, MO FIRAMED E O FR R 2 306k L
7o BURTFHM B2 L 721 22 FH, 6V, 1
msec T 50~100 [N U 7z, WIEBRLE 4 215 104
msec \Z & — 27 %40l (K2, Py) & 265msec (&

Thay THEME, C :

Thu 235 Ls ¥ TOERIBE.

E— 2 %30l (K2, Py) &2 iz, Thy
THEBZHEMLTLIREAEED e 20010
RLEEE A, DT Thy & Ly DO BB A i
THEF2OUIMEL, F1DUDOENES.
ZOHE 1D Cg DEHIC L s TETA. #
A Z D RS EEHELE D B\ L T HENT AR T o
FIABNTHIEEE 2 BN D05, Langley b
(1894) & Kreulen » (1979) DWF%EMN S HFH IR
15 THMIRBIR R 2N 5 & B2 HH%
MTHAH S, ZOMREMIANTHRHED NG
OGN BN E 5 T D TUE ABRE L
(VA

X ik
1) Kreulen, D.L., and Szurszewski, J.H.
(1979). Reflex pathways in the abdominal

prevertebral ganglia: evidence for a colo-
colonic inhibitory reflex. J. Physiol. 295:
21-32.

2) Langley, J.N,, and Anderson, H.K. (1894).
On reflex action from sympathetic ganglia.
J- Physiol. 16: 410-440.



