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1. Development of Nerves in the Intestine of
Chick Embryos, with Special References to
Early Detection of Amines

Y. TErakI, T. CuiBa and M. MIYASAKA

Laboratory of Embryology, Department of Anatomy, St. Mavianna
University School of Medicine, Kawasaks, Japan

In a previous paper of this series on neural development in the intestine of chick
embryos, it was shown that cholinergic and adrenergic fibers become histochemically
demonstrable at 15 and 16-17 days of incubation, respectively, and their responses to
drugs at 15-16 days of incubation (Teraki, 1981). This study represents an attempt to
detect endogenous biogenic amines in the intestinal tissue at as early an embryonal
developmental stage as possible.

Material and Methods

The duodenum of chick embryos was subjected to detection of monoamines by the
fluorohistochemical technique of Falck (1962) and cholinesterase (Ch-E) activity by the
method of, Karnovsky (1964), with quantitative fluorospectrometric (MMSP) determination
(Caspersson, 1966) of monoamine fluorescence and Ch-E activity.  Yellowish-green
noradrenaline (NA) fluorescence and yellow fluorescence of 5-hydroxytryptamine (5-HT)
with a peak excitational spectral energy of 410 nm were read as maximal emissions at 480
and 525 nm, respectively. Ch-E has an absorption maximum at 480 nm. Tissue sections
were examined for localization of amines in the nerve plexuses, muscle layers and mucosa.

Results and Discussion

Results - NA fluorescence: In 12-day-old embryos, faint fluorescent stains were
noted in Auerbach’s plexus but none in the muscle layers or in Meissner’s plexus. At 13
days of incubation NA fluorescence became detectable in the muscle layers and submucosal
plexus as well. The emission at this stage was most intense in the myenteric plexus,
followed, in order, by muscle layers and Meissner’s plexus. However, the quantity of
fluorescence increased progressively and was in the decreasing order of Auerbach’s plexus,
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1. Quantitative changes of noradrenaline (NA) in the duodenal wall of developing chick
embryos.

Faint fluorescence became detectable in the Auerbach’s plexus at 12 days’ in-
cubation, and in Mj and M, as well at 13 days, that in the former being slightly
greater. The fluorescence increased progressively in all three regions from days 14 to
16 of incubation, being most intense in Ap, followed in order by M, and Mj.

Absorption Spectrum nm E 16
Ap Avuerbach’s plexus Ap
M! muscle layer 'Mp

E 14 Mp Meissner’s plexus
08 \ 1.0
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Fig. 2. Quantitative changes of cholinesterase activity in the duodenal wall of
developing chick embryos.
At 12 days of incubation a very low Ch-E activity, less than 1/10 of
the 16-day level, became detectable in A,. It increased progressively with
further development of the embryo.
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Meissner’s plexus and muscle layers throughout subsequent course (Fig. 1). 5§-HT
fluorescence: Yellow fluorescence of 5-HT was detected, in progressively increasing
amount, in the intestinal mucosa at and after 12 days’ incubation. Ch-E activity: In
12-day-old embryos, very low Ch-E activities were demonstrated in both intestinal nerve
plexuses and muscle layers, the intensity being about 109, of that observed at 16 days of
incubation and increasing with the progress of incubation period (Fig. 2). It has been
extremely difficult to detect distribution of adrenergic or cholinergic fibers or 5-HT cells
by light microscopy in the intestinal tissue of chick embryos earlier than 15 days of
incubation. The present observation by MMSP revealed the presence of NA and 5-HT
fluorescences and Ch-E activity in the duodenum as early as 12 days of incubation, thus at

an earlier stage than in the previous study.
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Fig. 1. Effects of indomethacin and PGE, on the ACh release induced by nicotine from
the longitudinal muscle-myenteric plexus preparation of guinea-pig ileum at various
concentration of Ca?* in the medium. Vertical bars show S.E.M. for three to five
experiments. * P<0.05, ** P<0.01, *** P<0.001.

Table 1. The effects of various treatments on the resting- aad nicotine-induced release of ACh from
the longitudinal muscle-myenteric plexus preparation of guinea-pig ileum (Summary)
" IND IND | IND & | IND & DTNB IND & ALX
Treatment | IND + + | Theo | DTNB + ALX +
‘ PGE, = DBCAMP | The> | . PGE, PGE,
— SO0 ) i F S S - L —
Nicotine- ‘ ] ‘ ‘ ‘
induced 3 = = 1t l = ‘ 4 4 4 3
release ‘ ‘ ‘ ]
S e B S E— S i
Resting | ‘ ‘
release } 4 ‘ = \ - ‘ L nd A\ ¥ A A

IND: indomethacin (2.8 uM), PGE,: prostaglandin E, (14aM), Theo: theophylline (1 mM), ALX:

Alloxan (5 mM) DBcAMP: dibutyryl cyclic AMP (4 mM), DTNB: dithiobisnitrobenoic acid (1mM)

wp: Not significantly differeat from control.
4 : Significantly increased.

0.45mM Ca®" 12T IET Ca’™ BE TOM
o2 (& 7 o12h8, L ool & IEFKRE
FIRE, EHEEKTH] hexamethonium T5E4ICfHE 3
Ntz (Fig. 1).

2. IND (2.8uM) i2{& Ca® BT 5
Nic 12X % ACh it 2ZEL LB 381205, &

§ : Significantly decreased.

Ca®" J2FE Tk Z DAhEIZF5. PGE, 13 IND i
X % Nic B ERMED ACh B Gl 2 EIHE s &
595, o Ca®t BECRFELUE Ca®
JEikmm (Fig. 1).

3. phosphodiesterase BLEHIT & % theophyl-
line (1.0mM) (& ZHH& Nic X% ACh it
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QEEERL T2z o3Pt U TEBIL 12 K6
BARUTZEE, LFEOHHY, Mhd Nie-l
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6. Peristaltic Reflex in the Small Intestine
deprived of Mucosa

S. Tsuj1i and S. YOKOYAMA

Laboratoive de Cytologie, Université Parvis VI, 7 Quai Saint Bernayd, 75005-Paris, France

Biilbring et al. (1958) proved that the peristaltic reflex in the guinea-pig intestine was
abolished by scraping off its mucosa and suggested that receptors subserving the peristaltic
reflex are present in the mucous membrane. In contrary to this finding, Ginzel (1959)
showed that necrosis of mucosa brought about by silver nitrite did not abolish the peristal-
tic reflex. Diament et al. (1961) showed that in the guinea-pig ileum which was left in
organ bath for severa. hours and of which villi had been shed into the lumen, the normal
peristaltic reflex could be elicited by distension. Yokoyama and Ozaki (1980) proved that
in the rabbit small intestine of which mucosa was mechanically scraped off the peristlatic
reflex was still provoked by distension. An attempt was made to know whether the
peristaltic reflex could be elicited by distension in the guinea-pig ileum deprived of mucosa.

Methods

The peristaltic reflex was tested both in the normal segment and in that devoid of
mucosa. In order to remove the mucosa, the intestinal segment was turned inside out and
the whole mucosa was scraped off with an edge of a glass plate and, in addition, the
remaining tissue was stroked thoroughly with a filter paper. For recording the movements
of intestine, a small hook which surrounded the segment at its middle was connected to a
writing lever. After the experiments the preparation were examined histologically.

Results

Physiological findings. TFig. 1-a shows a record of the peristaltic movements evoked in the
intact ileum by raising pressure of 4 cmH,0. In general the peristaltic movements evoked
in the normal ileum by sustaining pressure of 4-5 cmH,O continued for more than 5 min.
After a pause of 10-15 min the peristaltic reflex could be evoked repetitively for 1-2 hr.
In the inverted ileum devoid of mucosa, the peristaltic reflex at first could not be
evoked and only the tone elevation appeared by the elevation of intraluminal pressure as
was observed by Biilbring et al) However, after 1-1.5 hr of leaving the preparation in
the bath, the peristaltic reflex began to appear. Fig. 1-b shows one example of this
peristaltic reflex evoked by sustaining pressure of 4 cmH,0. The peristaltic movements
continued for 2.5 min and then stopped. After a pause of 10-15 min the peristaltic reflex
could be evoked repetitively for 1-2 hr. In all examples the threshold values for the
peristaltic reflex were always a little higher in the ileum without mucosa.
Histological control. The section of normal ileum was shown in Fig. 1-c and that of the
preparation without mucosa was shown in TFig. 1-d. By scraping off the mucous
membrane, all villi and the basal layer of mucosa was lost and only the deepest layer of
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Fig. 1 (a) Peristaltic movemerts cof intact guirea-pig ilexm. Time scale 1 min.
(b) Peristaltic movements of inverted ileum without mucosa. Peristalsis
stopped during sustaining pressure raising. Time scale 1 min. (c) Longitud-
inal section of normal ileum. Scale bar, use that in C. (d) Longitudinal section
of ileum without mucosa. The submucosa persists partly and is found on
the muscularis externa. Scale bar 60 um. (e) A node of Meissner’s plexus
which preserved in the deepest layer of submucosa. Scale bar 25 ym.

submucosa was left. In this layer meshes of Meissner’s plexus were observed with
strands of nerve fibers. In Fig. 1-e a node of submucous plexus consisting of several nerve
cells is shown with projections of nerve fibers.

Conclusion

It was observed that in the inverted ileum segment of which mucosa was scraped off the
peristaltic reflex still could be elicited by distension. It is concluded that this peristaltic
reflex is caused by excitation of stretchreceptors and nerve cells situated in the muscularis
externa including Auerbach’s plexus and in the deepest layer of submucosa. It may be

thought that the mucosa and nerve fibers in it are not indispensable for the peristaltic
reflex.
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BETHA.
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T, 25°C Tincubate L, Whatman GF/IC 7 1+ 1
=2 M, WHNREE C TEL 12, $ 1.
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¥ i da | aw | ax | aw a
dwn dasn darn den dzn | din don ,
O*HWO (([STFw) oINsseIg poseaIouf
v)
T ¥

(@) HMEH QP AHII 021 57 owrdone ‘2 (v) HEGELQ T SFHMEH O3 A T S S8 SR R VR B TR
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& B

Bt o s ORI X A RESHETIEE o
RinE U TGRS 2 Rd . 2 U TRl
KL U TEBMRICEENS adrenergic fiber 2
SEEED R B A X 7500 CEB R ETR IO
U, FEEIERIC “active” CBHELTWDEFH
Z BNtz U UBERBRAIARIC 3T AL Rl D
PRSI “passive” WC{EHTH b0 LFEALN
7z,

X ik

F.J.F. (1931).
reflexes of micturition in the cat.

The component
Part

Barrington,

)i:d bl HoPgwiat 18(4) 1982

I and II. Brain 54: 177-188.
Creed, K.E. & Tulloch, A.G.S. (1978). The
effect of pelvic nerve stimulation and some
drugs on the urethra and bladder of the
dog. Brit. J. Urol. 50: 398-405.
Krane, R.J. & Olsson, C.A. (1973).

benzamine in neurogenic bladder dysfunc-

Phenoxy-

tion. I. A theory of micturition. J.

Urol. 110: 650-652.
Mcguire, E.J. (1978).

tions on the integration of bladder and
Invest. Urol. 15: 303—

Experimental obreva-

urethral function.
307.
Tanagho, E.A. & Miller, E.R. (1970). Initia-

tion of voiding. Brit. J. Urol. 43: 175-183.

9. RHEANENGH DU ZR
%Ujﬁ:Rﬁﬁﬁﬂﬁ&?Fb%Uv@ﬁﬁﬁﬁ@ﬁﬁmowfwﬁﬁ

TIERPEE  WREFEE

i
%

74 o N
HOBE /RN W E AR R e

FESFHEREE  WIRER

ol

FL®IC

BED o BB T VLTV AEEMER A GO
R¥g—ic T, HI#H (s, 1981) X
DI (BRS, 1981) TH A L 72, UPmax
PR REFR T oA ES BT D b BEbE
L - h#) 1.5cm F COEMBE TR, f-ZE
SBALTH o 1. ABIRIE, COfRZSLTA
T, MBI BT F LT Y B o 23
&, FOBAEE & oRIEM: i DV TR LT,

B A&

thTE 8~12kg DOHEMEMER A 6 B2 AWV T2, 7
uSu—AvL ¥ Imglkg § Ik K B T, 28
1 Sc#EL UPP 2MIEL 120 b, BHRL, KE
ER PR T2, 7 F LU v EEDMERRHE O Yt
12, Falck-Hillarp ¥ (Falck, 1962) 1C#U, B
PESEIR X b Llom BICHIR 2L AT L 12, &

goooAT

A OB, GBS T, EEULT
ko TR T AT ¥ LY v AR
gt o R - SEVRIAITE & o b R THR LT,

& 7

7 ¥ LY v EB R 43R B OV RE I
BopmERT (K1),

1. 7 FU ) Bk, BEDESEEIT B
ML, PR, Efofics (Rd s
9. UPmax 3 @A 7 ¥ L F Y v EE)E:
T % L RD HNIC.

3. EREAMERICIR T ¥ LY v EEAERRAE
ERDHNIE 0T,

% ®

TR R T 81T B KB K O AR LR BRR
BT, P-ZHREEALE SN D BERIEHIR T ¥
VY v EEMEEEI BT, oA B E sh
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* B3 UPP
* % TR REAMWICBT 2
T ¥ V) SRR SMER (5T
BRIk THE R RS (5)
mmHg
601 No. 1 4 No. 2 . No. 3
* /\/\
52:m
2 N _
o 2 4 5 73 3 2 o 2 6 7
BE 11 10 11 by 11 10 9 6 12 10
By /
60 — No. 4 . No. 5 ' No. 6
*
r—/\l
5cm
\ _ \_
% 2 6 z 6 7 11 2 6 1
10 10 11 13 12 10 13 10 13
/ / /
B 1 REWEMEEE 7 F vy v IERMEEHED S

* BRI UPP

TBRRREAICT 5T K Uk ) AR (DF) LRRTRGHRE (59)

% BERE=AE RO ALFETIE 7 P L U v {EB)
HERHE D BT & Sh T3,

BRIZH THICT BEDESER L 0 W 1.5em F ¢
DIENLIREICISVT % -2 558 6L Jo o 5 T i
TIREFEICISIT 2 o-S AL 1 DU T 3
Tz, B, FEALRE %, BEPCSERT s,
RIS, RO 3IMALITIMT 7 ¥ L F ) v EEIME:
HED DA ONTHE U I & C 5, BEBESETIT
PR L, PRI ERAIERIC S LD b B KR
2RI, CoEDD, REICB B PR
AL AL, 7 ¥V F Y v EEMERKE DB C B
h, BB 2R TEALTT F LTV v EE)

PERRAEDSZS AL T B EE A2 BT,
FRENEME & OB R TR L TH 3 &,
UPrmax 132 0 #AZIC 7 ¥ L J U v (EBh MR AR DS
% <, JRED tonus MEFFICEE L BE 21372 LC

WAEDPRB INT.

=

& 3

1. HEFEMERK 6 BHZMH AL, FBiHHETs
7 P LT Y AEEIARAE 2 AL i e B L
1z.

2. T VLY BRI, BEDCEE R
U, AR, mArEsic s < s s,
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3. UPmax 30127 F LU F Y v (EEhHERRE S
%D oz,

4. FBIEROTICT U Y v EBIERRER
FREoNoY ARG 1Y el

X ik
Falck, B (1962)

sibilities of the cellular localization of

Observations on the pos-

s
it

monoamines by a fluorescence method.
Acta Physiol. Scand. suppl. 197. 56: 1.

ERE—S (1981). JRENBENHOMRE H1H -
7 F VY v EEHREMECOWT, BTERE
17 © 322-324.

HILEIT S (1981). JREPIEOHOME H1H o
7R U VEREEEMECOWT, BT
17 : 320-322.

3 WREWENH OB %

% 44 noradrenaline denervation supersensitivity {Z 2T

THEKFEFE  WRBHLHE
& N B — W K B o vl
oW oBE A R H B B K 3

FL®IC

LR, 52N T, HEBRRGIAL RIE O B
BESEHS M T2, beta receptor 23 HEALIC FFEEL,
S FEIERA G,  alpha receptor HSEEALICHE
TELTWAC L 2#HELTZ. noradrenaline @
alpha {ERIOFEE LT, RENEN LRI 5
ABRE beta (B TRBPIED THET % PIHER
MR noradrenaline supersensitivity (U TH
Ut

REBAHE

{RKE 7~15kg DOHEMMER R D 8 HEHAL, 4
BUIEAE T (BLER), b 4B, PEHESH
X D 1. 5em T FE 2 HEERIC R T LER
A (RERHR), UToEREE2TEo1

7w 9 u—2Z 1milkg BIRREES B AR
WAy 7 2@ERAL, AEiIC T noradrenaline A
B, 0.017, 0.033, 0.066, 0.1, 0.133, 0.166, 0.2
uglkglsy, HIEABRA 5P, BEBEZE OIRE
¢, Mg, FERNERR (UPP) 2IEL 2.
WEH, 6-Hydroxydopamine (6-OHDA) % 2~
3mglkg %, BAKEL T REABICRHIMEAL I
BEE BN, #E, FRNER & H EL

B, FEMERRHEL, B3 HckEr, &
eI T, TR E O AR 2 BEE L T

denervation supersensitivity ®¥IZEJj © nor-
adrenaline TEART® UPP i (UPmax) 3, IE
A%, 6-OHDA BiEdiL b ${EIRE T, 5mmlg
Ll ko E5 % %1284, denervation supersen-
sitivity & b & HIEL 2.

& #

SEALE K © 4 T4 T, denervation #%, 1~6
J8C, noradrenaline supersensitivity Z#8d72. 1
P, AABONECRRETD o 125, 68k
w@R»HNI (F L K1),

PUERIRIR © 4 3R 3 BHIC,
58b> 5 5 77 B T, noradrenaline supersensitivity
R, 1M 3 HEL 1288, C ORIT
i3, 3THE b supersensitivity Zaaed/Ldr o1 (&
1, X 2).

S B T RS, 2T
PRI, BEACRD LN ST

denervation % 2

Z ES
PR R RO BEREEEO—R & U T, EALR
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£ 1L IERAERE WIEHTHRCRT S 6-OHDA RBFTEARIHED noradrenaline JEEIC X 5 UPmax DAL
P SN
No. | o W | ue/ke/F| 4 a3 | 0.066 | 0.100 | 0.133 | 0.166 = 0.200 (e
) £ | 0.017 : | : : : e DS H%&E
. mmHg i ‘
1 Rl 13 18 18 4 | 23
2 3B 14 32 34 (+)
B 40 40 39 41 39 43 42 40
2 138% 42 42 41 46 49 61 59 (+)
[ 3IEE 46 60 (+)
Bl 43 24 18 24 22 30 32
3 438 64 50 55 58 64 (=)
6 56 61 64 68 (+)
. A 34 19 20 22 22 20 22
RS 64 64 72 73 (+)
WIE R B R
\<wﬁ**7v u T | Fokok
N a5 g/kg/ %
No. ‘ \4\ il b 007 0.033 | 0.066 | 0.100 | 0.133 | 0.166 | 0.200 pgye
‘ N mmHg| a ‘
5 | 21 23 22 22 30 27
| LR 15 14 24 13 13 14 (=)
| i} 24 27 | a7 34 36 26
6 158#% 30 2% | 26 | 25 26 (=)
2 % 31 30 \ M 47 (+)
i 29 30 32 33 |
7 1 38 % 35 35 36 36 33 35 (=)
5% Atk 55 57 59 | 64 65 (+)
#i v 2 20 } 16 16 19 18
8 3 A % 20 19 18 | 19 20 23 22 (=)
3 H A% 44 | 54 54 56 | (+)
*  6-OHDA #5115 DY) **  noradrenaline #5851 & 5y

1D noradrenaline supersensitivity %8 Z % 4
2HA % (Koyanagi, 1978) (Nordling, 1981).

UL, EBREWICRI 2 &3 50, C ol
& UTC, short adrenergic neuron OFEFEZRIZ T ¥
&9 B S APRE O BRI A T, EREM D
TERVRETH 2HB BT 5035, 6-OHDA O
JRFTEAR, RFTL XAV ¢ chemical sympathec-
tomy #2HEfTUE5 C &3 b b S
NTn5. PEERORIEIL, beta receptor 1
fLTH % C LD 5, noradrenaline supersensitivity
DFEBLE LT beta receptor D ik D MR HsHE
I NI, Mo s T, alpha receptor
DIEMOWRYRD NI, Sundin 13, FKHE

#+  Denervation supersensitivity

BEBET pelvic nerve O #8513, SRR %2
Wins¥5 &L (Sundin, 1973), TS, super
Sensitive D— DD HEFE b HA LMD, 46
DGR T iE, HMARILFHC adrenaline {FEhFRAE
DEERL TB I b > d b 59, denervation
supersensitivity SHBLLU 128b> 5, receptor D
BV BEELHEEHEZRIIL TS EEL NI

B

&

6-OHDA % RFHEA U I HEFEMER R © R ©
alpha fFH &% Z 6% noradrenaline denerva-
tion supersensitivity #a8d7Z.
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mmHg a b c d
50
' /\
mm/sec
0 I |
10
mmHg a b c d
i N j/\‘ //(\A /\
0 T mm/sec
10

M 1. EAERCHRT S 6-OHDA JREFFFTEAR# D noradrenaline ¥ X %5 UPP D%k,
A. 6-OHDA J&i¥di, B. 6-OHDA J@E: 3 8%, a. noradrenaline ##5-i, b. noradrenaline
0.017 ug/kg/%r BIEHTERIA 5 08, c [ 0.033 ug/kg/%y, d. [ 0.066ug/kg/4>.

mmHg a b c d
50
' Py
—(/Jk/\ ./\/L _./-/L_ﬁ mm/sec
o 10
mmHg a b c d
50 -
B J/\——_\ A\
mm/sec
0 1o

B 2. WIEHHRCRG % 6-OHDA REEM BFTEARD noradrenalin ¥EEEIC X % UPP DZE1L.
A. 6-OHDA J&n:dfi, B. 6-OHDA it 2 #8%, a. noradrenaline ##5-#i, b. noradrenaline
0. 033 ug/kg/4y MIEHTEDE 5 2%, c. [ 0.066 ug/kg/%, d. W 0.1ug/kg/5>.

sitivity to noradrenaline after radical

X [ hysterectomy. Scand. J. Urol. Nephrol.
Koyanagi, T. and Tsuji, I. (1978). Reappraisal 15: 21-24.
of the sympathetic role in the sphincteric Sundin, T. and Dahlstrom, A. (1973). The
urethra. Denervation supersensitivity of sympathetic innervation of the urinary
the urethra of the chronic neurogenic blad- bladder and urethra in the normal state and
der to alphaadrenergic drugs. Invest. Urol. after parasympathetic denervation at the
15: 267-269. spinal root level. An experimental study
Nordling, J., Meyhoff, H.H., Hald, T., Gersten- in cats. Scand. J. Urol. Nephrol. 7: 131-
berg, T., Walter, S. and Christensen, N.J. 150.

(1981). Urethral denervation supersen-
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4, REPAEEFHTCOYR XL F 3 9 7 R

UK EEERSET Mﬁ%%ﬂ%ﬂ?
= ) fE B F O B’ W
o\ B OIE %O E

b5

RERAETCOT O T 4 F 3y 7 R 2Rl
UTeifid o, bhub hud REkEED 3 FEF)
THERBTROY 0¥ 4 F 3 v 7 2 2HENCHE
U, COPREPZEORER L { KWL T3S T
ERERUIZ DTG T 5.

il

;] *

REITED 3 FEG % R G Ha A O PR B
PERER X FRMERZMEL 2. HRREEEDP T
DPE I BEPEED b 2 A iz Thze v TiTk
UV IO A ENE BRI X DT o 1.
0 MIZHIVE EBOEmI & U, BHNER R
DWPTE I3 4T HRBERB AT 720y, BAYGE S
RM6000 ¥V —X D=y + %2 i CEiskL 7.

& S

FEF 1, 2 OFERPHEERBE & §1WFE LR
I EA L IEER O RERAEESATH S, 3E
DREIEREOOL IBEO YR Y L5 3 v 7
A2ATIN, X BT 3 B REINERE 21772 -
oL 2EBEOYR Y L)y 7 A RMEITUT.
2EIHDY @ ¥ 4G 3w 7 R} % PERIERED:
W 86 mmHg, RiE 16ml/f &5 filik 2 n
FN1IEHEORERL DHKEL CBEH, W
EFEEICEE > T b o To. MTEREEE T
b RERAEDBBBEL Tz,

FERF 2 13 FRERBED RERAFEG TH 5. MK
DEEEI 25, AT PR R 5 ORI BRE i IR
I BB D b NURBIRRRE 2 575w, Bl b
TREICE W IBRENIEO Yoy 4 F 3y 7 A 2K
AUz, IRERER < BEREEEDEN I 13 52 mm
Hg LIZFIEREZ CHEL .. RiiE b sE
U eI KRR Tml/#), BERERI 48 1 &%
USIETFURMETD o1z, BEHD FBIEERRY:
DL, 15Fr OLB I 7T —F A DAL R & — %

1 OEAL 20BFEREBE e L4y 2 AK

ERER
EGL 1 607 B WIERBIREAE
1982.1. 6 JREA
ABE - BECEE
9 72 —16Fr
12 72 —18Fr
16 72 —20Fr
PV QT
20 UD\104{235‘14§37!
72— Fr Sl b ekl Rt
23 7 —95Fr
95 7o —25Fr UD { 86 ‘250. 16 | 38 ’
26 EBE
FEG 2 1R B REABIRERAE

1982.2.16 Wi (EiF BEREEE)
PV Q T

7Y —17Fr -
wp [ 52 [2s0] 718

KA OWTE L WAL

UD vwe X473y 7 AKHE
P HERFEFPEANE mmHg
Q JERRWMER ml/f
V BERE ml
T BHRFERM o
T~ REIRRERE UCG RiEBMtHE

Tt s { REPREOHEI AT TH 5 L & D5FE
b b,

FEGI 3 TORRREFREE & b g2 1R
T BEEIMBET, EMPERELUMOFETY L
e TEEL, MRS SICRERL XU,
A EIIciZ BRE Tem OMER & & BIZ)A
B 5 A BPEERRE L 12, SR ABEELITITRIST
JREER b A & D bNTz. MEIIITHEEL THh 5
REIRERFRE 2 BE L, AFF3 BOBERTs -
Tz, ZoRigic 5oy s 4 ) 3y 7 ARl
Utehd, Ko BHRFEEEDENIE & Rt & b K
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* 2. EQI 3 DRERBE Y v X4 1y 7 AKRE

fER

R 62f B AMBHIRNSE - WBEE
1981.9.26 SEIFTEE—MLIR - IREA

ABE - bR
pPVoT
7 UD | 120] 90 l2.5] 47
9 7v—16Fr
12 UD |90 200 3] 80
79 —20Fr ikl ikl el Bl
u up | 85 260|495 |
79— Fr il il B
17 UD ’85 1230/5.5 60
19 UD {78}).7 230 ‘7?;@
22 RBE - N
T
ke
!
1982.1.18 R
TEARE - FEbeEE
20 IJI)‘>129W110‘2.5‘ 91‘
2. 1 PIRELIBHM
12 UD | 63 [235] 11 | 28
1€ UD !65‘260(I§1 igw
. oo [ 48 [sa 0] 5]

16 SRBE
R OMGELHAL © £ 1 LAk

BB s THEL T 12,

B 2 B0 HD 5 BF U FERERL
1208, 3 AEHERMAE -2, HAB3SHBH
vy fF 3y 7 ARMEITUTZL, FIEAREE
LRBEOPEREER RUIZ.. AR 15 HHIC
B TAREYERN 217720, Mfitk3Eovyay
4F I 7R B0l BEOBRETIRIKE
R 20ml/B, BEREH 167 & REET 130T
EHTh 1203, BERFEEEDAEIX 70mmHg &
EFRET CiREEL T olz. 19Fr 04
HF —FVDORBERBAZ AL —ZATH Y, R
PRARZIITHEL 12 £ B A S NI SRR 1
ZoFEFITHY, HHREEEDEP D BE RS
R 2RERBEEYRIE L 72 & EALN

K B HPiEffRE 18(4) 1982

1z

z 2

FRERETOYOTLF Iy 7 ROREFIID s
V. RIEBICOWTORIEHAIN, BT
KESH (1980) 12 RBIRREENIE O K IR &
ROV THRI L, RITERE D R IR 8
P RORMETAC ERREL T A, PRIRIEEERE
P DU Tt Murphy & Schoenberg (1960) 3
BEL, IEWEECI~BD TED EHEL I, R
K (1968 a, b) & IREILERERTHE D RIEE+S X
O BERRBEBEDEIE 2 JITE L,  YRHERT O R I B DK
TRPERR DI E D TTES TR HICIE B { 2
TEL DI

bbb NOWE ¢ b BERRBEDEN R X R
i3 & b iREREORER B { RIEL T 5 T
ERREINTZ. 3T, BHRFFBBENIE & RITED
ELLDBREMAEDORERL L H B KWL T3
HEWVS HRAHL L, FER 1 TIIWEEDINTIT R
FE W BRAZIRAE 2 L TNz e L, FER 2 T
R DTS, FER 3 i PEERIEBEDERN E o J7
DIRBEOMBAFEEDRE 2 & h B { KBL T
To. INbDfERIVaFT 4TIy 7 A 6RE
A IRAB A HEN T % i BERIEEBEBE P E & SRR
BOWZEOHER 2 IMRL TELETILEBDH S C
ERRLUTNBEEALLNS. L0l ETRER
PUSBERERF BN E & IR RIEER DO THED &
N3 LN 3EL (Pierce 5, 1966) > 5 & EfF1
bh3.

¥ & B

BRERAEDRES] 3 THREHERP Oy v ¥ (3
v 7 AR UL T ORER 2 8 12, DERAFEEDE
P & RV HERER 2 B KR9 5
b3, REPRAEOIRTE 2 HEI S 2 T2 i i3 BER A B
PEAIES X ORI RO W 2 Ik U THEET 5 4b
EDB.

X ik

RAZRRER (1968 a). TFEBRERIC 1T HBER DK I
HIBFgE, 16 SRR INE (& ek
o). WIRITE, 14 1 239-247.

RISZRUER (1968b). FHBRHEC 313 B BER DS
HOBRgE, 5 1R, PRIRFSEEBENERE (RTSZARAE
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KRIE & REPRABCOWT), WRITE, 14 : 251-
260.

KEBZS (1980). REHRAC 53 5 REENE D
HF. HERW. 34 755-759,

Murphy, J.J. and Schoenberg, H.W. (1960).
Observatiors on

i.travesical pressure

changes during micturition. J. Urol. 84:

VYR A

V3 i 235
106-109.
Pierce, J.M. Jr., Hopkics, W.F. and Roberts,
V.L. (1966). Comparisoa of voiding pres-

sures, urice flow rates and resistance

measurements in evaluating lower urinary
tract obstruction. J. Uroi. 95: 516-5]¢.

5. ANT Y nEEPEEO TR R T 2 A

RERSEBESES WRIRE s
7R o, 5F B E BB B E X
ANOHEOBOA OB OE %L T oW By
oA IE % B & #, % H 73
£ H B+ B E %
B, 1V ¥ S FEUERIR PO 20 5 I i 1 X ds £ OB L

WU TR NS NTUINE DS, O SF1 MiserE
T & W R FHEIC 30 T  BUR IcHh 3 2 ¥Rk
FERIEUTHERABHESh b0 B3, L
DU, WRBFHEBRICIS 5 KFNCBI T 2 $4503
REIbNLNE 5 Th3. S0, FAlzbidAH|
DEG-FIEICISIT 5 53 X OV F BE w0 L
TS B BEBEIS X OF Rl O IS DU THERRL R
BRGE LT invivo EBRICE b2 InA TH
&3,

KRG E U IR 10kg RO D HEFER
REMHEMLUTZ. %83 thyamylal sodium (15mg/
kg, iv) THAL, a-chloralose (10mg/kg/h, iv)
THEFRFU 2B T 12 384 T, pancuronium bro-
mide (FJEIEE : 0.08mglkg, iv, TS : 0.04
mgkg, iv) 1CX b EEMEL TfF-72. FESIE
OB CBIlER B 449 2em DIEIC b1z b )
BRU, BEDE IR, B TREMRZ2E3RH L
To. BEBE & RE DB O KIGRIBA 5 12die, B

LStatham pressure transduceril

External d
iliac artery [ag

Hypogastric nerve

Statham pressure transducer
(Blood pressure)

ES

X1,

Micro-tip catheter
pressure transducer

Statham pressure
transducer

Rectum

¢— Pelvic nerve

ESE i
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PESHES ©Wiss % BEWT U 72, BEDEOKIE % isovo-
lumetric AT, REDKIE» sEEic 3551
12 strain gauge force transducer (%55, 1981)
X B HE2 HRNT s B EOZL & REN
AL 72 Miller micro tip catheter pressure
transducer (CX ZWEZALETIEAZ L 5 C L
7z.
AEEERRIMIS T HEALIC 0T, T b b

TR I BRI O 9 Lem PIRIC, THE
PREEIS T BB IR ARAESE © 9 Sem FHGI< 1)
Wi, ZoORMMCAS 4 RBIMER (MT &
BF) 235U TiT oo, B B AN
BHME (SEN-7103) % Fiu, RS oo4ef: & Fis
B[]l 5-10V, 10Hz, 0.5msec 38X ¢ 5 &
LTz HOTZEEADE verapamil @, #5-81: 100
Mg, 300ug, 1mg, 3mg D AFMEE L, 55k
I TEHmAS SR D SICB T 5 T 5 i A
TEIIRD> 5 KBIRIC A THRAL . 75 —F L %
T BERAIEES- & Uis (K 1).

BRELUER

HREARE 2 TERRI T B &, DRI IR s A
UAIED ESRU T BB S PE EHU, strain
gauge force transducer TCIBA 72 R F X ico
W B, MET ROV U § B DT — i3
RO LN S12HS,  WHERIES AU 1. vera-
pamil DE5IC X b WRETELRIBUC KT T 5 BEbEds
X O BB DIRFERIG D 5- B s U Tl s hurz
B3, BEDEOIUHE S Rl DIEEIR X b & i <
M SN2 % ZU 7. K 2aiC verapamil 3
mg G-I D MBGI % 7R 1o, E iR E S
BT RS % BRI & ORI O IEHSH & dsic
HHlsh T3,

TR BERILT A &, BB oI

VYRS Y AL

R BIE} 237

FEDSEEL, PWED R R» LN, Flic X
MEDSEUAED EFE, FREOB) 312D Tid g
TR DG EMERA D TR & R D 5 h .
verapamil D51 by, FHEMRESAC KT
T % BEbbds X ONRE OGS, BRMRES,
R DG4 L RE, BEECOST T4 s hiz
D3, BEREO NGB SR DR IG X b 58 <
PRS2 EAZR L. $1, BEOT X Lk
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AU BHEHADA SN & B EERCHEF s 5 &
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WNILZFETHS.

C B

HiEds X TR ESRIBC T B B X
OIRIE D It % verapamil © #5-1it% T EREL
72. ZDFER, verapamil H5-RIICEE®D 6 N2
RERSRI BT 3 BEDEds X O Rl 0 YU G i
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X Bk
EEEHRD (1981), Strain gauge force transducer
% COREWAEDPIZE.  HFEHEE 17: 318-
319.



238 vYRSY A T R 38 H P fias  18(4) 1982
6. B AR RIEERA DAL RE I A 5 R
——strain gauge force transducer % M\ T—
FRAE KBRS WIRSREHE
FOE =, R H, 8 B £ X
NP S 8, 1 H A K N A
om xR’ M &, o+ B OE #

RETFEHIE cholinergic {F A & adrenrgic F
L TERPHRICEE s RE 2R T 5
LRbNG. SEFAT IS REEEE ORI ICHEEK
DO RNSNT S TREVIENELEE & bic, B
R AL U 12 K- /b o BEESI 1 855 U 7e
strain gauge force trensducer % AU T HEMEE
RIBH DT (LRI X9 5 BT DU T 28 DA
HeBtlzoTcHEds.

MRE& L CREHE

KT 6~18kg @ M MR A 2881 2 X & & U
tz. THESSIEARYIEE, BEERSAERIC X - TR
LRELEEZERTCERLUIZOL, REREHD
RGBT % o Bt 2 177 o 72, T
PRI T R ks O RAGHI <, BRI B
Pt o R T YN L T2, AL IREIC S BE
THMEL T strain gauge force transducer % Ri&
BRIC BB L 1213, [FEAZO JRIEP T micro-tip

catheter pressure transducer ZEL, %77, B
B - EEEOPEZSL, mEZRBGES L 2 (K
1. BT, coEBEFVe2ERL CTHjbEH
(bt y 7 v =7 24 0.08mglkg FHE) O b
& E R R O AL KRB R B R AT
DVWTHEF L T2,

AL 12 AN phenylephrine, iso-
proterenol, acetylcholine ¥ X ¥ DMPP Td %.
A O EFPEIZH 1R X 5 I kBEEIRE
S UEDS KBRS i (LB S 5 X 5 AL B
Ulc 7 =70 & ) BRI S iEAL, 7
F = F NPNCERED TR L 500 & 5 i A B RIE K
T77v¥vaUI

A. phenylephrine D%
phenylephrine 3, 10, 30, 100 #g % one shot T
BIIRAIRRG- LTz, fESUE, RED strain gauge

[ Statham pressure transducerw
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Hypogastric nerve

Statham pressure transducer
(Blood pressure)

X 1.

Micro-tip catheter
pressure transducer

Statham pressure
transducer

¢— Pelvic nerve

R BEREIR
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B RO & FRCRENED LR BB D 5 gauge BHH - MEHHOH X BEERTH o1z,
N, FEHEOWINE & e KInH ESER %R L

D. DMPP o4
iz.

DMPP 3, 10, 30, 100 ug % @k ic BINRMA ic £
B. isoproterenol o §/ZE Utz #EE, B BEBE D I R G & Rk R
isoproterenol 0.3, 1, 3, 10ug % [FIkEic BRA BHED FB %302 ¢ EDSBNDS, PRGN
CEGUT. RIS, RO stwain gauge M mmMmEoMO REDE C E b Dotz LLE
W DIER &[RRI FOEPIFE DK FH578 5 iz, O strain gauge BEHH - HHEOT) X 12—
C. acetylcholine D f/% U ol
acetylcholine 10, 30, 100, 300 ug % [ Byl [ 2 (2 pheuylephrine, isoproterenol, acety-
PHCBE U To. BRI, BRUBEDE D IR K I % O Icholine %X ¢&F DMPP 2 % 3§ % JRED strain
SBLL, FRFICRENER EFLURBED strain gauge HJFAD dose response curve % 5L Tu>
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%3, isoproterenol %K\ T T~ TIEAIED N
S TG b BN 2 7R U 72,

ERELVELED

phenylephrine, acetylcholine #5 & &8 DMPP (4,
FEMER X O strain gauge BRI - MEFFE D
B X icx LT, FHIEOBINCHE S TRIGI M
A %R U 72, isoproterenol i FRi#EIC SULHSRED
BB, FEFEOWIMUIAED DBEEZZRL
tz. 1z, adrenergic 72HIH#] (phenylephrine,
isoproterenol) I3 strain gauge DEEJFADE) &3
BhICLL Iz,

C ok 5l L g e | AR A
R T AR RE IR B 2R L THsh, Lol

R & H Pk 18(4) 1982

& X hEALREIZIE o, B, cholinergic receptor O
HEEDHEE Sz, F72 DMPP 12 X DLl iRiE
WBRIBRIB LTS C & XD intramural gan-
glion DTFFELMHEE I N1z,
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WEEEFES (1981), strain gauge force transducer
wAGCCORBBIEO T, B FRATEE 17:318-
319.

Taira, N. et al. (1969).
on the bladder response to pelvic nerve

Effect of tetrodotoxin

stimulation and intra-arterial 1,1-dimethyl-
4-phenylpiperazinium and acetylcholine in
the dog. Tohoku J. exp. Med. 97: 283-
288.
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TILPYE 2 E UTORESE) X 21 (ffic &
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N5,
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KLY D A (BT O E 2 [MREHIE 3 5 72, PR

lmm D77 vy F o —7A4K% X7 vk
BEL, L2y Vay T2 TaAIY, L2 H1T
o, fIALOEIRIE Smm X E L. 25 v
DFCEBRIBB AN —v 2 BU 7. C OREDY
T =7 N R PRI REE % 7] { X 5 ALFIPIcEA
U, [LM#20>5 0.5, 1.0, 1.5, 2.0cm D 4 &S0
E2HEL 2. kxORED T —F Micit Dodds
5 DBAFEL 2 Pneumo-Hydraulic Infusion System
& D 0.6ml/min DEAR TS, ET v 7
5 D551 8bit, AR 2. 24 sec ® AD 2 ¥
N—F —ICATL, % microcomputor Apple-
II (RAM 48K) iCAHULIZ. TOF—FIhbd %
DORFRT O IS o FEffR %2V 7V ¥ £ &C
CRT &L o, WIERMGEIX 1BEE L, 204>

. ) |
A/D converter Pen Recorder
transducer Pressure Amp.
— 8ch
8hit
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KI"" w"". I
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Fig. 1 Image Processing System for Manometric Study
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fICF — % % floppy disk [CHIAL T2, WEMKT
#% microcomputor 12 X b EELIE 21T 572 (Fig.
1).

xt ®

BEIEITFER © 20 ABRBIE 6 fleRERE L
17, FiBIT 1~5RTH 5.

& ES

1 48 @ L4 © pressure profile % Rfiili b
CHERHIT T B, A TERA TS Lick Y, T
P4 o SEB)ERIOS P FE B BIEIR & U T RNICH
s s kL 87 (Fig.2).
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KT FE o B AL DR 5 . W oz
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THoyaibiEnsohs.
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ko 2onRHE D, ZOUERHTETHID
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BRI OEE I BEROA Y L L v 5~V T
AY 02 —%C, BERECETHIIEr 7 v AP o
—Y CRLER U 2. TR X O RE o 5l
MIEB o1,  FIEMIEBIIREREE © 9 3ecm
FKAEMCREE T BIEND 5, d 2 Ik EED 5
MR AT 5 12, MR OB A L, Z 0Nk
o gt ORI TR L BT PIFERI ( IUiE % 45 C
TR EA T, FOEFRILEELI.

HREER
A, WILFEERIFORIG - Bt % 3~20ml T

R
e, B BA, Bl 7S

MEMET 3 &, Chic—E L CTHRILFEL o
[EEBO X B 3N, T OWFERIISHE» %
DT HTIIBBEEL DT, LIES HRL.
77, BEBERERIC X - T iz WELPIERHT o
MBS C o 12, HRERIGIZFREZ DS &<
WhEals, Lok x—BHEORENALLNT.

BEREERBIC & 5 T3 T % RILFIERIAN O ItiE X
B, BBERERI I b, BEETRTEZE S b, 3
BT IEIR L, DU T TR X OSSR E % Y19
ZEMEUI (K1, A). —F, MfgERE s
BT IR RS L, TIER X ORERER
BRUMrd 5 Mk (K1L,B). LIZ-T,
ARSI B BRI, MR R E SR IC s C
BEELLND.

F 7z, IR G BRIl i 12 e U A3
I, HEERIIIESOGICHEE L T2, DN T
Hah 2 BT L C & IUERIC 338 & o 723, BEWTED
LUT OB EaME S 5 M3 T EMIRIN 2175 & 1H
gLtz IUHERGI SR 13 BBl X OV 13 g
> 558 5 R TOBIBYINI I b iR I
D3, 55 5MEERRENTT S AL, BRI O
TEMEEO BN 2L, PIFLPIREROM B %
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CONTROL

O MM
TN AN~ lg

S U S T
le/\wv W“w\

B

-

VYR Y A L

TH I0 TRANS HGN

E B-i M

LCN SECT

40

1g

5ml

P e D A
100
] cm,0
13

1min

1 BRI X o TR Sh B NITFIEO O IR (A) % X 0HHE (B) wxb3 5 BBk
BLOTHE SRR OFE. TAS : WILFENS O, UB: BEHAIE.

A
CONTROL

HGN MMMM

PN SECT

 —

TH 11 TRANS
i ]100
MMM 0
UB
10ml

B
CONTROL

|
HGN .u“w

TH IO TRANS

N S

HGN SECT
100
|
‘ imp/sec
MMLW‘M 0
UB 1min
5ml
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R 2. JEEbbE (UB) I X » CHH S5 TS OIS B O (BB (PN) B s X O lofikimr i

b h (A),

I OREREN R L OVT AR (HGN) ¥Iitic b s h s (B).



250 YYRDY AL

it o BOICKT D, BEbe2 MR % & ALY
RO IUED I & o1z,

ING DFEFRL S, BEPhREC X 5 NITFERD
MO S TR X oVt 2 k0, THE
X OHEIE IR 2 O & T AT HIC X 5 THs
Ch, BfEERARER RO E LT EEM
BCHEELONS.

B. KRR G B IEMET S &,
TR X OGRS EIMBREL, Zhic—8L
TSGR DI S I &~ T2, T MRS
DRI FREMRE 2 UM U o &, DV Tl
PREETL cic d R b NI, FTn, FS MR
BT L, Do TR 2 UL 2tk b
wdoNT (1K 2). FEEMEEEORES, K
BEREWT TR &, BRI BRIc b BD 5 N B
U, BERENE - TOAuL, TEMRE2 kL
T e BIRHEL A BT, PELIEFI I T I
BRI D A 75 53, FERGMRRIEOC X - T8 B
WiEZI 3 (P, 1982). Ulodso T BERE
fRIRIC X B T RIS X O RSB B oo (212
TR X OB 2R OM & T 2 BRI S
X S THRIN, THDSPHILFIERIN o IE %
BLITEELONS.

BERERRIC X o T TR X O HER RG22
EAEELL BT, B EEN T 5 & (R
RIGDH6NB L Hicisotc, F Iz MmREIC X
=T, WILPHERA OBbFZIC—FK L T, HHRIGED
WG A BN 5 T EWdo1chs, T ol

B Wi M HPifhat 18(4) 1982

R B BERETIC X TIREESUSICEE - 12, VI
5 (1982) itX % &, BEREMUEICX o THEMRE
B OTEEAEN BT h, CRISEREFENIC X
STHETS, IhboHE,b, BIERICL -
TH5 T 5 NELPYIERIN 0 sl SO B e 2 K
DBEEL, EEEL SV ENT ARG 5 TH
BARERESEE I N, ChERBRCTESL O
FEIEAEIE B D IR BT I A i & 3K
anhs&ELLND.

¥ & B

BEBRARIEIC & o THALPIHERIN O NG LS FHiEE 3
NA. CoREHE TIER X BB R ROE &
T 5 ERE AT X - TT R & OB EiEE DS
R¥ET A C Lk h BT 4.

& X ICAATIIERIF D HIAE B FERL SN B M, L
O AN RIS B 2 R OB E U T EFET
B AEE B O (R & TR X RS RRTEED~
OIEERSBIH SN A LTk W REBT5 &%
Abhb.

X ik
EHERT, BRE2, MEEE (1982). B#ks
N5 B —TE G A, £ 24 B B AR IHF AR
SR RE, 52 H.
il ¥R, LELREL, KAREFE (1982). ZSRREHREMEN
NLFERI ST D\, 45 59 [B] B A4 Bk
ETRE, 117 H.

5. v FPARHLMERTICT A VIP RN Substance—P OFERIC DT

HARFESE R

& R e, K

® %

b

PEME X412 38 1) % Internal anal sphincter
(I.A.S) MBI, W Sb3%
VY, S SRR CIRIHEE RV E v OBFFELSES,
AL RV E v D3 & LR RICIAE T 5 T &3
4151 brain-gut hormone & U T BEGEHE)IC

il

# ROIE % & H
s B X IE R B O M
e W, & H i

7;’5,:_.

1) % neurotransmitter X i& neuromodulator & U
TEAbNAMRICIE T2, ZLTHRIL VIP K
7F Substance-P @ 1. A.S <Xt 2(EH 250
w3 A AT P 1.A.S 2T mechanogram
TR L 12,
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WEMREOTICHREZ

A BREESR

REGNILPERN 56 SE 9 H X b 5743 A 3 cic
miles Fli 2 M 1T 3 NI EBE % 6 IR 48
BRIBICTHRIB VIR AT SN2 20 BICd 3.

B. WAk

Lo PRt BRI B0 TR S NI R
512 4°C Cool oxgenated Krebs solution 2 {f
U, 1IRFRIDINICER 2B 12, I
TH, taenia coli % 3F, WHAEMAERITIE 4mm,
R & 15mm O&JFBEF OFH 2 ERL 72. anal
sphincter (C38W T HIRER T ic C Ul L 7245,
FhBHEE T 2 BB L, koAt L chziio
FEICHE 4mm, K3 15mm © #igH % (ERL
7z.

2. FEERIEE | ERBEFNITT organ bath N®
Krebs solution % 37°C i £ 5, 59% CO,, 95%
O 12T bubbling U, muscle strip % AL, [
BYNT 47Uy SCTHRFLUL. Ch%lg

ACh

Y Excitatory
EE Inhibitory

[ 251

D AT 2 h>1T 17 isotonic transducer 1 HEGEL, 14
IB2F %% C 2channel 1 v 7EX Ryl a—%—
ICTCERKANE B R 5 K28z 1.

3. FEEHE g % organ bath PIT sett-
ing U, EEIWERHCASTIICE2HERLIZS
ACERPHMU .. BB MR E e
% low-frequency stimulation (1, 3, 5Hz) TU 9"
13 duration 0.5msec, voltage 50V, HIHHFE
1330% & U, rectangular pulse @ repetitive
stinulation € TfT- 17z,

TR LT ORI~ 1.

1) noradrenaline, acetylcholine (Z*}d % S,
2) atropine (1X107"g/ml, propranolol (5X107%g/
ml), phenoxybenzamine (5X107%g/ml) #5-AT
BITEIT 5 electrical field stimulation X9 % [
J&. 3) adrenergic, cholinergic nerve METEICIS
7% VIP O substance-P X9 5 &, 4)
tetrodotoxin (5X1077g/ml) ¥ thicisi) 5 VIP
K O¥ substance-P X3 3 .

Nad

A Excitatory
EZ Inhibitory

1x10-5
g/ml

1x10-6
g/ml

1x10°7
g/ml

It

wh B

Tig 1.

acetylcholine, noradronaline &35 Xt
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1HZ | 3HZ | 5HZ

W Excitatory
o EZ Inhibitory
r100

VYRY Y AL

(=R TN

M %

¥ Excitatory
o EE Inhibitory
%
77100

50

1HZ | 3HZ | 5HZ

1HZ | 3HZ { 5HZ

f W

Rz

Fig 2. adrenergic, cholinergric nerve EWfRI#AICIKIT % EF.S. KK

VIP

B Excitatory
o Inhibitory

substance-P

& Excitatory
o, EZ Inhibitory
%
~100

1x10°® lxl(;.7 1x10-6 1><1.l.).‘B 1x10°7|1x10-¢ x107741x10°¢
g/ml| g/ml| g/ml g/ml| g/ml| g/ml g/mll g/m]
K B I A S. ILA'S

Fig 3. VIP K¢, substance-P %35 Kt

B P fRE
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HP#fGsE  18(4) 1982 YYHESYA L E BT M
VIP substance-P
& Excitatory B Excitatory
EZ Inhibitory EE Inhibitory
% %
7100 r100
50
1x10°8|1x1077 1><1(;:6 lxi:(;.iﬁ 1X1.6:7 1><1'(.)..‘6
g/ml g/ml| g/ml{ g/ml g/ml| g/ml
E I A S.

Fig 4. TTX i k)5 VIP K, substance-P O KJf

1) 122V Tid Fig 1 12, 2) &2 Tk Fig 2
iT, 3) It DWW Tt Fig 3 i¢, 4) 122\ T3 Fig
41T T,

& Bl

PLE, #&rxDEBRSETICBNTIE,

1) acetylcholine (3 #5HyiC 3\ CTHIE(E H %%
g DL

2) noradrenaline (& FEIHICIS U T i BNEIVE A
2L, PITFIEROI s U BRI 29,

3)  REBEAE O PALFHERIFIC 380 T2 4
FEDSEERLTH b, non-adrenergic, non-cholinergic
nerve DL R 5N,

4)  VIP 3BT T A% A U IiIfE
MR, PRILPHERIC O TR ol
FEIHERZRT b0 EAB NI,

5) substance-P 13 FEMHIT 35U T SEUE I 1c EEE
BEER2RUTZ0, WILPSEHIC L TidE

BEMHER2RT o LA LNI.

ER MR X 5 PILPERST o RIS R
FTS4t ¢ & b, non-adrenergic, non-cholinergic
nerve DG EBbN TS, 2 c45EHERIT
%Z D neurotransmitter {3 neuromodulator &%
A BN T3 VIP Jf substance-P % T X
JE R 2 INA 0, G153 HICiEfl 20 3 4,
BEt 2 LI EES.

X ik
Frenckner, B. and Thre, T. (1976).

autonomic nerves on the internal anal
sphincter in man. Gut. 17: 306-312.
Garrett, J.R., E.R. (1972).
Effects of rectal distension on the internal
anal sphincter of the cats. J. Physiol. 222:
85-86.
Rayner, V. (1979).
ternal anal sphincter and the rectum of the
vervet monkey. J. Physiol. 286: 383-399.

Influence of

and Howard,

Characteristics of the in-



A #5E% (Jap. J. Smooth Muscle Res.) 18 :254-309, 1982.

%

i#

# D)

RS R 2 Y — 7 v — DBEF

FAEBRFESE  B—AREE

s
Bas

¥
N2 e =
E &

&

AR, WEPEAED BRIV & LT constant in-
fusion system 1€ X % 5l 3H xS L VLN

il

T 5. FLkd, 1973 45> 5 1982 H0 9 FEfH]
iZ, end hole catheter 12X % & FafAEHHE

(LESP) olITE %, #9200 AicqT/su . MEFIHEEE
DFHiiED 1 2L LT i (BB, 1976). i,
C AU TR 24 Bl pH BEL 2800,
BT U T2 iE R, LESP OB E(L2 A5 C &,
AL, R LESP 2MFE 3 5 BHEMENED T
X7z LS VDbANTNA X S, B—flUck
% constant infusion T, EHEE LES ICEE
UTHIET A C &k o LineEELbNS., Z
¢, EFEHE? B EL T J. Dent 5 (1976)
DERUILAY —T v I —%RELLT, HL

* Ot B F K
— b
Z W H

NRA R

=
B

;1 *&
BZERF o —713, BEAY>»—vv F il 12

Fr ® 5lumen tube #fWT, ZoiMilic, BER
4.5mm, &3 5cm, EX 100um OV L ¥ v K
L, BEX5.5mm £ 7cm E3I80umovL
¥R 2 HICEEL 2. Ao, <Ny k&
LTAL B IRT, IMUDEE OB ZHET %
B AL, 4, #200ml OK2EATS
C B X o THL 2 JEEOFERH EF LD
% &0 AICTHERE 2 T8 o2, CORDSL Y
WIEE 160mmHg & 72 b, JIEEDS 100 mmI0
225 500mmHs0 Td 5 DT, PEMENDRE
WHTXB b DEHEATZ. RIT G.B. Pettersson

B 30mm (n=9)
(125—375mmH20)
r=0.999 p<0.001

A 20mm (n=9)
(125—375mmH20)
r=0.992 p<0.001

@ 10mm (n=9)
(125—375mmH20)
r=0.896 p<0.005

mmH:20
200
A
')
| »
-
o 100 -
b}
E
fig
0 T T T T
125 250 375 500mmH20
LES 2z & 7z IE
M1 AV -7k bREE

LES DIEHMR< 75 L WEEELEL 0B,

® 30mm (n=9) (125-375 mmH,0) r=0.999 p<0.001
A 20mm (n=9) (125-375 mmH,0) r=0.992 p<0.001
e 10mm (n=9) (125-375 mmH,0) r=0.896 p<0.005
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X 2. AY~—Twevs—L LES DR
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4
P

HIEMEL (P) 1% P’=P—Tsina THibEh 5. LES DIEIBEA () @ik Tsin a 23K &L

7£h, PO EGNEL 5.

5 (G.B. Pettersson, 1980) D2 &% L L T,
E£5 NV LES 21{EB L, side hole catheter & end
hole catheter Z#UT, RV —7 %3 —2%H
T, FERIERITN, HWBHLUIZ. side hole &
end hole DPEMH 7 —F Vi, 10Fr % v,
4l 30m/ % hydraulic capillary pump THEAL
. AV =7y —icid, EF 200ml TR
WCHEAL T

& 7

side hole catheter (€ X A JIE{EIZ, LES i
AlzEE B {MBIL, y=58.35+1.18x (r=0. 997
n=4 p<0.005) &75-572. end hole catheter T
DOEX, LES EMBEVEC, JIEMHES ZER
+ y=9.01+0.149x (r=0.885 n=6 p<0.01) T
Hotc. Flo, FAIDELEOWECIEFEMEE LT
U5 130mm HeO OfE%H % 01, 750 mm HO
BED LES EZ2NEELI.. AV —T kv ¥—
ick APEMEIZ, LES DIEHS 20mm DO &, 1F
3 30mm DEFiCid, LESEERSMEEALIZ. U
DU, T8 10mm T, HBIDREE X o, JHl
EEBZCETLTLE -2 (KD, —H, &
D% Y —D occlusion test & time response I3
RO b D Th T,

% ES

1976 4%, J.Dent 5 i3, 2 HOFEE % FL T,
AV =T v¥—¢&L, ZOEDORICKZEAT
BHEET, RHE LESP oWIEN Alaeth 3 &
U TW5 (J. Dent, 1976) ZDFRBE LT, HEA

PRMBT A LICE 5 C, EAKER, Co2D
2 EEL T3 LES ofgmmE (P) $ThA
U, U#iz, CoE P) 2RFELET S, Lo
T, LESoE3II, ChitB5ELneEnd
DTH5. EEICHEL THS &, EADBBIC
v, WIEEE, (P) TTEATE. UL,
LES Ol AE P) I~ T, HAKLE
it d &, LESicX - THE I N iz2#k
DRS4S S 129, Laplace’s law 1C#5
Wiz, W, AHE, BB, SRIOHABIGRLE
U, BAE (P) 1, o0& TP ELIzE
P") ITFHELTRETS. OB, TAEDN
RRETE, BAEDKTDID, oML
$HLC, BB, WZEEPETT?2 X 5k
3.

wic, AV —7ic4tz 5 LES DR icBAL T,
ZOEIVPELHEVESIE, HEB VIR
E, BIVEWEAI, MEARCED TL 325END
S, WEE (P) ich i s BB Kadny, =z
OFER, JEMNIL 25 EMBFHIN, FER
BT b AEEORER2EIC (K 2).

AV =7y ¥ —id, WEMBEDCEILICEEL T
i, EERICh, EBiCh, HRMRELES EE
Abhtz, EORPECEL Tk, LES DEA
ERFicRT &S T, Dent 5D §iH & 13 B
b, LES DEEL, EBEONSGEICHEBED
INI S BERRBI. Y 5T, LOEOKEBE
BETYS, SGHoREsHEE LD EELLNI.
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X ik
Dent, J. & Chir, B. (1976).

continuous sphincter pressure measurement.
Gastroenterol. 71: 263-267.

REBZ% (1976). HrELmEMHARORE & 1 # #

A new technique for

HSEwfzt 18(4) 1982

ILFERERA D & T BiEd,  H/AVREEE 110 829-
841.
Pettersson, G.B. (1980).

mechanisms of

The lower esophageal
opening and closure.

Surgery 88: 307-314.

2 v 7 AT VRINERIC X A REMER RO MEFRGHE B DTSR
— T B AE & OBfRIC DN T—

FHERFESER A RS

fic i

PRI PR TR 2 IR MEA B TR b
FESBE 2RI T D, 2 0ROERKERES
HR2 Iggo N Paintal DFFFELIE, ZEOH
LW INT . Chb OB, M2
G4, Mib> <AIHEL, HEBERVH R DM
MR, ZOFRENEE) 2L 2. WBR, ME
i T OFERFNT, BOFEROAE LRE
PR OMEFES OBIR AT U 12hs, ABFFE T2
I b R HiFEO B & B ROMFEE & OBIfR
7F dynamic response {C DWW THETL 2. &1,
MLV, § v 7 AT v UNERZ
W, ROMEFRG R RS L T2,

REBR A ZE

EEMITI3 24 BEREMEA 3 R 72 2.5~4.5kg DX
o 18 E% A7z, MBI sodium pentobarbital
I PEEE LT 32mglkg % BEATHL,
Z ok HECHRT T 2mg TOSENRY 7 — 7
L X hiEIU Tz, WisiE D AT pancronium bro-
mide 0.08mg/kg ##ELT.. [ZEI =2 —L %
AL, VAL —F gLz, BREON
TE L RITE S B IDICRIE R A 4-5 SRED 5

ITCYRHL, = —VERBALTZ. EHIEFRY)
BTGB L, +i8E% MR O THY Lem O

THRAVL 1285, EDIMEL .. KicEE R
< BV T I3 A (U Sk A e 2 SR PHALAR X O
U, L, MRORBRE Y, —EolEi
T A IDICE LT ANV T —N %2 D <L b,
35°~38°C DIE 7 7 4 v RHiIz LIz, B b
D RO 13 4 v v — ¥ v A 50ke (1

o, o H

fE BB, A H = AR

kHZ) ® 7 v 7T A5 v NGB R @A 4 v
=5y AR A (W.P.I. model DAM-5
A, high cut: 3kHZ; Iow cut: 300HZ) % H >
TEHUIZ, A= —ROF vy aXa—7TF
HEE % €= — U D DOF CRHB P M T OBE)
Lishib L A L — 5 o Jis X ot [0
B9, BRNELFICY - THESHEING % FAHE
BhYSERERE R A AL B EEL T2, & o SEEE NS —
BF—%La—¥ i @l 12 %, i< window
discriminator (W.P.I. model 120) % Hi vz
KE7s 8 D % 8 universal counter (TR-5151)

TZDRHBERAE LT, BHRNDZEEREAI
13 2 OB Hvis. BE— R NE

WAL T {BESN intermittent type TH b,
B IS HAE 2RI EF 3 % #X staircase
type Th 5.

s #

Intermittent type ICIWTHAER L7 3272
%, —EDERR S TSI % static phase &
U, ZoFH 5 B0 FERHEE & Z oD FED
BAfRZk o % &, FEHEILERNEOS I
FIEFIL T L 72 (X 1), BEE receptor @
dynamic 7zM'E % F972%0IC dynamic index %
72, Dynamic index I3 staircase type IC 38U
T, BREMLEAL T A% dynamic phase
LU, ZoMENCIsT A kR IEHHHE & B AR
Ik 3 DR O FEHBAE & D% L U T2, Dyna-
mic index & B FARD BRI LBIE R %2R
Ltz (K 2).
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Frequency Responses of Vagal Gastric Afferents to Inflation
Static Phase
imp/s sampling period
200- S
w
19)
2
g
o}
2 1004
(3
=
o
[}
&
0+ v
1 15 30 45 60 cmH:20
intragastric pressure
R 1. Static phase 131} % Z DD B NE & FHREEE L OBGYRT. Jeb
SRR B E OB I3 AL THIINL 7o,
Frequency Responses of Vagal Gastric Afferents to Inflation
—— Dynamic Phase
imp/s —- 35 -
g
£ dynamic index
=3
@ 100 E
g intragastric O
~ pressure s
&
el
R=]
L
E 501
g
% //
0 T
0 5 15 cmH20/s
rate of pressure change
B 2. Dynamic phase IZ#/}% dynamic index & BWE RHRD EHY T
Dynamic index (X B HE D _LHRKC LFHER 2R L 7.
£ ’” LItk 5EEZDNS. Paintal (1954) 13PN

Agostoni & Chinnock (1957) X iuf x =2 o
AR A FR I i BT b T 9 31,000 A
RMEDD b, ZD 9096 Ll EbROMETH Y, K
B MBIIRAE T D 2. RERR 12 BAT M T AHE
By P HEBEL TRidhd 2 C Lid Sk oizhs,
AU PIEARAE SR CHBD THIN S A ic, BHE
D EFC L b BB OROMERIHED RIS i TEBYd 2

ROMERRHE s 5 N L2 D AN 2 A TSR B ge
ol fhixxaoF BrESeT, BE
BRI D DA v 8 RIS R A R % s
AEAIC B — AR I YR REER L 12, Z LT,

HEEICHFTE 9 5 IR S2 A3 Strech receptor
DUEDD 5 L & BEL 2. —F, Iggo (1955)
A0 F EBROBBRMZERITOVT
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Paintal D9 Strech receptor HSHINHE 12 & I
TAREERLMEL, ZTRWITINHES L EFINE
%% 159 & 3k~T, Tension receptor DHEED D
5 ERBELIZ. 2ok, Wk (1964), M5
(1971) SRAEOHET BRAL, BEEXLIH
FEDS /N SV CIl, Chb & REHE L
DEIFRDIICITTERTD 5 T ERRLIZ.
AERCIZ, EELT, BHEEFEHHEORH
BB RDIZDS, static phase 1CI1T % FEHFHE X
BAE MBI RFIL T L T s, —
¥, BREEROBGRRHANS &, AEIIEA
FEDREUITTHAL T B, 65T, RERD
5 b BROMEFRGHE & B EE & OLBIBIRIZE
DIEEFRAYEIFRLL L AR 3 R S NISBAIC H D
SO EWAINT, R, RS IXBEELE
AN TERL TR Y, CoBh, BA
HEAE L OB HABIRE RS C L d
Sk, Z ok, BROEFSEBRE S AR
b5 EfERUIEBbNRS, BROERIEEA
FE A (dynamic phase) € UL <@L H,
® dynamic phase T® LD K & 3 (dynamic

HEmsE 18(4) 1982

index) 13FEZLOEEVRIVIIETEETD 5.
fnT, BboROMHMEIEAENLIARL
iz BT BHEE R & FIRICBEA TV S
CERRLUTNA.

X [

Agostoni, E. et al. (1957).

tological studies of the vagus nerve and its

Functional and his-

branches to the heart, lungs and abdominal

viscera in the cat. J. Physiol. 135: 182-
205.

Iggo, A. (1955).
stomach and the wuninary bladder. .
Physiol. 128: 593-607.

YA R (1964). = BEEMRRZAS © WEMER
4, FTIEZXHMIE 40 1 399-411,

Paintal, A.S. (1954).

receptors.

Tersion receptors in the

A study of gastric strech

Their role in the peripheral
mechanism of satiation of hunger and
thirst. J. Physiol. 126: 255-270.

KrB M (1971). A 2 0 RFEMREEBEF ST © BERERY
S, BSPFRERE T 19-27.

SRR O 7 2 7B Pt ST e 20 800 B AT BIRR N D B T RE R D 22 )

WERFERFR AR HE

7 B 8
OB E
B E XK

% £l

WD B ER BRI L, EIRAVIT AL
BT B R (LUF,  SPV 34y
S i &3, ) DERIRE ClA BTN 5.
SEbnbid, 428 RAWIIEEERICL 5
TARMRE DO B BB 2 Hi BN ERICBE L,
S ETHICs LTS, MMIYRIGORES
I BRI O B DN THRD 2T R 2 EIZO
THET 5.

RBRFEE
REH 10kg OHMERERLR 2 Fiv Tz, S97R &
UT, A4 X BRIBEREHE D il > THREZED

*k R OB OE X W OHE X
W FHFOTOAOER
W, WOk F OB

SFETWRER % BT 28 (E1, E2), KPR
e 28 (B3, B4) HEHAEL, ZERSI R
I 1~ BB RN R s L 2. T —
¥ — I T ERICIIFLEOEE % Smm/sec &
L C basic electric rhythm (BER) %7Z# L BER
DBEEE I X OGFRRIE % JITE U SFSfiE 2 kD 1z,

Z Do EEERICIE Tmmlsec & UTZ. RFHBIK
BHBOY v 77 —F 200g 8 4 VATV T —
2y 60g BB DR G4, RN TR—RIC
U C, SPV, E2-E3 HIC/iE Ui 217208
RN OKEANEB 2BZEL I, M, —HD4 X
1213 Heinecke-Mikulicz BIRAFITZEAN %2 ML,
o4 RCixthB, HEEHEY), TICHTERERY)
PRI IER AT 80, Z OB R,
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174 i
A. BERSHEOEE I X O FRBSGIcoNT
(K1)

FMATEALE 1 X § D BER #3228/ 4.0
~4.7 cycles/min TH 12, it BER SHEII4)
Hi LB I3 & A BB 2D T H> o T2 D35
TEE TR 10 BB CARRTOME & kL T
#3096 WAL 12, ZoBKEEEL, HFE

A —

ettt
— segmental gastrectomy —

P—

Es + A

i

i !

i

%

E4 i

(fasting) flif% 8 H %

ImV |
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BT 2 BN L 72 X Cid 438 E TH o ‘BER [/
FBEL, AHBIML ML 25 HHUE, ZeiER
TR 30 HEEHX b Bdonrc. HETHE >
BER S 1, 2o EicmE L 12,
—JFHAPI B % BfbnL 72 4 X ©i%, BER [

MBS BHRW T A 17 HBE, Z2ER i
#22 BEEX DDA, UL, CoEs

DEMBSIRZEN 2 £, B 40 BECH

Er ——t— A
— segmental gastrectomy —

Es - st

By - R

TC:0.03f (fasting) #i#%36H #%

10sec

X 1l.a

cycles/min

or i

LA ® [P (+)

O MR ( —)

10

N

cycles/mm

4 \\/\/

2

58 T

10 50

days

20

X HAFTIZISA ( +)
A BT R(—)

™~

S——a

\f/x u

0 10

SPV +segmental g

20 50
days
astrectomy i {% BERMDZH)

(fasting)

30 40

K 1.b

X 1.

a. WP (4), #sk8 AE (M),
®3sHE CHM),
b.

L T BER-SEIZH 20% WAL cEEThH 5.

SPV +segmental gastrectomy ffitk BER D%H)

DEITFEE BER AR 3. 2 cycles/min & ZHIIZ A,
ZHi L TFE D BER MBS £ FL T2,

A LB BER JEOH#I . HHTHE MMM I L 1354, #RToM L ik

4

s
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SETEE o BER BERATRTOM & L TH
2096 DIET 2T,

— DR () BIATEE L, 8
FTH® BER FFABESS—BMEC BDHNE L
oz, LU 10 B Bz Hov ¢ oRHERS
BEDB L DI ~Tz. CORE THICMIFOR
) (FikL) % dnA 7270, BER SREI IR
T E ¢ 8 40% B L, i ETEO BER
HRBAS2FHOED I L soT2. UL UERRIM

E 4ttt

— segmental gastrectomy —

Es — bt p———

AEEfEE 18(4) 1982
X bAi% 10 B B, CoRFAEHS % R,

B. 43fikTFE® BER EHEEE LB (X 2)

FTRTMEALE R T3, 22 ARER E1-E2
R D (EEER S 1349 0. 45cm/sec, MAMNHEFRFEM E3-
E4 82§ 0.70~0. 75cm/sec T RHFHRIBEL 13 4
25 11~3096 WA U 1z,

WA b5l B DGR 1S B A U 723
MK 15 B Bic i g mEL 72,

— AT EE i itk 20 B BELE T 256~

E: f—+—f—+—-f—H—+—++—H++‘f" p
— segmental gastrectomy —

| O S — N

Be 4ttt B o o
oy Tasting mvi o rc:oosp o (adivg
HETV A% 6 B H 10sec Hik: TV Ali#%22 H B

X 2. (a) #HEGHEOFHER
S 13 it T
cm/sec gp7 e N7 N/ fasti
— Iastin
0.5 -\\lv q\ ’\_ Y Y feedingg
N .
e o S
0.4 1 '/ \/ \p)\/’ \-/ - -
0.3 \/ﬁ'\ WA e TR
: GONE i -
0.2 =
0 10 20 30 40 50 60 70 80 90
days
oF AN AL —
cm/sec Y Sy Hi R uy7  NHE/ ’
0.8] * x — fasting

eeding

X 2. (b)
a: gt e HE (EK).

30 40

80 90
days

50 60 70

SPV +-segmental gastrectomy--pyloroplasty ffif4(miEl DA E)

SETEE O BER 134 L¥E © BER & FFH#ATAEERD LIS,

kg OB 22 B R (BK),

T RIERE] & T o e d, i ETE O BER MBI H e bhisys,
b: 45 E¥E o BER EEBEELHK 15 B B CRITOMCEEL Twb, 2 THE Tl 20 B H
% T 25~409 WAL T\ 5b. FlE%EI# c%, BER RIEBEEIMERAEZRL TW2.
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4096 DWW % 7R T2, BIFIEEAT % B L 17 45
FRFCIOE T 2 M5 28D, BIPITERAT % b hn
UG &b Uic s s ch - 1.

— DR L, SHETEE O BER EHEEE
BT U To s R g i BIE L, k)
Bzt U AWl 2 2o 1.

C. WSEHHREOHE L DONT

TYEITHE T 10 B HEE 3 ¢ Z2iER Ak
HHD 10~15% (I WIRBIHE 2 D125, WK
U LI 2~396 R Tz, AR fits F X
O WITEYITE 2 iR 75 I~ 12, BPIIELI BT I
DEMCONTDEILSENTFRD 5 s h 17,

z =

BB EHROMEH LT o ERSENEE
E (1964), #FTF (1979) i€ X b WESIS KT
5. HIL, it as T8y o g
HREIC XL b BER 23369 503, sl e & b
WA O MAEDE U BRI B OB AT LI
B L, BIEEAESERICX b BER [
BGWRDOEND L HiIs s EHEINTNS.
DTk, bhbhoEE T R - 7205,
e, HPTEA 2 BN 128 A R TR BLG 0 R
WHBL, Ub b (BBEE 4 BIE T 5 KE, 20
FMBE LS B 2flh, BER SHER BALIZS S
LA LD BREVBBIIETEEIEMES D
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DEMBTX S,

F IR Y) o FERES R X b, BER RFEHISc
FHAFTAE D5 L T A C &, XY, PR
BhS BER (BHEHEE 2 MHIL T 2 TREME & & 2
CEBRBEINTZ,

¥ & B

1. SPV M#oEiBUIMNH, HiTEE > BER
PR SB35 08, HOAHETE0RT
e ot

2. BAPTEBUN 2B L 128G, C oRFEES
BRI IBBLL, GEEE D BEER S 7T
i, FFRESIH 24N, BER $E b i ioE
B TEALUIZE S Ch oz

3. —flomRYIEE, FRBESIEBEL 1208,
TRER DRI BB U s> o 72, EERE I8
RYBEREE B hnfE 2 iR 2.

X ik

FREMRKED (1975). MEALTBEEEH B X 2 1
LEHER S L OEBIEHSE & mR % B
VEREE 11 21-27

MRz (1964). BIEBHELOIE,
51-65.

AR (1979). BEKISBIOEIERE BT 5 P,
HFERiEE 15 @ 281-294

HA{H&3E 61 ¢

HEE) - B ARSEHBIREIC B 2 RER R

—— >8Ry B VIR

HERTENKY SRl

£ k= & R OF N H HE
;A — M OB = M W O — #
ZHME LHE B W 5B
CSK SEERE I 7ERT
oA &R M OB BN —

kX b, bhbiud [BiEH & EHRNAHEE
Bl Lvd F—=ic MbATEIZ. AEESR
Y =7 NVR2RNT, $HERXTESRE force tran-
sducer 2HEARATZBHERZIERL, HEX, £
717 7 T O ELE R OERREE T T o H A

HF 2t (FRYuZ752). BLEEHEE»
BEZL T, C T, HEE VIR s

T5.
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LB AHE

EEAEN IR OB SNIMRE — 7 VR %
Atz Fh_v ¥y — VR P icBEL, X1-A
DL, AyEINE TR + MPTRERERE (BT
IRAERE) &40 B VIR + AP TIRE VIEERE (I
TEIEERE) @ 2 BERIERL T2, TP v L T —
SIRAIML TRV, 6 7 At BEREFT T, S
Yy 2k 5B L EEGIE RO RBRE (Rv
2B & EE 100ml) X B PmTe AV BA
BHHF 2 Y 24T 72 o 12, WOTHBEEL, X
1-B o, WiENEmZE R (E), MM
X Y 5em Al (Es), 2cm A (Eg) @ 3 47T
12, A force transducer ZWrfr B3 (My), B4
L 9 2em A (Mg) D 2 ZPTICHREREEL 12,
BEHLIBEBEL D XY 757 10T EI 2mm/sec

A

g P A AT

HEEMEE 18(4) 1982

O THEMFLERL 7.

i 7

1. M2-ARREH2EEO BEREE—TL
ROEHEROHERNRE A ) T 75 ThH5. W
PR O ER By © Y X3 Z A siE  (KERR
17.444. 2sec, (EAEHE 16,241, 2mm/sec) (Z[F
LT, IBhoXd3BFRIMELO AT )T
54 Mp DB A 6Nl 238, HiERE
1B Fo-Es Mo ERM, EHREEE 2477
2 M, DIES & o, R < BCERRR
DIEE: (19,443, 6sec) & EIFRE DR (16.8+
1.4mm/sec) MHEDSA NIz, HEOERBD
S¥ (R4S LY e

2. WA LT OB OEECEIL T, B

I P T RO

Es

E:

X 1. A, DEHBEYBREE — 7V ROER
B. MiBREBKO force transducer DFEHE
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A.

T T T T
T T e T e e e

E: = S S

patacae|

w eSS

2mm/sec

— - oo e e . - R — -
T T T T T e T T T T T T T T T T T e e T T T T T T T T O e T T T TR T

B P T 18 A1 184 PR A e 051

10 20 30 40 4 10 20 3047

X 2. A SEHBYBRFEHREOHENRY AN 7 75 4
a: My DIRMDEZD B A Ey EFWCRML T5b.
b: ¥ B MY, THEE Me DU H#EIE A b s
B. 2 HINBUBRIGEHREOF A b r 77 A
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B E-E, ERliciz & A HBIZ D HNT, 2
T T 5 TCh WAL My, RIS M. o 8B
BBHE NI ST

R L 2 32U RAETH 5Tz,

3. SRIOERR T, HWPTREIRFR, YR
TP L F— i mL Tu 2z, X 2-B
ARG O B APEH R ©d 203, KEF
B T2 12 RAFRE 28 43, VIHERE 25 4% & %13 75
{, RICHABABHHORBEI o2, X, B
MBS O BIZECid, MRS B o EE)
IS, WA b IAS 2EELER)ILIE
MM RD LN, UL, S va
PR 13 TR S A PTIR AT 0 IR < A B,
HAFim I c B L TR ENES) I X 2 HRH IR b h
ol

ERLELD

BARPEHEIEEO TSIz 130 < Dds 0 W5
BELD 5. BRI T, SENORE LS G
T, NEER IR AEBENFRIEORE 10 AT
KREHHEZ 5T 5. SEIFHMSEC X b
INTHRE — 7V RE2HNT, X b EHRLE
T CHERZITRV, ROMAZE:.

H st 18(4) 1982

1. HAFISSoTENER Es © Y X3 20V 78 i
TCRIAL T, IEhoXEIE2NHIC AL TS
2 Ma DIERETED A 6, vpai BN okEE)
WOERICEEL T, =05 (1977) O
HOWML, FHEXE E-E, Blicid & A& #ESIZ
BOOENT, AU 7725 THWpE BB M, T
S Mo DYFE DR FHIZ A S Nigh 12,

2. AEoEScI, WMITREIRARE, VB
I F L F— Y 2L Tsiods, F AR
v 77 s coBREHHEERM, B LRSS
X ZARIRHBET, 22RO o1, Wi
BARPHER A 5N, WMREEIREM RO
P 2 R A R € | WA N felt

X ik

ZHEMS (1977). BHEUMHO A X HER. B
VB 18 © 283-284.

M #kR (1965). FEN 4 AROMBEPIRIC KT 54
MR DFLEE. AW 10 1-10.

HEHHL (1969). BUITHE KT 2 EBKIEOR
WICHED R B % ERRGFIZE. A P 5:
27-32.

A 2R c s T 2 BHENG L ORI 5 R BNEH)

BIUKPRER AR
BOA O X WM OB X
= N [ S

24
#

B, T IiRBRoBREREIE 2 B A H T
BIRL BRI D, C oBFgR T, EIFREE,
MHIR T D 4 21280, RO HER &I

MR 2 24 BRRLESTEEL, R B BPIRIE
5 b FEOFEESE»E, b oMo %
BT L 7.

;1 *

{KE 7~10kg OHEFERER 6 SH% H T2, EHL
6, 16 B:ic 20g/kg @ BERER C 4HA 1 U 72,

PR BPIREE

EEs

R =

pentobarbital sodium 30mg/kg (W) THRELL,
SR AT R 2 ATV, T TIREE TATER & B WA
VE AT EESR AT v & 2 R TEAR  (EE 200 4m D
IF AN WEAT U AR, R 2mm,
X b 2mm EH) 2@I0E, 2B JilH
R OBRIRAHIE ST B KA strain-gauge 1 %
1B B A AT (51U, 1981). itk 18FHLL
BRI, KV 777 (AARLGEILZE, RM-85)
2V, BEXIARER 0.1, RIS ET
v 7 % v DC LR L Tz, IR, KR8 b
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EoRs2 280V a—F 2R, EERETIE
(KV 7571k o12), 1E4EDIRKETERES LG
R s &R TR o Blgie, REEDER Tt (B
BT £y - La—7%), BEHicb 12502
METY BRI, MR FIE L i HuvT.
1454 b @ basic electric thythm (BER) #HE
i, B, TS b BTSSRV
DB S DELFELTHIT VML, BRT 7B
X v TF - A—FiICREELUIL. B A
&, ¥ =2y (HITAC-20) %Y 2> (Canon,
BX-10) 2 NTITx o170,

& e

1. =¥ BER #HE, 1 B¥H 1450
18.340.6~20.20.5 B & fAFE B H b, B
BER #E® 1 43/ 4.0~6.4 i~ E5E © b
h, FIEFEICIVARI VY TChoT. T+
BER HE o BNZE % 1B FH TtERDLL
reons, X1cds. +368E BER HER, &
H“IREDIC (16:00 LIRE) EfERRL, HRickkx
WKL, 2280 (4:00 LIRE) R 5 EHEHS R
btz FRCEARK 6 Bl i, 12IFTER
AL T3, CoffEE, 6HEMICR SN

20r

19+

BER frequency/minute

18+

i

265

2. TR X CBEBL 50y, EEHo
7:00~10: 00 ICEET A6 3D -2, T2

i O BERFARE % £ 423011 6 B¢l (16:00~22:
00) &6 MM (22:00~4:00) T T 5
&, 6FHIL P<0.01 THEEFEICEHAI UL (1
] . Dog 3 T 1434 b i 19. 400,83, #&F
18.50-£0.50) .

2. Bo BER #HEo BRZENE, SEUD
WCARETH 505, HRICHEmMUEEofEicRE3
Erd RSNz, 3HTIE, Z2fEINC tachygastria
DB IC ), KESEBL 2. 3B BER
SRR AT U T < #fs & '8 BER SUE
DI TAT LB, 3 o7 Yo MHEBARRT
Hb, B I12EEMO+ 5 BER HELE
BER #¥ & o #B % 1Ffgo FHTR (K
2). Dog 1 Tid, r=0.832 (P<0.01), Dog2 T
id, r=0.647 (P<0.05), Dog 5 Ti, r=0.887
(P<0.01), Dog6 T, r=0.625 (P<0.05) ©
B AT THEE L AoMB %R, o 2 TR

BoWEBR RN -T2, Tubb, REW
12 BpfEic 3 T'E BER SHEDHINT 5 i< £
Vv, HEOMHBERG e 6 BER B
MHUTHTL T ED6 TR 4B TR INIL.

16 22

Clock time

1. JERREE EHET O % 6 Bk 58 BER SHEOHNZE). o: Dog 1,

At Dog 2, x:

Dog 3, O: Dog 4, ®: Dog 5, ¥: Dog 6. #tiihix 1 KRmD 1

S D OF BER SEE, BRENIRZIT, 16 M 30 R E b2 .



266

y=—2.1x+28.2
r=0.832
P<0.01

HSEiEmist 18(4) 1982
Dog 2
y=-0.19x+19.7
r=0.647
i P<0.05
° o0 ® o

- y=-—0.28x+19.7

r=0.625
P<0.05
L d
.. .
)z
T
4 5 6

Gastric BER frequency

>
|®)
o
5}
=
5
-j: i
~
€3]
M Dog 5
S
5}
T a0 y=—1.0x+23.5
A r=0.887
. P<0.01
19 F p
g
18 F
=
‘1 1 1 1
4 5 6
X 2.

BER #EE & OB,

3. (EHFRERO G AR D> & Rrc AN EL,
HEAFIRTESS & T 29 & &, Az —Eo
X% b STZIUES R SN, 22 IiE &
IR oI FEMIL TR O N, Z o
B 3 I — L Cis. iz A0#HEG &R
¥Td% (Itoh, 1978).

4. FEHFESOIEIR S RA &, EoO
TG ORI, FEWHICEHDNIIENOHE 2
B/ALEFIL T, S0t 17~20 B (4y) &,
B 4A~5E (4) Chh~NEHEE CTHo2. U
b B ASHRIAE L Tu B BRI - TIRIE o I 13 B
TN BEECD STz,

EREIVEED

4 X BRI AT RER © BER & ST+ 9655
BER ©o#% 2 OHBLCIZEIRBZ WV ETbITS
(Allen, 1964). HzxDORHETH E BER 3 E -+
TRIHEEA T 2 A CH IR EREL T s
L, BER #E /s & &+ BER ~ OEERN

TERREE,  EHIRT O 4 2 ABHORYE 12 BRI KT % H BER HUE & +=485

MBI YD b N b o 12, Ao+ TIRE
BER HED i &, B BER HHEOWIN BE
DMAEABIDBIRIC D 572, L LshiH, B BER
&+ZF6M BER & oBEENSERRBEAKTIE S0
EEbh3. EARETTIEBICBOT, BER #
JEVBEERRL, HRICEDL TITL Di3ERK
X W b+ I8 BER ~oEEBbhbh 3.

X ik
Allen, G.L., et al. (1964). Relationships between
electrical activities of antrum and duode-
num. Am. J. Physiol.,, 207, 906-910.
Itoh, Z., et al. (1978).
activity of the gastrointestinal tract in

Characteristic motor

fasted conscious dogs measured by implant-
ed force transducers. Am. J. Dig. Dis., 23,
229-238.

ZEIIFET (1981). + R OEEN B EIHC BT % BiEH.
AiH3E 781 9-19,
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BHIEWN DS EE) & i =+ ) ~ BJEBIC DL T
KBRS Bl
“ 7, & AT
K H X — & B ®B #
FEEEMEBEE AR
R O#K#H
P F ML o 8 EB) o BIELEFRICBI T 2 MG b TR S L 1288 (LT, §9+=
BRINFITE L ALNLD, HEERLEY LD FVVRERE) O3HERHRELL. —F, BIR

BIMIC DN THIZ L el s, b hvb h
13, ZEBERRCIEALAE IR O E B R T 5 5 Y
VICERL, BEEHoORBEE TS v omdE)
REE ORNT, Whh7s BRI D 5 2 BIEE L 12,
—77, BEFNBCEREFY v 25 L heE
OB BEL 1.

ERAZE

FEICIE, MR 24 BRI, EBuI,
1) BT 2% T U tc EBEE (LVF, HipEg
REEEMET), 2) Cho—1b X % BURA
BWEATU ICSEERRE (LUF, BYIKRED, 3) BUR
it EHic AEE F Y v 1.0 ug/kg/hr % 6 B¢

pg/ml

300

200

100

[ HBI AR (n=4)
B 4k BE(n=8)

Bz, HUERMN 2T IR E a6 fiThH
5. MMHFESFY v OMIEE, MR (RREE CEIE
B0, viE# (PAEER), W76, 12, 24, 48 B
FHCHEATL, BERGIT, FCHlits 72 3 X O° 96
BRI 2L 72, it e 5 Y v RIA 1 THIE
U To. SEBREY) i ¥ ) B I ER) o B,
Strain gauge force transducer % Treiz #Hi X b
10cm ATl Ze s X OF, BIE#H L H 10cm T
f ORI, R OIS EESFBTX2 L5
IR L THIZEL I,

% Bk
BREEATEC 3T /Nl B, BABRRE RS, &

K 1.

12hr

PG AT D M2 5 ) v YR
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YIREE & b i i ANHER 2 AR SR 5 1
BH3, Zo, FEOREE & & ICIHEE Y 2~3
SSFIEG L CHEBLT A BHEIUREEDSED 5L 5.
TEMEIAE DY o IR R, BB R B CI13°F355. 3
Mefdl, BUIRBECIISF 11 0B Th o 12, —T,
KIGEEN S, ML s I3RS 60T,
BT T B & R BEIE B S LT B
i, HBHIEREE TS 9. 3 BEfEE, BYIREETIE
17, 8 B ThH 512,

—7, MFEFY VIR, HBHERE, Y
REEE it TIRERZE T 27/ (P<0.01),
2%, MEORBE & bITTTIcE UL, i
W1 AMARESF Y VIEEOREEL, HEERED
119 DBYIREIC LU T B otz (K1), fE
BOBETLUIMFETFY vIBERL1ELT, 20
BOWIMOE G2 MR TAT A 5 &, itk 12
RefSlic 30T, BB RSB B O£ TH YRR

A 18(4) 1982

I hRExhol.

INBB L OOKRIBICIST BRI FBL S T o
B &, fiic s AR E T Y v IRE O HINER
L oflicix, METRmHe BT, F1REBT
R 12 Bl T, ZRFENA D 2R
Utz, B, fitgomhE Y v IREOHMEH
KEWVEE, MNEB X KRBT 5 REMIEE
DFEBEBFENFERZRLUIZ (K 2).

BOkiricaREF Y v 2 RE LI BY+ €S
Y v BERBETIR, ARETY vEER, DMET
12 5~6 43thic, F IR TIEFE 4.9 eI
ZNF RO FHEIGER 2R 12, AU, ED
BEEIERBER X OB YRR IS B REMIRAED 56
BRI L, BRICE»» 12

HRIRFI 3617 5 B Uit o mih € 5V v RE
OB, BpERCHELL, WECERZET
iR, BEoBE & bICEEL.. Y7 A0

O BB AR (n=4)
®iH 4 X #(n=8)
r =—0.78(p<0.01)
Y=-6.64X+18.32

1.0

2.0 3.0

I E S ) > REERTINE (47 1% 6 hr)

O B A (n=4)

o 4] K H(n=8)
r=-—0.59(p<0.05)
Y=-5.12X+24.57

1.0 2.0

3.0 4.0

AR F ) > IR ORI #%12hr)
R 2. Mes ) YREOHMEL, MR L OKIBIC I % Rk BB & OB



H i fi5ak 18(4) 1982

Rl &, g0 mhE 79 v EBE o R Ik & o]
WIZHBIDSED 5N, MFE T Y v ORI A
T EMEDPES A0SR 577,

#

BEBRTIE, HEBERE, BUREE b,
Mtgicifih e 7Y v B2 FE i £FL, %o
%, BEHoEE & dicEEL 7.

—77, WROBEEEOEIE & fihEF Y v
BEORICIZHBNRED b, IMbEFY v EED
WY K2 B, MBS X VKo EB) oo [al
iﬁ@iﬁo 1z,

BRRBIC IS T b, Fifigomp £ Y v o
Bk, B EBRICsI) 3 ERBEOL LR RL,
PE7 24, WiRic s A E U v o &

269

WBEN D B T LR I NI,

X ik

Pk Wio (1977). AR motilin © BHEBICHT 5
ER—RHET O BT 5598, Hil&sE 72:
155-163.

AHEFDL (1980). WLE+rEvPiRs (F), =
FVv, UIH, PR, AL

Rennie, J.A. ef al. (1980).
factors in postoperative ileus. Br. J.
Surg. 67: 694-698.

Ruppin, H. et al. (1976), Effect of 13-NLE-
motilin in postoperative ileus patient: A
double-blind trial.
(Suppl.) 11: 89-92.

Neural and humoral

Scand. J. Gastroenterol.

7 v MNBRE IR, BE/NG OB HEEISAE O 1R X2 HE

SHKSERAE sl

oo

7 v MNEBEREYERYE (Booth, 1959), #Zo[E
BHRRRICISNT, BIVNEO BB, Yok
5 2 IBIEIS  (Williamson, 1978) %3 %, B
OSBRI % TR L T2,

Vil &

V4 AY —ROMEKE200g FiEOHT » + 30T
%, 6VEg DLUFD 5 HHT/MT 12,

I % EALIE SRR

IIAF © Z2BE i 10 em STPIMI, R o8BI i
S 15ecm AID 2 7 FHC I T, 7INE % BERT S,
2 A U o B,

TIT & @ TTBF & RALERS, 3 7 AfG@U 1R,

IV B 22k A 10em JTFM X b, Bk
UiEB 15em A E TR 65cm D/NE % TR L,
%O 25ecm D/NER, UEc VA L I2RE.

VB IV B FAER, 37 Afk@ L 12 B
FHE, BEICINT, ZRRIAE (J), KO° 5em
BIF3G (Jo), BIBESRERES 10em A4l (1), Kok 5
em Pl (I), DFF4 7 e, FEZHIERO 4
MSRTEM 2 %25 L, 1BEMHBE, B, SEFEEE

W, B IR % OB A 2 fF

BIREAET T, Mo b &, 6WE, B
EMEXZREL 2. MRS OEEEE, BA
HEAHB RM150 TV F =2 - KY 757 %
AV, hi cut 30cps, low cut 0.03 %, #E3tb 2
Y —F 2.5mm/f & Ut EREIIZEFHCT, B
W, TRIE 22~24°C, W 60~7096 1Rz lz.

MBI OMENTIX, £, 158 720, 14
WD slow wave 9 b, spike potentials HSEE:
5 slow wave DRT, KDL b, A, B,
C, @3 2% phase 1T 43% L 72 (Ruckebusch,
1975). Z® phase DfEF, B LIFEMMORE S
(43), An, Bn, Cn, 24&HER 03 B U 72,
72, slow wave D HUE ©, MMC (Migrating
Myoelectric Complex: Ruckebusch, 1975) o #H
e 12 DN T S BES 2 A T,

& R

1. MR BEMEE U579 o
KB 2RI A B0, #ith LB, Hue
VIRERIC 3T, TFHIZHE- T, B AR
BRITD, LtRIE, 3BEE b, ITFEGUIK
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a. One week after operation b. Three months after operation
Total Total
number (1+J2+D+12) number (]1:!-Jz+11+12)
800 [I [1 Phase A 800 [1Phase A
Phase B ﬁ [Z] Phase B
600 Ml Phase C 600 MM Phase C
(mean+S.E.) (mean+S.E.)
400 400
200 200
0 0 B2 3% 2
1 i N Group 1 Juig vV Group
Control ~ Double _  Resection Control ~ Double  Resection
Transection Transection

Fig. 1. % Phase OFFFIFEL

a. Slow wave frequency

Frequency
(cpm) 1
Wy e Group I
i = Group II IV (IW)
s Group I V (3M)
35
30 1
i
v
my,
2 1 Je I I
Position

b. MMC frequency per six hours

0 10 20 Times

o e

i H
L R

S \

)

Y —

Fig. 2. Slow Wave X0 MMC DJHE

Croup NV i

J

Group V
(mean T SE)
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EWMER 2R T37BicE 51z (Pulan
1959) .

2. &%, phase Jlic, 4BOAEHD nf, B
LIEAERER (4) 2 Hled 21z, 18D An 588+
20.6 7> (mean=S.E.), Bn 6414+10.14% Cn
211£19.9 4> &, II#ED An6124+20.34%, Bn
614-+26.34>, Cn214+23.24%, & TidAEZXI
A HNZDS, IV BED An 802+49.6 4%, Bn
530430.8 4, Cn 108£23.54%%, I-II#fick
U, B KO C phase DFEZIETHAD 6N
(Fig. Ia). U U VHETIE, An 52943, 4 4%,
Bn 699+45.4 4y, Cn 2124+24.44% &, 1 REiCH
UBEEZ 72 {, III# © An742+48.54), Bn
473+21.3 43, Cn 225436.143 & tb~% &, phase
B iIZIBWWT, WCHBICEERRU T (Fig. Ib).

3. slow wave DHEIX, £ 60 3D Fig
2 & YRS B0, BIBEEER 10em B (1) @
BT, THED 31.040.52 (mean<S.E.) cpm
U, II-IVE#REZhen, 28.740.51cpm,
28.1£0.10cpm &, HESIE T 2RI, II-V
b ehzh, 29.040.30 cpm, 28.64-0.39cpm
i, BEIEND, I IV BHCH~NS &, 005
WEIPEY 5 (Fig.Ila).

4. 6MEfElicIsIT 5 MMC DfeFAmBuL, 22
BRI CcA B, THD 20.544.28 (mean=S.E.)
BhickL, IV B 10.841.23[E, V #iT 12.3
43.08 [E & B 6 2T KT 27”3303, IV-V BEfic
BNTH, BBMITIE, VI IVEL bESIC
mfE%77m U7z (Fig. IIb). 7238, V BRCISNT
b, WIBEMED MMC B HER S5 0> 17,

% ®

7 v FNGREYIRS 1ERIC8 2, T
R4 FEWHSAERL &, BEYOBSHENED
EF, UBRES3 7 Aicsir 3, THIOEE - (k&
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Wmé, BEOBKMEE MO B U .
Pk, —RE s BB R, BEERod
5 EH 1Y, BENSHOmEAICKL, i
BhZ, BILICHEST o TN A TTRERE 2RI T % 3
DEBbNA. D, Connell (1962) »35, {F
W THRID BEDO KB ONTIT o1, NES
WG EEBRER L, HEBT b 02d 5k
Bbihs.

¥ & B

1. 7y MMNBREUVRBEREDCE, ﬁﬁ’l‘%
W, EERTRRICEEL T, BE O BRSO R
BRETHED SN,

2. UBREES y ARRBLUIZBE T3, BENE
1%, spike potentials DFAHE N, slow wave
MMC DEEOHEL T bhic.

X ik

Booth, C.C. et al. (1959).
rophy following partial resection of the
small bowel in the rat. Brit. J. Surg. 119:
403-410.

Connell, A.M. (1962). The motility of the
pelvic colon — Part IT Paradoxical motility

Gut 3:

Intestinal hypert-

in diarrhoea and constipation.
342-348.
Pullan, J.M. (1959). Massive intestinal resec-
tion. Proc. Roy. Soc. Med. 52: 31-37.
Ruckebusch, M. & Fioramonti, J. (1975).
Electrical spiking activity and propulsion
in small intestine in fed and fasted rats.
Gastroent. 68: 1500-1508.

Williamson, R.C.N. (1978).
tion (First of two parts) — Structural,

Intestinal adapta-

functional and cytokinetic changes. New
Eng. J. Med. 298: 1393-1402.
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NI U OO BRI DWW T (B =)

WIRFEEFE  BARERE

& R’ F = &
m oA T K A M

wLzgh, R
KOk, oM & O

oA

B % PR HE T 5

HiENE, SERA NGRS YR AR N B O JE )
HEE 2 BN 2 AL TR LG L 1208, 4
13 BN A EYR 2T, T ORERZT A
THRHLUTZDO THRETS.

ERFE

B % FIN T Treitz 8L © #9 20em FLFI(
D 7Z2lgic 2em [BRRIC 2 O PRIREH ER Ey, Eo
EEH L O 2cm © FHEEIC 1{EOER Es
BPERREL, TEEEMZER U T MEneiR s
L, BE—Riz o T mAL NG 8096 % Yk i<
Wi L it 338, 638, 37 A, 67 Ficki) %
TEEEAL P EN U T

i &

EpzeiEic R L 2B B, B X WO NI
HRRICONWTAS &, VRIOIERZERE Tz
B FTRE myo-electric complex %7 L Al 5T
P~ D B (EHES A DB . H R ORI DU
TH% &, BER BIEEEEMEC HAIEL < HSd
%3, spike TR IEUEEIERIIE 7 5
% b 00— EEEEIG 2R T b O 5
6.6% » 5 N 1. JEEHE & BER CTF1H19.3
cpm., spike wave T & ¥1919.4cpm. TH -
. RIS VIR R R I o BUE S I DL
THbE, W3 r AT 17, 6cpm., itk
6 & B Ti3EH 17.8cpm. T, ZNZ NANRETIC L
LT 9.3%, 8.2% @ WBABAHLNEZRE bIME
6 B ol ST, MRl THmLIzd 0
BoNEH» o1z TN WA TR REE O K
BAERE L3 B s fREEV A SN, CAUTHL
SERAE TR o A1, wIEERE U T in RR
SRR BTN R X b, ik 3 TR AN L
T 26.9% DWW % RTH T DOtk e L AWEINT
3. LU BB & odigiebikbins L&,
TSR DS Bz i b U TRERiC i T &

ik b EBEbRA.

HeB o B D TR L 1o E 2 o BCERIRR
DR E R R 5 &, i 0.08 Td - 12h3 i
%347 HATO0.33 67 ATIZ0.31 &b, BE
B o BB Z 1 T o Bz o0 T
IAERYIRR BRI Dz b B LRSS C &
MBEIRD 5N,

B O EEEERICBIL T, PTAEREl MR
HBISRE O R IE RS A B, ik 6 7 A
Tl 2496 1B U T, C OB T A
YO BRI OEA & BT d 5 DTN
HHRETh -1z,

Wy o IR 1289 4em DK EINE 1< HEE
U 2B By TS NI BEELICONTE, 1l
WM OEHEDTF 13, dcpm. T o 123K 3
T TIEF 26.89%, itk 6 7 AT ik I 12.8%

RO AR 5 R g 1 25 )
GaAZINEI B & FALR-GI bR > Heiig)

l ~-< BER
Resection  GEAIMIEHMAIEE) | e— Spike
(cpm) 1
20
Resection (AL A 40 FR)
10
,

1
0 3W 6W 3M 6M

K1 HCOESEE OR BN AE) GRALMGIER & The
R BB Feig?)
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WA - RN ZAL GERLIE YRR K)

(kg) MitRE - 21 GEAAN LR A
15 —— mOEL

B2, B RERRE - GEMRO ML GEABIARIIERK)
T B - EE LML CEAMARITIBRR)

DA 2 R U S DI D5 & BRI 12 HER S
A5 ITZHS variation SR XL,
REATMROBLMIEEICONTIE, F—RiC
DWTITRT &M 3 o BB SF o — 7 2 BRI
AL, WMICB O £ 300ml ZEAL 1244
EEVEAZEILL 72, FAEABIIEDIC diges-
tive pattern 279 D%, SHETIdAH AT 2
REfHI CZ2ERF D myo-electric complex i & ¥ % o
WXL, itk 3 7 A TI3 22 pattern 123 & 5
MR o FEMEEIE DS A S Tz, ARk
BHEICOWTHREL 1208, FAEARIEYT 2
E#EziC BER MRMBERL TX TEAKRTER
B RS O WA A b N, F Ok
A B 2 I BIE % 7R U ZEBE R D IR SRREIT § &
ZIEEMB A SN F—ROWRIXE & o ¢
13, FC T OBECTREED A b AL A TR Ok
BHE BT b REYIRBEAD A Sz, %
SEEN M R BIRES I DV T A B &R IR Tl
REHATHRY s WNERTY, KHYBRBETIE
BRI BN %05, 60 43T AR HEICHE
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UL H Oz mL 1.

CREIONWTIE, i 6 E~3 7 BB A &
Bnemrd b obBbh, FEHCoNT S ERE
BAHLNLERICIs 5. BALIEYIR T, FEOE
BILESIREIRIC B U € s B URTAEICE
U, d»BWVRINHIAES LBl § 03 24507
D3, WALIRYIR CIINRIMEEICE ST S & Dl s S
Nz otz Tz, FEHITOWT S BmAIEEIR D
FDEIELFNMEREIDS A SN, DT i 6
H~3 7 Ao [RF YR EEIE O —D D iRk
WEH2CEDBTES. REYIRED KD IEE
R TS OEERRED A THU B C T X
NDIZE D FTH DS, mALANMBIA RIS
BV A REEREOBEBEE OB, FIEE)E
HEHBBE OBV S O F B2 5 2185 4
DEELS.

¥ & O

LN I B GIER % 0 3T 7 (R A
1. RERRICHEORSREE DR U1z,
2. WIREEBCEHBBE S HINL 2.

3. BEAFMROBKERE ORFHAERIX, i
0 - MR THEEEL A SN, i 3 7 B Ciasitaiic
BU THCHEL o1z,

4. SEMCPUEFEYIER O BE X 0 REIES R
AR

BT,

X ik

Code, C.F., Szurszewski, J.H. (1970). The
effect of duodenal and mid small bowel
transection on the frequency gradient of
the pace-setter potential in the canine
small intestine. [J. Physiol. 207: 281-289.

BARSFHE (1971). JRFEFRBDIBRES O HERERESE & x4
I R#FERE 5RO RFMILE ST 5 e
ToWT, HSERHGRE 70 118-124.

K (1974). /NEWE A ATBREIO FEEE
ROBEENCEI TR, HEME 10 : 65-75,

SeEPRE (1974). MBS A VAR EBEE BT
% RBRIPIFE. HHASEE 70 551-550.

EHEFES (1971). NEENED BRI % EE
HBgE. HEERE 70 184-199.
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IRERES & OF_LMESEARE— /NG ST 5 1T 5 SR s gt %
3 ZAEHESCSS D FE B

JGERRSE  HERPHE
o EH I E

IRBRFEEFIBIC & b 4 2 o/ NEEB I (EE, #)
HE s DREGHENO XEC IN, (EHR
KRR, HNRIh R SRR A OB & U T
FHTALNHIWMEVDS (f, 1954). FTox
2 (Andersson 5, 1950), 4 X (f, 1953) ® L
TR O RO X O KRR BOHB &
T 5 NBIRAES S SNz, Al gEi
b R R BOE E LT & SIS &

5 Lk,

FLE I ERERIS X OF b g bt — NGRS 5T D
BOE &R S T X 7 SHER R A R o U i
b, bl X - T/NEEE) O EES G O
XRCINB T ERRBUTZOT, C oFRBHERE
2RAL X5 & UTERYITHTIC.

3V
5Hz 10 30 oC
AT T T T T T T T T T T ST T e T

Imin

3 i P o N
s W M WMM\.,M

mmHg
200{ BP
0\
C. Vagi cut
5 10 30 oC
Bnnu—Ju T T T T T T T T T ST T

1T e b i M P

1%[WMMWW i Mo

mmHg
200

0

FP——WE-_

K1 EMESEEERSR ORI X OTREREE GRS MG BN K35 R AR
FERREE - R %, A B, B WG (555). RMRIRMEERE
(3V, 1msec, 5-30Hz), OC: IREREil, JC: EWB#akIim, JL : ZWieEs5m0ME), BP : KEEE)

IREE.
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Vil %

FERIC 12 BRI, BRA% A4 X 15 38, chloralose 60—
80mg/kg CIREEL 724 X 36 BE% F U 17, galla-
mine TIFEMEL, AR TFICERL . NG
FHEIL strain gauge ¥EIT X b & LT LRz,
—H+ 35 T IR & e S5 o EE) % 5
UTo. ZERSE IR OISR ED 3 + 48 F s, 2o
W, IBIGEED LR CRREA: 2 58E L, 7 o Ullkep
Rk O WREESEBRTEL L 12, —Ho g o
TEEDTHE) % FIRFLER U 72, MEISENE spike
counter (X HFHERER & U TR Uz, KBEEIIR
% R FEgR L 1.

i ES

HAEMRIEE OB A, BN, FRE4 % & IR
FEBRIS, BV o SR OMRI (1-3V, 5-30
Hz, l1msec) 12X b, KEH4>DEIT/NEEE) DR
ERBOSRI NI (K1A). B, R
4 XD 1LHITEH S KB L1z,

1 ARFEMREEINI R O IRERE A3 X of FvgTE
BRI OZIE (K 1B)

SR CIRIEPPREDIWI B & BRI A X 14 3R, BRE:

v Guanethidine 5mg/kg

se
200

0
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4 X 19BAT, HREREEE, _EMESEME O RO
Wicx b, NGEBOIRIE & FRE O LA X
o anr. CofEmIRERREINERD
R X > TIIHBLLIC < <, YR R/N 1543,
i3 1RO RIMIc X - THE T3 X 51
Tolz. CORERRIE atropine 0. 2-0. 5mglkg
g 7213 guanethidine 5mglkg D #HIRP $5-#1C
WiH& LT, 72, o $EWiH phentolamine 0. 3—
0.5mg ¥ 72 i3 phenoxybenzamine 1mglkg %
Tyrode ¥ 20ml IR L, Chb % IBREIELIIR
PUCB 5 #ic & R U Tz, i, B 3EWiH pro-
pranolol 1-5mg/kg ® FIRPIEEE-# T 155 L 7g
Molz.

2. /PGSBS o B DM B R/ B R
PREEE3 X OF RSt il i oo %) R

IS BL O 2 AR B % 35 BAT 0 65 fiic D
WTTBRER U 72, IREREE BRI X O°_EWEBR AR
ROMERIIC X o TR 1, 7 OIEEIH
I S N2 BRHERE & RO I (RE I N ATRKEREE
Dis L&D THEDFERET . REREERIEC & -
TZ OIEE)HINH S N2 KRHERE IS —iR I veERpp
RERBIC X - T H WH 3 M A EELBRED bz,
IRERIEARBIC X b 57 T Z oFEBIH S h

ﬁ[@:wﬂmmumvmmeMWMww MWM%MMMWMMMNMMMWwMWW

mmHg

0

B 2. NSRRI EIC 3 A ERERE IS 35 & 00 - METR AR IR o ) 5
JiRWE A 2 (chloralose 70 mg/kg). Phr: H&FE#ERs, DS : TR RN B O 2 R O ME B
RdZE & D~ MRERES, EMESEMHER, Guanethidine #2545 254, 70 2 CORHE,
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BRI UiE Ui — @IS BN In 2 £ Tm o
EHEKIEIC DA S . 5Bh o 8B T3 R TEENIY
m, FIod BB OWTEAO &
C 3t EMEEMREOROLERBEICK 5T 14
BET o 32 Fith 24 i CId, 2 OIGELSRIM I
L, 84Tk % ofEEHEINT 1213 —@BMEHINCD

SO SR sht. BRI Bk
MED R 4 % 3, WISEEIIRIFEMHETIWERIC

b, babossEIEE o MRy shis (3
Bl) . S 5B ROEEEE Ch b ORI
ik~ THEINL 72 (3 ) . guanethidine, atropine,
phentolamine ##-5-%4(C & MREIHE) D [A e
IR EIZRED b s otz (K 2).

Z 2®

L[E 0 FEEE TR S NI IRBRIE DS X O EMEEE A
S OROMERIBIC X 5 28R 2 O &3 50
BBy o (eHEK ST guanethidine 1CX o T Bl oy
INBT EMD, TFLFY v EEIMRIED C D
RghcB5 L, ZomOEEE ORI L o Th
PEE O RHEY b 725 3B, E7Z, atropine
X 5T HIERSDHET S C LD, BERMEE
sgrhoa ) VFEE= o —u v OBENRRIN
%4. L= 4 —uvEEE noradrenaline 1€ &
presynaptic 1Z3EI S N, o MWTHIT £ © (FHEB
WT A L HE I T % (Nishi & North,
1973).

B f5eE 18(4) 1982

AN AT R L R BREESE, bR SRR
BT X o TR IEB I 2 78 3 FRAERE § 1F1E
T30S, CAULEMEE Lo S RIG 2 C
E b, MAEIFERRRICHYS T 5 b o LHEESN
2. DB Bhges sk ik o ERTRIEic
I o T/INBEB) O (RAER S 2 Bk U 2RI
Th5.

s B

ERERFE, ogEimbRe sk ORI X 2 SR
e LM &9 % N E B (R S 5T 13 BEPRRREE
(KT B AR RRRE O BRI R E s s T &
WCHERAT S LRI NG,

X ik
Andersson, B., Landgren, S., Neil, E & Zotter-
man, Y. (1950). Reflex augmentation of

intestinal motility caused by stimulation of

the superior laryngeal nerve. Acta physiol,
scand. 20: 253-257.

Nishi, S. & North, R.A. (1973).
action of noradrenaline in the myenteric
plexus. J. Physiol. Lond. 231: 29.

fg BEY (1953). PESROWREREED: D O /M.
HAEFEEE 15 ¢ 601-608.

fo BB (1954). MRER—/NBECS. HARAZERE 16
379-383.

Presynaptic

S ER A DR R TS & NEZAL

WRARESR  HESREHE

& T ¥ OB B
TERNN e, Bt R

E SIS, EEEKEEOBIcd > THRE
BRoMEiRT ) SESTHH, —BICHBAR
DEPFAOIIE 2B IEL, RERAZEL FRICHE
BUTERVRRILERAL TS EEZA SN T
%. HuclER TGl shortbowel syndrome 7% &
T, ZOfEABERINTHS. L LS5,
7 O EFEMERIC DV T, RIS 2RI
s hTwgn. EEEGTE, BomEic X
2R Lo bbby, SEE R, 422 HD

P, R B K
Hh L B OX

T 7 OWERNE RO ENBLS 2T, EHHE
ByBRRE O B O R B Tl A T2

) =&

£iE» U1z 10ke RO HBRA R * v 75 —
JVRREE T i BAE U, IS ISR, RO & D9
2cm JTPIRIOFER &, #9 5em Bl BRI
T, $HEMIC X A ENBE T o1, WE R
mayy = NesR > BIOPHYSIOGRAPH 180system
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& RECTI-HOLY 8s »{ffHL, BrE$us 1.0%#
WWTHELIZ., FIMEBRELT, 1) S 54X
MUY buglkg AFELZ. 2,) EEEHEE O
# 5em STFRI O RSB BT 2 0200, 19 ¥ —v
T RAY = TR K2 HRRICEAL T,
TR X VAP oREE 2 RER IR, Ch
5 ORI X B IERSIEROZ (L2 B L 1.
PHRIE I, #HTENEIZE & AkicBEL <, [\
BRI D 5em BOICERGES (FRL, <
CIHE20mm ORI TFL Yy I o —7 REEWH
M2 A THMFE CHA, Open-tip tube ¥ T3]
SR 2FEMBRHEL 2. R, £ 8 0mm
DI LB IV —ic X AR SR T, ¥
FIH RV v 6uglkg BHERGIC L 34 M
;= RO

Ileocecal junction W/\

Terminal ileum W/V\A/erwvwﬂmnwmﬂwwwvwwmwmmw

Fig. 1.

Control

Gastrin 'qwrv{}, ”Vﬂv’f" 'W/'V\-W

A Y v 5 R DR E R 0%
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153 &

1 2 OB, BEERT RO ol
Bizk b 3N, C oM EEL b RS
BIAL, “FETO MEEEEL % JE L 1o
R, EOMCREEO B ¥ BiZEshic. Fig 1
13, FERE & BB RO R SESE I N ER T
B 5, FETCIIRHRN L slow wave 1<, sharp
LT 25 mV iK% slow wave DSRKIEL,
T OB 1A I~BEHBLT 5. C o84
RO BEGREGIC LA S NT, FEOMmIcEE
LEZLNS. BBKKOHERIL, Basic Elect-
rical Rhythm %3 waxing and waning %7~ L T
WA,

FYIHAY Vv 6uglkg O HERLIC X B
BROELZ A5 &, Fig.2 oic, HEHHmic

- ] 1mV
10sec.

BB G R O B #R O 75 X

~m fu“rw/mwh AL ay \\,[\Nw\,'wﬁ’u\mruw‘/?\'{\-\mf\/\/\f

] ImV
—

.IOSQC.
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Control VVWﬁﬂﬂw«#LVUMNWWVMWWWWVWAAW

Colonic distension N

Fig. 3.

- i -

Q:J.;:T;;T"@jﬁt}jm;'“

Junctional zone

] ImV
J N—
10sec.

} 10cmH20

5 PN E B ARy D IERIR A R IR D b

Ileum

i
i

Fig. 4. Open-tip T X BIEEHERIH O MBI | & # & PIE#IFR

B BIIE B R 2L % 3 I o H B b3 50
Uz, X, #EBPIERSRT & RO ZE L E]
zxnl: (Fig. 3).

WEHIE G, Open-tip T BIEHERMHIC —
U THIB L Y 20cmH0 0 LA %25 % 5E
HNHELEL . Fig 4 TR X b BBKEAN lem
FOMBINCE| X X 2T o TCNERKR T, ED
B 2R U D DOAEROFEESHALLTHS. L
D FREH%£E 8mm O I LB SN — v 2]
LT, SBREF P THAL Y v 6uglkg BiED
PR CO B 21T o 12 & & Ao E LA
Fr oA Y v ERERcEZ N (Fig.5).

Z 2

EEETIE NG & RBOERCH T, HE
Ik AREE EoZE ebid b oo d, —icEEE
KB D —HHAEE Ui 2 H U eIk o fd
2HET 5.~ oIS REASIRBIC D B &
DIENL, BRI, BRRAOEBA~ND

J 10cmH20

Control

Junctional zone

Colon Tleum

Gastrin

Fig. 5. 7 b7 4 A MY vi5 B O FEOHAE
HOEZEL

FEWBG Ik &, EBRNE DRSO BROTEIC D
B EHEINTOS (Alvarez, 1925).
SEFRIE, 4 X% O CREEHEGH O EBRK
RED BRI 2 A T B R, B TTIRMKICHR THERIE
WS R DEL R BET A L 218, IHICCOE
(EDSEBAE L ARBuc X h¥md 5 &, L
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b7 77 A Y v ESRBCREOE LR
TEERMOBIL. —F, BOERNENET,
Kelley (1965) 0iE¥:ERHL &Rk FES %
SEIBERDX VT ¥ — VKRBT O &MEEBRICRT
bBIELBAC L RWRL, COREWHBT S
ALY ) VEERMTERRTZ2 C & 2 mh1E
Tz, ChEDFERPHEET S L, BIEEHTIE
BRELEH 1 X b BN TR slow wave
DFBIEOWEIMPRL, AEHOE AT
U valve IZINFE 2 LT3 T EMNREBIN
%. EIEFEREOHERELE & NENE % R
B, BrOGEERIBEERTIITS &5, K
SHEBRHETH 503, REMEE LTI ERT)
WIER LRtz DEES D H, SEK <12 ER
TIETF Y IHARMVY v BE LS ENRPBE,
B E A RIS BRI 25 S LT 3
T & Tz,
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Alvarez, W.C. (1928). The mechanics of the
digestive tract. Hoeber, New York.

Cohen, S., Harris, L.D. and Levitan, R. (1968).
Manometric characteristics of the human
ileocecal junctional zone. Gastroenterology
54: 72-75.

Kelley, M.L., Gordon, E.A. and DeWeese, J.A.
(1965).
junctional zone of dogs.
209: 333-339.

Kelley, M.L., Gordon, E.A. and DeWeese, J.A.
(1966).
ileocolonic junctional zone to intestinal
distension. Am. J. Physiol. 211: 614-618.

Wienbeck, M. and Janssen, H. (1974). Electri-
cal control mechanisms at the ileo-colic

Pressure studies of the ileocolonic
Am. J. Physiol.

Pressure responses of canine

junction. Proceedings of the 4th Interna-
tional Symposium on gastrointestinal motility,
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B RS & OS2 RRARREEI I AR IC X 2 RSB MRS B O S

FILREAERAE AR

moOR

%

ENEy P OEBINEMEBICE 5 K oBEE
SEEMRAEZN RS HR SN A BT B (L1-4) %
HiR & 3 B S IR — R A IS g &, o
S5 2 i3 2 B 2 SR DB & 9 5 BRI
PATEREENTNS & (FEARS, 1980;
Takaki et al., 1980), I 5ic, ZoPiKiz, 1B
W RICIEAET 5 C & %2, FICHEBERDERERIC
b, BshicUle (FRE, B, 1981).

PR R AT BI5- 9 % G it D MR TS B % 4l
$ 5 AP OTR & Z D RER NS BT, T
D Bt — SRR S A O O T D B B
WSS O BRIGENC T %, iEEEE D RFT
RO F R P,

g7, CORBOKEEF 285 0icd 2 HH
T, WEHEREARITIT X 5 K2 A3 5 BRI
FE¥ & OV B iR — S IR e SO 1 & % TR

il

#, B & M kol 7S

XY B HEMREREOERZMN, dbET, %
DESITEERL 34 % fis B fbiek o 5 OIS B o IHIFE
FHTxd 2 2h 53R & O HBRE 24775 - 72,

EBRAE

vV ¥y 0.7glkg i.p.) THRERLTZ8ELE
v b (KER 280-460g) #2{EHL, ko Kic
2, 7 3v (0.05-0.1mg/kg i.v.) TABEL
U, ANLR %4775 ~12. EBOEENL, P9
5 dem RANCHFRALTZ NSV —v 2 AU TELER
U, BESRSEEaReomOMIEENS, TR BEEIR
HRER O KM TEREEL T2, FBORB Bl TfT
£ (50 Hz, 0.2-2ms, 0.1-0.5mA, M, 1
S, ABAEMIE BEHUICEHE TIcky, &
ST, A ERERENT, D 20 kil E e
YW, AFLFIXv L,
il C fihi U 1z,

0.5~1 mm

BRI O ROREL (20 Hz,
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1-2ms, 6-18V, 14¥H) &, Mo g
TRTONE R TR s o1z, ORI, B
BT, BEDR R AT s B R R 2 B
7z,

HRELUVER

OB OBLRIL 21T 5 &, FEHFEBARE
D@ OIS, OBEE s IHIRIG, @B st
MERG, @R X Ol ZMHEER IS % & U
To. BEEBHREEORET, EREREO RETRIE
I X KN 2 N3 B EIBIE 2 U T2 S o
W2, i@k et ise OIS E) O I UG
»ELNT (Fig. 1).

HoT, thFETco—doRs AL, 1980;
B, &, 1981) db¥EAL D&, BHERE
DL BIL-3 5 AR AR (DL T &g
BEIMHAPR ERRT S) 23, BEBEECEETS &
TREING, C OESRAEIHPRRIBC X 5
R e N4 5 BB, Threry (0.1
mglkg) HE (LLFREUICD SEIE) H5 0z T
73+ Y v (Bmglkg) kb, &HIT, SELIC
MH&UT: (Fig. 1, A). —7, B OMERS

guanethidine

lw 48 min

HSEianat 18(4) 1982

FoMEIEIEIR, 7revry (Imgkg Td 7
73F Vv Bmglkg) THHEKLULd»-12 (Fig.
1,B).

wic, RO ROEREE, B
I A ERBIHE 203, R O MR B
U Cid, 13 #irh 10 GICEifE A2~ L, b 3
BTk, WMHETH ST, &I, EpRERb
B B ToRs s ¢, BEE s IHIE DR S
T O E R — RS I R Y (R
B X OB OMIEE o B 1, MR iE
OEBEM TN L C A AL T, BHREMATHEET 2
EWEL, DBEEREMALIIEE ThoT R
T, T OB -GS e S A b, #B2CIR
MR AN L Tl EEALDNS.

CORGHeT A7 ary (0.1 X0 Img/
kg) L, 77 5xFV v (3B 5mglkg) @
w1z, OBEBOIMRIGE, MEME DL Sk
STHBEL, ORSBMREREOESE) O IMHIERH
ik, Truvy TlEsRd, i, FTRAFYUV
T ABRICEEL s o1z (Fig.2).
PlEofERs. PHERG OB, IR B
TGS, SRR ARICTEE T A SRR I AR %

atropine 0.1

221 min l 18 min 100 cni,0

e

0

50,0.3,0.5

1 min

gua. 3 mg/kg 77 min

atropine 0.1 68 min

50,0.3,0.35

Fig. 1.

atr. 1 mg/kg

6 min

- 50 imp/sec

L0

1 min

Effects of guanethidine 3 mg/kg i.v. and atropine 0.1 and 1 mg/kg i.v. on the rectal

contraction via lumbar colonic nerves (A) and inhibition of lumbar colonic efferent
discharges (B) produced by electrical stimulation of the pontine reticular formation (50

Hz, 0.3ms, 0.5 and 0.35mA) after 14 transection.

Stimulating point was situated 5.0

mm frontal to the obex, 1.5 mm lateral to the mid-line and 2.0 mm dorsal to the base

of the pons.
after recording trace A.

Trace B was recorded from a branch of lumbar colonic nerves sectioned
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atropine guanethidine
‘ 22 min l 34 min 100 imp/sec
NEGTTAEALT
N T T
B ™ — . |50 cmt0
1min 20,214 T min

Fig. 2. Effects of atropine 1.1 mg/kg and guanethidine 3 mg/kg on the inhibitory response of
lumbar colonic efferent discharges (A) and rectal contraction via colonic nerves (B)
produced by pelvic afferent stimulation (20 Hz, 2ms, 14 V). Bilateral pelvic, hypogastric
and intermesenteric nerves were previously sectioned. After recognition of pelviccolonic
reflex contraction in trace B, at the thin and long arrow, a branch of lumbar colonic

nerves was sectioned and its discharge was recorded. Traces A and B were simultaneous

recordings.

NUT, R — R A AR S At X b 3kl
INBCERTBL TS, CoMEIFRKIE, B
HEAMRETE T % AT A FEEHER SRR (R 5,
1976; Fukuda et al., 1981) & IRALAY 1T —Fd
3. I DICHKEMBEERFICBIL T3, ABAS R i
PP & B AR O SR ORI O BRI ix, FU
BHens B X, Zoducid, BEERO Y vk
=o—uvEZoOEHEHHL THAT F LY
VIS o —u v BEINTW B EFEALLN
%.

¥ & B

1. HEERS ORI, FEREBEIEENL,
FE KR4 D 22 FEAHE NI AR % A9 2 B i it —
IR AR R AT X b Il an 5.

2. L oREOREERFIC, BENOaY v
M= o —a v EZOFEERIHILTHNE T

4 vy XFDIEE

VY viks o —m vy BEEL T A,

X ik
Fukuda, H. et al. (1981).

unit responses to pelvic nerve and colonic

Pontine reticular

mechanical stimulation in the dog. Brain
Research 207: 59-71.

TREEE, mA # (1981). ARz &
RESCHNC X 5 TEBEE) D FHES & Z O ORTEE.
HFH et 17 @ 262-264,

MEHED (1976). A X OIFPHERFHIRD Friec
DWW, AR 130 24-31

EA #D (1980). EE .yt OPMERENC XD
B A &R 3 X Ot AT RIR DB, H P GRE
16 : 214-216.

Takaki, M. et al. (1980).
in the recto-rectal reflex of the guinea pig.
Pfliigers Awvch. 388: 45-52.

Sympathetic activity

WHE € =%~ &

EsrRgAmBE SR

DI

FL&®IC

13 EAE DEHIM A L Y RIS EEHGRERICE 5
THEMR L, T DRE T2 1980 40> 5 1982 4F 4
BE o 63 it 54 5, 85.79% DER HS F1hi %

B oM O E A

g RR LU 2. /R0 BRI T RERR I
FE U EBRRERRIIRZE &7 b, (RAE
GO MG, WEREENTHERNE H o, HER
RoOYE, REFFHEOF RS OU K TR E
EWCDOWTIE—ED AT s o1z, 20 TH R
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i, ALV T REE O PAETOABENES €=
¥ —U, BEOBENBHIZITS itk > TE
BERZK 2170, Ch b OZERIEICR L
TWBADTHRETA.

FEBOLCICAITEE

o DT & RFERIE % M i< 175 By CHr
i3 triple lumen one balloon tube %*F/EL 72 (X
). ZORE3IE 240em Td H, EFEIE 5 5mm
TdH%. suction channel DPIEIE 3mm TH Y,
FroCR 5 | BB Bafc U B % W51 3 5. per-
fused open tip 15 i€ X % F o — 7 S EHIE H
channel (K1 ® A), 725N balloon inflation
channel (K1 B) AR Ilmm THH, Zh
Z1 transducer (CEEE L CEZ L2 RLERT 5.

open tip EICX 3 F o — 7 EIREREN chan-
nel AW, 4v1r77a—%A L T transducer
EPERET A, oLy IT7u—tk 5T, HhE
3ml/hr DERIKDS chnnel N% T o — 7 b~ A

B aaE 18(4) 1982

channel A “HERET, Zhuck s CHET AT
Lz,

LDF 2—T 00—y AEZ SR BHER
MEICFLEL T B0 E 5 pRfi~Nb odic, &
EF o —7 10 ROV TR B 2 7.
Z D5, balloon inflation channel @ h (damping
12 0.494+0.01 (X£S.D.), wd (damped
natural frequency) I3 4.624-0.58 C.P.S T
h, Fao—7RUEHEMTER channel o J& ¥ HF
Mix. h=0,5040.01, wd=4.6640.69 C.P.S.
Thotlz., 6 DOHMED S, Wi channel @ AP
B2 EXd 5 & (¥ 2) 2c.p.s. T TIFHE
IsREME 2R U, RNERL 3. 5 AR 3HRIED D ),
ZORIE L1 Thote, MNENEELOREHE
BT 2¢c.p.s. TTHNETHT DT, T oF
o= 7SN v A b N T o — 7 e %
SRicitgEd s EBbh s,

transducer (& Gould Statham % P50 %
vy, ARG OB EFIETDH % Teleme-
ter ZB 653p ic#Efi U712, & D Telemeter % HfT

atio)

STHN TV S 0T, BNELSEMENTH  tor ZB653p! :
BRI EEL. BERERcE s Ebhbs XS
12 U1z, Polygraph # HANEHAM D MARZER
Side Hole A 3 -
ssom| ) 4/49 BCd % RM6200 2fE LI,
4 ) suction RISERNIE, 1981 4E6 AH 5 1982 424 & T
T 7 E channel
[ \ ABEUTZA VY A D 50>C long tube % AL
B TIRGRIEE 2T - 12 28 FEBITH 5.
} 240cm !
& &
X 1. Triple-lumen one balloon tube b 28 SEFNCI 1T % long tube FRAELHID
(dB)
20
10
.9 O e B
g
j: 10 \
= 20
g N
<
30 L \w\
0.1 0.2 0.6 0.6 0.81 2 3 4 56 8 10(f/fn)
0.9 2.8 2.8 4.6 9.2 23 36.8 (cpc)

X2 A P B R
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LB 2 3T L TA B & o 3 BIC4MHT X
5 LMD, F285 L dynamic type, in-
termediate type, static type ® 3T TH %.

dynamic type &%, Code ®43H 11 & (Code,
et al. 1952) DUUFEMEBHELEL THONZTTH
% . static type &3 BEIUERE R ST, WE
BWHD B Fo8EINAMTH 5. intermediate
type L1, TRHWMEZBORBIMTH .

Z Z°C intermediate type & static type ® 18
Plicid PGFau 75 5 OMT Neostigmine 25 % F i
CERL, BEEBETESRECEiIL L 5 T
long tube %G PIVE < BifE S &, WHERHE o8
Kegtotz.

ALy ZERD s  Isdud, SeImimE DS e 2
/RU, interdigestive migrating motor complex 73
D OND L 5T B, T ORI E S FE
T, BERDOT X ERIRBIIDE IS b h
T HRIRIIC IS IBPAZEDIEABITIEM L T 5. X
o TIRIFIRIRISRII U2 b o L s h, & &
BB R ERNEMVREINZ O R CIT R
U,

283

FEXBELAT X R B ECH RGN D b7z it
TR TN R 2 170, BAZEDS I R TR 4
REDIEDUCEATT 2. & UBAZEN UL C R4,
TEMoO /L E LI,

¥ & O

BRBERUIA LV T ARBATEE = 5 —pkic
I, BBEREETTHER O IS, SRR H
DHIELS b ONCIERE T B D PREIC DU TEREE
siEmPREEL T 3.

1. dynamic type (3 JBEIRENTCHERIO 5 H %
WEE LIS, intermediate type /g b N iC
static type 12 Z31C X - T long tube % 45 HES
S LI O BEBENR 2RI RS,

2. interdygestive migrating motor complex 25

BB SIS I U 12 C & 2R

X ik
Code, C.F., Hightower, N.C. Morlock, C.G.
(1952): Motility of the alimentary canal
in man. Amer. J. Med. 13: 328-351.

EVEy MHEFEBHICES 23T opioid peptides (D%

EPC s e £
kMR B KW AT, F O = Kk

Morphine #X FPIEM: opioid peptide i3 & L
Ty MEG, v RS I TR IR D> 6
DIRFEWEOWEEE 2 IMHET 58035 5 h, ¢ @
®F1 naloxone TIFEMICIEIIY N 2 Hh b
opiate receptor /MU T2 d D TH B LEbA TN
% %%, opiate receptor Zi3HIT agonist XT3
BEWEDSIa—, Tv— VYT, FLIB
IRz 7va v E DY T IS O BENHE X
N T 3 (Martin et al., 1976; Lord et al.,
1976; Schulz et al.,1981).

ez in vitro D FEERT, morphine »3E
Ve b IRERMMOIE 2 IHIL, < i BER
WD 5 @ ACh HEEED IR X 582 R viHg
Edkic, Mo 5Tk 107°M OEEER BAL T
bR OEAZRI SN FRHAE U 72 (Asaoka &
Oouchi, 1982).

4, dynorphin (1-13), met-enkephalin 5
wr ,B*endorphin PRV, ELEw AR
H#Bis X OHRD 5 1238 i3 T B DL THRE L
1z,

* *E

Hi# (Asaoka & Oouchi, 1982) @iz -
oo WG, N Ev b FFIRER2RHE, BEER
HIER 2 RMBREHE & R /it F72, o5 X
DR Z2IERLU ZNFNZEAE LT, WIENd
02 9596, CO2 59 DIRE 7 A %ML 12481E Krebs
RHPTFDY Y 77 w7 (BANRE) 2HNTE
TRz, EBRIZ 30°C TITY,  REERIIM D
GAEI3 AR & [ RHBC 12 0. 5msec, 2Hz, 5sec
DEETHBRIE 2 1 43HR T, Mo 55Tz 0.5
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msec, 1-2Hz, 5sec ®EPRII % 1-3 23R T

Sz,

% S

1. KBRS A1EH
B KR o REBE 0T X A I 1< XU T, dyno-

100 ¢

% of inhibition

Fig 1.

50

Terminal Cavity

10

9 8 7 6
-log M concentration

H sk 18(4) 1982

rphin (1-13) & 107 M, met-enkephalin #5 X &f
B-endorphin & 3X107"M LA ko> EEEAIC X H
W A ARIRTELIZEEIZRL, 2R 6 D
5096 #0ilE (ID50) i2 dynorphin (1-13) 59 45
nM, f-endorphin 5% 502nM, met-enkephalin
9 1120nM Th 72,

Ampulla

o——o Morphine
e— Dynorphin (1-13)
~—— Met-enkephalin
+—4 B-endorphin

5 10 9 8 7 6 5

-log M concentration

Dose-response curves for the inhibitory effects of morphine and opioid peptides on
the electrically induced contractions of the terminal cavity and ampulla in the guinea-

pig.

Fig 2.

O Morphine

® Dynorphin(1-13)

& Met-enkephalin

A pB-endorphin

MARARAMAAR:
I
AAMMAL

i

|

i
\}\ | 200me

5min

Effects of morphine and opioid peptides on the electrically induced
contractions of the guinea-pig gallbladder. Morphine was used at
final concentration of 10-5M, and opioid peptides were used at 10~6M.
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RAGEEH D FBER T X 5 I LTt dy-
norphin (1-13) & 3X107®M, met-enkephalin &
3X107°M, PB-endorphin /& 3X107"M LA o> i
FEEFEA TN b BICERIEL Il 2R U 1z,
Z0 5 ® ID50 fEid dynorphin (1-13) »3#J 79.5
nM TdH 57203, met-enkephalin (& 107°M, p-
endorphin 2 107°M %2# ML TH 9N 509%
I A ES AV = VA& N el

1538, BERERIS X R MRS DO RREERIWIC X %
IXAEIZ %4 % dynorphin (1-13), met-enkephalin,
B-endorphin @ 107°M iz X % #ffl i naloxone
2,7X107"M Ik » Ti%kL 12,

2. B33 % EH

dynorphin (1-13), met-enkephalin ¥ X o8 -
endorphin @ 107°M % @M L TH Ho 5 ofkkE
Bl X AEIZ B I N T2,

Z ®

B AR RAEET O REBERINIC X 2 UL L T dy-
norphin (1-13), met-enkephalin # X ¢* f-endor -
phin W0 b WEIER2ZRL, Zoidlid
naloxone 1CX > CHELIZHELL, b o
opioid peptide DHIFEIEHIL opiate receptor %
g5y DEEbNAY, ZhborhicidzEds
AR btz L, Hi#ToO morphine B
(Asaoka & Oouchi, 1982) & %&¥, 15 opioid
peptide D%hJ1% ID50 fifi T b4 % & KT
12 dynorphine (1-13) (fJ 45nM), morphine (K
119nM), P-endorphin (#J 502nM), met-enke-
phalin (# 1120nM) DIHTH 72, —FK, €L
E v b EGO BRI X % U9 5 mor-
phine 3 X FT N5 opioid peptide @ ID50 fifi i
dynorphin (1-13) %3 2, 08nM (Oka et al., 1982)
morphine 68nM, B-endorphin 88nM, met-enke-
phalin 96nM & #HE I N T3 (Lord et al.,
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1976). T, AR 5500 o NE i Bl
DENERBFETH 1205, ID50 EHIZ EEL b 3

RRERRL, &FEUTHNRE» o K
BRIz TiR, 20 S oz —EE { s b
dynorphin (1-13) @ ID50 fE (34 79. 5nM, mor-
phine {2/ 159nM T f-endorphin 3 X &8 met-
enkephalin %, 509 #l% = &9, Hicio
5T, WINORT x4 F b REERIEIC X B IR
Hi 2 L 25 > 5 12,

LEORRL D, TV Ty MHERIC B T
i, BRI L H BB 5 1CE3 I fELy opioid pe-
ptide DERIZISE 20 b iz, Hug, JHo
5 TIFHTEHRE U 72 morphine 12> 0 T2z ¢ dy-
norphin (1-13), f-endorphin, met-enkephalin
DFFMEDIT E A E 75 { opiate receptor DIEEE
VBRI I,

X ik

Asaoka, H. & Oouchi, M. (1982). Effects of
morphine on the guinea-pig biliary tract.
Eur. J. Pharmacol. 80: 311-316,

Lord, J.AH. et al. (1976). Multiple opiate
receptors. In: Opiates and endogenous
opioid peptides. Ed. by Kosterlitz, HW.,
p 275-280, North-Holland, Amsterdam.

Martin, W.R. et al. (1976). The effects of
morphine and nalorphine-like drugs in the
nondependent and morphine-dependent
chronic spinal dog. [J. Pharmacol. Exp.
Ther. 197: 517-532.

Oka, T. et al. (1982).
—(1-13) acts as an agonist on opioid «-

Euy. J. Phavmacol. 77: 137-

Evidence that dynorphin

receptors.
141.
Schulz, R. et al. (1981).
characterization of the &-opiate receptor.
J. Pharmacol. Exp. Ther. 216: 604-606.

Pharmacological

B R AR BRI - CCK, oD JHBESERIT %53 5 250

FHIRSFERAAT B B

(ARI: i}

ILVRYF= v OWSIIEEE R LK S R
v R IR IR A EN ML N TN B,

¥ A

Persson (1973) i3 CCKg #-5-%500 Sk P i ik i)
WCHERC BRI RS HR SN 5 C & 2BEEL T



286

W%, ¥ 72 Bainbridge & Dale (1905-1906) 3
SNRL 7o b WEIIE e 7o/ S Sk g fes
HEL T 5. REMREREIC X 5 IRBEDIHER
B3 CCK Gk b hz Lo &b d
% (Pallin & Skoglund, 1964). I F TOWF%
R bR P B0 X 5 IR FED g s X O
INFERD R AR AP D CCK BIE LBIE D 5 &F
ABNA. % TCHEND CCK REDEILL,
P R Is BB R 5 2 5 O, FTIHREE
DZEAIAND CCKg DRI BHFT L 72,

V] &

42 (6-16kg, 8,%) #7171 —% (90mg/
kg i.v.) OFREL, JHEEEE, A X 0K
P TV ARV o~V RfERE L, EEMERL O H
T % [ FERE o GG RAR i < TR AR 2 255 L,
20-40Hz, 0.5-1msec, 5-10V T 5 >Mf@ T 30
B L, FifroEB) 2L Tz, T DRICH
A > R P IR S X ORI ARR 5 & il oD PR AT &
DB DO & T -T2, BAEWE X BED
+ofeicEEE S sk S i llic = o — L
RARAL, CHERMEIMCHEEI®IZ. CCKs @
e Auid, 0,5ug/ml-1. 0pg/ml O BWED %
VT 10 f5E 0 JEE T 10-40 43R 0. 06ml/min

DEE TRGIEAZEE 2 AN TTo 70, $1058K
control 5min 10min

T g W 0

HPEieE 18(4) 1982

W7 3 v 2.0-2. 5mg/kg/hr DEHEIC X 5 RE)
Ity & TlTo1z.

& £

JEZER OB T (1) ST fbfE, AL
BRI IR R, (2) SEICIUE, A & AR
MR R, (3) AT DEBALICHBAERN R O 5 Flbs
botz, TOEBRICINTEICR S NIZRERIE
i), (2) WEERTH T2, CCKs 2-3nglkg/
min OEIETERET S &, SIS I3, AL
BT MR (Fig. 1) & A W3 3N TOHL
IR RS 72, $ 72 4-6ng/kg/min THER
Tz ESEH, Bk X oF IR IUEDS Blbh
To. BRI R D A UES B A, S & A
AR R BZE SN A5,  20-30ng/kg/min D
FHEHEIE 3T O 2 I X 70, PRI
X b SHERIC BbAE, ARED & IR R D i 72
B¢, CCKs % 3ng/kg/min THE %35 &I
DERIZIRRIC LR, A EERCRREOET
DVRBNTZ. CCKg DHHER O MERIBIC X 55
W pEE ¢ DAL B D EA L IR LT
D3, Mg ENI AR OHAE L NV BB A S o T2,
BT X B A & T IR IS C OIBALO Bk O
BT &I m i R U T2h3, Z OUUfE I %)
IBDILHHL <N 2#A S C &id72h- 12 (Fig. 1) .

25min 45min 50 and 55min

0.5¢

0.5¢

0.5g

CCKs, 3 ng/kg/min

2min 2min

Fig. 1. Effect of efferent celiac nerve stimulation during CCKjy infusion on
the neck(N), body(B) and’fundus(F).
ES: efferent celiac nerve stimulation, 20cps, 0.5 msec, 15 V.
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neck / 0\
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contraction
-0—0- with CCKs

-®—@®- relaxation by ES

body °};7 \\\,

_ o
o/ \o\
——— o8- “4? T T T T T 7 1\' T ?

o—o—go

relaxation
-0=-0~ with CCKs

-®-@~ contraction by ES

\\

O—'o\o

fundus

o
40 50 6o M

relaxation
=0=0- with CCKs

-®—@~ contraction by ES

{ CCKs infusion

Fig. 2. Effect of efferent celiac nerve stimulation during CCKy (2-3 ng/kg /min) infusion on

the neck, body and fundus.

Fig. 2 12 C oBfR% 5 Fl0FEBE% 75 7 TRl
D ThHs., TOMMBRTEHIC, CCKg DE
HEiC X - THEM, &5, Eftc&Eo LA 3
WIE TN S T, BT X B B ER7 o i3S X
PR R IR, FEROETH 20t FFicpe
= THIIC X 2 WU+ X ONME s o8 F 3 Eigg 3
N5, 4- 6ng/kg/min DEHET, SEHCRIEC X
BUILAERN RS HABIC I S 2B S Do 1205, %< D
BT RIC B S NTZIE B 5 i3 MR Zh b3 B
bz, T OREOIUER & OBbIEE & SHBD L =
NV2BA DL L3 o 10, B, 20ng/kg/
min DEHETIE CCKg 12 X % NFE D 5 I iR
DRBIC & 5 KGR X OCHEER R I S h, S
I 751z,

PREERIIC X 5 &N DILHERS X 0N Fbs

This graph shows the average on the 5 experiments.

EDL S sWBOMERLNT 5008 U, T
by 0. 2mglkg DB, BB X B IUER
RIIWET U, BRI RICIZERL sz, F 12
Ce 5mglkg DG L T d FIMBIE 13 fTA
SEBRZ I 2o, 77XF2 v 2mglkg
BB I P X 2R X OB R R i 1 4
U7z, CCKs DHFEAEDRIRIZ7 b o v sk
RTTXF Y v BEEGBICBNTHHBERETH
S 1203 Cg BEBITIIIFEDIRA U 17,

ERS LUK

CCKs D FieRIHHIRPI 4112 IR FED £ 567, (%
&, EEH) CTRIGHE ST, 7oK
B L > TENENRS T, COLdRK
3B 1 By 5 o0 I A5 o0 BRAR I AR AR L T
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hEEBELOND.

KRR TIZMBER: (SSRE) oRBuc X b
G & 5 i B RS EIZE sz, CCKs D FF
T TR O B T IR BE D LA S b B W3 B R
OWRBHEZ I NI, SROILHER X O HbiE L
RV RA S XS R RON Loz T
25 0 i B0 3 R R B o0 R BER-RALIT ) B %)
s, FIBALIC IS B HHFED 513 CCK DR
P UALICRIT AR L 5 TR B L ERRL
TW 5.

Hopvg et 18(4) 1982

X ik

Bainbridge, F.A. and Dale, H.H. (1905-1906).
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FAEY LDA v FHITHRT S EF Y v OER

BEREEER  H—IHREEE

X % B

—.1 {93‘ % M

v 4 Aa vy vERKE

W.J. Dodds

v} RO MR T interdigestive migrating
complex (IMC) OFENHEIN, OV ET
Yyizx b ZRshsok, IMCI—HU T
ey VEELEFTACEPHBL T3
(Itoh, 1976). Wi Tid IMC & RIAL CHE
# BEWE% D secretory component b JAJAYICA
135 EBHEEINTHNS (Keane, 1980). b
NN VR 2 AV, AR L0% v PR
ML EE) 2 Rk T ic kL, T Y VO
TERR2HET LI,

Vi *

EERCIIARTE 3~5kg D4 K & 2 T,
nembutal 10mg ZMEENIC AL THREEL, #
B 20mg % B TBMBES U Tz, M
Erh GBI CHEL, BRER (GA), +iElk
O JEEREEE H Lem A (DY) K Tem ATH
(Dg), Treitz #Hr L b 10cm FLM (1) K O E
KL b 10cm A (1) B EBPEATIC. B
Wiz trimel THEFEL T2= 7 v 2t v, ol
I D 3em OIS 2mm (CEH T ik 2 &
BEL, C o asMIbEREOTECET S X 5
BELIC, WL, Yo RERETTOIA

HVF, iEREA LI 2BGEHPRATL. £
CCHESEHEMI L b FRN= 7 v AR AL
Th Gt 25 X4k X, HBRIEER LRI
ALY HICEEL, =71 ARk R
T D T b & 0t FBEIC 2mm B
UThH—RKOBMPIEANEERE LT,
FERF 2DF v IR (SO) B+ I8BEES D
b, +TIRBEEL b 3~3. 5ecm O > KWEEL
1234y TR S R HISE S (Boyden, 1937).
FCTCHTHBL D lem (SO KK 2em (SO2)
DAL Bl L T EAK 2 Ho BB EA
t. b OBRISANKEE b ETR2BL TER
BRI U TEE L. EETCBZmA,
GEEIRL b YV a v F o — 7 REAL, fikol
W R G vz, b OB ISR
PALT8F v ANy EXF Yy YO T TTIT

B UL, 4RV At —H—EIERICED 2 B
BT, ERud BB S DBERL, B 15

B L b 8BRS REE L T2, ARERET
Yy ofybid s 2\ IMC o HEBL 2R
U Th 5, Dy COMGEARTH1043XH 0.11
ml/min O E CEFIRE b FEEA LT

ML BB D BHTICIE Code  (Code, 1975)
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DHEICHEL phase I~TV ITHELTZ. T v F
Wit slow wave 5 3L & BEFRHISR 2L VA,
MEDHEIC I Y phase A~D i SELTZ. B
L 1cycle T? action potential @ AR % 100
&L, CoBHi% phase C, action potential D ¥
»3 phase C @ 3096 3aDW:H% phase A, 30~80
% % phase B, phase C »5 phase A ¥£% phase
D Uz, T b D& phase DFEFEMER], HIH
Rl D BAFR 2 S 5 51T Dy T BRINHER T %
HEH O s LT

&

S
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RIFBTEI0 D ThH oI, F v FHio EE % A
% EHALAE ERRIC—E D Y X5 CEET 5 5
{L51C#517 % phase T DA< action potential 3
KIBC LR 72, NHELE Tt phase I~IV
C action potential @ amplitude D Z 1L H3A 5
NrzH & v FHITId4 phase T amplitude DZE
bid A 5072 h> 5 T2, phase A Tid 2 \/430 W
5 { D UTZBHE T action potential #3451 20
JfEIFEREL, phase B Tid action potential D#
FEIREBIC HIIML 40~45 498585 U 72. phase C
Cid action potential FUIIHK & 75 H 5~100E/4%
T spike burst 2JEH L Z D Hic 2E IR T 2

B 15 Rl L O 8RO M OFL 4 T 13 3 phase D NEBITL, leyde KT, ZoE S
~6 [\D IMC 2SHEBLL, De i85 1cycle @ 13 8711 3 Th o1z,
Spike Burst
Frequency
N0/2mir_1 G.A.
bl
D1
20
O[A‘—‘-L-—AAL‘J_L&‘L_‘_‘A‘
SO:
10
SOz
10
OM-MM
u 4J,
20
0 -
20
0
20
0
Time in lhr interval
X 1. SO and GI Tract Electrical Activity (Foasted Opossum)
£ 1L ®F) VDI y FHROWECHT 51 H
. 7Dura.tion of Onset time of]| . .
Cycle length (min) phase ITT (min)|phase ITT (GA)} Spike burst (min)
i — after start of
D, | SO, GA ‘ D, |infusion (min)( GA D, 7
Control| 78,94 8.4 ’ 77.6+ 8.3 264 7 ‘ 72 (46, 5£11. 6) ‘ 0.3+0.3 ’ 2.9+£2.3 ‘1 2.242.2
"::J 0.1 79,9425, 2 ‘ 78.2425,3 3317 ‘ 72 27.7£20.0% | 0.840.4%* | 2.62.6 1.1+1.3
g F?:J 0.3 63. 514, 7#* | 62,3414, 4%% | 20410 | 741 15, 6+92%* 1.3£0.6%F | 3,140.2 0.94+1.0
= X ! |
é:’ JO.Q‘ 56. 515, 9%* | 55,0416, 4%* | 27414 | 742 l 10, 4£88%* 1.3£0.4% | 3,543.3 1.0+1.6
| |

Values given as X 1 SD; *indicates P<0.05; **indicates P<0.01
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WA IC 31 % phase 1T & 4 v FH TP
phase C DRI EHEBIRBHFAEL . HID,
BATEEL T phase TIT & THNC 4 v F Hiicid
phase C DSHBLL+ZHRIBUNEHEL TO 5, &
v PO+ TIRBETM T B S EEL T 12
i & AL TENEMEEL T 1o (K D).

A e WAL T2 AT B JeM o RIS & H
IMC @ J&#l, phase III, phase C O FfthsfHl,
action potential A bk shroTo, EFV v %
BEU B A b ICIs 5 phase 1T RO
t v FHFD phase C OFFRERFENICIE 2L 20
B, IMC o R ARG @A Lo, i
BICiSTEF Y v 5B X D phase I1T 3R
SEORERIDEMR L., XEF Y vERSICE DB
3B Tid action potential HSHFEIC BEINL F2h5/
B TIRAZOWMLED bs o 1o (R 1.
CoXHICEF Y VICHERINIRIGEL AT
D 0 EFEERICTERNEMRREL T2

b i

F R & WAL b Z2 NI R o BRINE
P—EOMRCHET 2. —HL v FHoERIC
b —FEDY ZLDVHEIETHL EBWPLNERD,
BoEici By CHELBERVELELT
(Honda, 1982). ®F Vv 2#b59% & HAREED
b 0 & [FIRE ORI 2 LB RO v TR
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BUD S C EDHEIN, O v FHREHE
BN R A K LD D EIIRIE DR, SHRD
eyt ahdidz bz,

X K
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in man and certain representative mammals.
Surgery 1: 25-37.

Code, C.F. and Marlett, J.A. (1975). The
interdigestive myo-electric complex of the
stomach and small bowel of dogs. .
Physiol. (Lond.) 246: 289-309.

Honda, R., Toouli, J., Dodds, W.J., Sarna, S.,
Hogan, W.J. and Itoh, Z. (1982). Rela-
tionship of sphincter of Oddi spike bursts
to gastrointstinal myoelectric activity in
conscious opossums. J Clin. Invest 69: 770
-778

Ttoh, Z., Honda, R., Hiwatashi, K., Takeuchi,
S., Aziawa, I., Takayanagi, K. and Couch,
E.F. (1976).
activity in the canine alimentary tract.
Scand. J. Gastroenterol. (Suppl). 11: 93-110.

Keane, F.B., DiMagno, E.P,, Dozois, R.R. and
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canine interdigestive exocrine pancreatic

Motilin-induced mechanical

Relationships among
and biliary flow, duodenal motor activity,
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Gastroenterology 78: 310-316.

wnTe-EHIDA {EMiC & 2 VI HRHBIRBDEIZS

BARTRSRAER SRR

#r
(A

Eom E 4 2
#, /D

BB —

BRTRSFERAETS BAHRE

| R

# B

JEHHEHE SRR I 5 A Oddi ff O ER+ 2R
BSES) & ORI, X 5 INEHTRE N O OB)
RBIC DU T SRIZ R g s b 7s sy (NEP
1975: f&R, 1974: H4, 1977). 4B 22
99m . (2, 6, diethylacetanilide) ~iminodiacetic acid

il

—

(LIF EHIDA) (Wistow, 1977) % AU TZAFALE
Y FTTT 4 —RfEROEMETTHATL, Bile
flow OFDH Oddi 1 D REl % BRI L7z,

RRFE
sty bou—Apl, IREERHEHETTE (X
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RSN, BRI RATH (LLF TSP )
£ 5012 BAN. SEMIC XL REIZER I
EHIDA 3mCi ##¥, 30 4#iC CCK-PZ (1U/
kg) ZHHEL 60 HH ORI Y v F T 57 4 —
PRATUT., Ibicay b a—Llest L T,
B 500 DIC ¢ CTIHEER A MERE 2 sk,
LRI SR TIRIFEIC RI BEEEI 3 &)
RefHRIE D E, CCK, EHIDA D% {7751 A
Dy v F 727 4 —RT U, B, v
F 71 27 & on line system THEHEL 72 data ZLHH
B (Varian #:38 Varicam) 12 10 #R] 1 frame
D data 2IREL TN U 72, Display 12fF
BRU o B BRI (AT ROL) % 246K (BF
PR 1~2 WAOBEARYSEAL), I, R,
HEZE, T —HRIBICERE L £ 2 D dynamic curve %
Bz, 35 RIEROZLE2 WML, fEFIE
DIRE 2 BHITT 512912 & ROI DA count
B4 3 96 KR curve 2IERL 17,

ERERRUER

Oddi i OBERRIC DN T, @ [RIE) (finzE
A Oddi #i) & ® TSP il (4EIEFEMm Oddi #5)
TR LTz, RS~ RI B, @F
5 4'50" (3'~5"40"), B 710" (3'20"~9'30")

201

TdHhHMFZICHEEET 2 L BT EL 20
ELEbRI. U UK RO BERRIZ, B
F—IIRERH @ 530" (4'30"~6'30"), ©® 320"
(2'20"~4'20") T b, BIRF—+ IRBR@
510" (2'40"~7'40"), ®1'30" (1'10"~2'20") &>
THEFEE2ER R, TSP I T o FBEEEHE
VRSN FRCRIE—+ IR i F 0%
DERTH Y, EFHEFIO Oddi Fidsu T 12 IBHE
HIFLIERE T 2 IR L TN A € & Rl X 77,

96 Fr curve DHESTIE, CCK 514/ T
i3 @, ® WA U 1o 3@ D A EE LS E I T B

o172, Zhid CCK W3 FFRRHIY I % Fmsflic $40n
IRBH EBbN. B, BIE% S CCK

BEH @, O #CPH U, +iEBir AL
oo U U@ TIRRERER TG4 2~3 /3 & 2
MLV CRAERNICE R 8N 2 B8, BT
B ST g otz +235BIE CCK #5E
# tonic relaxation #£d 5% LEbN T 5. Z
DOREfIE, DS (1974) I X UL 2 HFKE 3
N, AU BRI C RIS IR ICE N B L B
M EIF—H LU TW3a, #C T, tonic relaxation
ERRNBAEIRAD R OBIRIC DN TR L TAT: (K
D. 5% 2058 (LITFO) oFHit 9. 3% /min,
25 Lt% (LUFQ@) i3 2.3%/min THED %%

15

10

(2]

CCK-PZ ##5- 2 53}

(o)

A B CDE

mean 9.3 P <0.01

15

10

2 57 LA

(]
A B CDE

mean 2.3

JEfi %) C B D Ad (%/min)

e 4% 1) TSPH
15 15
o
°
o
o
10 10
o
5 5
.
o
°
°
ol 0

ABCDE

mean 9.3

P <0.05

CCK-PZ #5- 2 4y[H]
CHD 43 (%/min)

L o
1 2 3 4 5

mean 4.6
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ayitu—) 1

9mTc-EHIDA

3mCi
5% |
100}

75
501

25

CCK-PZ (lu/kg)

20

99mTc-EHIDA
3mCi
CCK-PZ (1u/kg)

/u

100
75
50

25

30 40 50 60mim

Refilling 1

10

D, BIFERSE T D9.3%/min, @1.7%/min
LEBXER R, TSP fITIX, CCK #5#E iR
B4 ROI BREVGRELETH b, BIFFRIEOAH
BEUIZS O, @ MicEEXER s o1, BEEH
& TSP FIRIFERDED QOB T, B5H
BEEERRDIZ. 2% b+ IRBEEN DL &
Wb T AR, BfFEMITIREED RI 51+
—iRERI gl sh s &, $72 TSP fICik 2

40 50 60min

DHEEDED NN E s E XD, Oddi Fio
T IR ER D S DI A ERTE S LED
Nz, I 5EREFIO Oddi i & CCKITRIGL
ME# % BEH 9 2 SRR FEZR L 12,

K2idav a—AElo 9% FER curve Th 5.
SERIPAE RI 1 12 498 X D smooth T JH F& PIIT
WAL, CCK#Lick b +fmicHid5.
C AV RREEIC e, Oddi SFEEE D BIF S 2R
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ULCns EBbns, IREHAENTIE, 5455
IO RI I+ "IBBcHE S UBaML, nEE
PEHETEA & [ IC AL 23 432 i3 & 5L
Tz, Z ORI O RI #3786 A E 8T,
—HTTHIZ 30 A% L b T RO RI 2
Uz, RO @3 fhic Roh, wWnd
Oddi WIiRERIFHITH 12, EHNKE: 3 Clz+
TIEBNC RI 2RO 12D 2 HloHRRE 9% FE
7~ curve TiE, MMEEEAZBEBL » B+ —
e DWW % Blohs, & o St 2R L
1.

¥ & O

1. CCK-PZ (I HFIEA->W %2 Bl L, # DK
JEICE G B BRI IR I .

2. JMHEEEFEEF, Oddi i FdE % 2 3
b D ORBEIEASIRAE 2 /R U 12,
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3, JEEEBITO Oddi #id, 5L hi s
NEAR R IR RERE 2 2R (RIF L T3, 2 L C
CCK IZX U 38l & 13 Jsric G U, $ped
5 ERbhr.

X ik

R Ko (1974). MO+ I8HEE~ O FHE ok
s, BPEHEE 10 1

EAMEEE (1977), v vRIEBEFH O r 7 vV RS
AT X BB OWT, Hils&ER 10: 642,

/NIFBE—  (1971). BHE D EE)— % O KB
OCBRT2RREIEE, PGS 7 1

R, BEE= (1974). =S, NEEGR),
L& A€ v ORIR. 109, SRR, 3.

Wistow, B.G., et al. (1977). An evaluation of
99MTc-labelled hepatobiliary
Nucl. Med. 18: 455.

agents. J.

7 E V) o RO IR R O

NRe=ZAA =T —

ey dEep 7

RERFESE  WRBRESE

& M
R B, %
R K H

i

Kot pacemaker DiFns T < Bic o T,
BHRIREICHT S cathecholamine DYEHDS Bt
INBLHIC o1, ol REEELAE iz
RAGIBEIINEI &0 5 HTIRKREO—F %2 5T 3
b DD, FERIT—FKU T BRI 25,

RESEENIE T D B> 6 Rtk U R (B4R
% & DT HBHITITFRNMI DS, RGEE)S T
BAIHE, ZTNRHEL TN 0RFAESE
b pacemaker &, RIFRETH2EF1%. F
# (Tsuchida et al, 1981) (2BEIC (EHBICIZ R &
THEINABELANEVTEKRCERLHEOC LY
HEL TS, 15T, BIAILRGETN S
NSO HIC pacemaker 2>5 action potential 3
FEEL T2 D>, pacemaker > 5 13 potential
DIELEIX D - THIREE THEMNUEEEL TR

|

M, A& G T B 7
B | OB, i X iE

B+ B OE %

DR MBLENDS. UL, CHIETOHERK
D EEEHE T I EECE FH O _ OB I5IEE) %
RLERTC X, CORERMRLC LIETEL
V. ZCTEERANERLET /KD in vive D
KR EFGEDBLICHRA L T3 in vitro DJ
%% H T in vivo, in vitro D Wi J5 T cathe-
cholamine DEHZIRE pacemaker X 3 % Kt
BRI LI,

ERHE

1. in vivo BH:RAE, R 5 E X F 08
16~18kg DHERERRL KT3I T  o-chloralose FREE
TUEEOEFECTBERICKYV 2 FL Y F o —T %
AL THERAEREL, FAFCERZREBT
L b 10em MM CREMBEX ZEEL 2. LF
bR E = 5 — Lz,
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2. in vitro BERNE, BIRHEX,
IS ) By Bk s
COFERFICHREL 12X 5 BB REC
WTEERBEZKBEL, BRBEZR2HBLUIELR,
JALN S DT, B D EHEPENTERICHA
Lz®Y T F L v 7 —F bbb AEKDRIWIC
Y3 5 D Krebs-Ringer ¥ % Rt AL 7503
b, BEAFEEEZEEL, FRCHNT 7 A8
B O CBE - RENBERZLETIHETD
5.

3. FEHIES

Adrenergic EH| &L T o fEf% & DER7 =
=L 7V BIOEBIERZ DAY 7uT L ) —
V% FN Tz, in vivo Tid 3X107%~10"° g/kg @
Z7e=b 7Yy, 3X107%~10"g/kg 4V 71

R

FU ) B EIREES U in vitro Tl 1075~10~"

g/ml 7 = =1 7 Y ¥ ¥ Krebs-Ringer solution,
1078~10"%g/ml 4V 7 a7 L 7 — ViR Krebs-
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Ringer Solution T #:REMARERL T2

& R

1. in vivo BH:RAE & R 5B X GLEREHE
72 =L 7Y v HFHE L IUSERNE R IR
s ERL, RIEZERY X& DU TIEd 2 0E
D BEA 2R LT, REEDIIBNT 5L 5k
WEENELAHE 1:1 CHETEE 5188 -
2. 4V 7usl ) — N REET 5 EBERNEE
Bk B GE S 10 BRESER L 1o thae d B S
s, BERAECHKES THL, REFEH
kLT,

2. in vitro BRAE, BENTEX FRCHE
it

BN D solution PIEA LR D EF IRAEIR &
WCHY4F % 0.80ml/min CiT-12. 72=1V7Y
v R#Ed 5 & pacemaker ETEIX PP HEE D H
f@3.60 b 3. 428tz o1z, B REDOKK

INFUSION BEFORE PHENIREPHRINE 30sec AFTER
10sec @ 10sec 10sec
—— —— —
T e e e B o L el L L
U PELVIS(PACEMAKER) ]50
-~ e A e A oA e A fome A e A e A
b
PUJ
. | J o0
j - } ! - v
A B — »
URETER 500
‘ V"L’\L‘/L .
1. invitto 7 = =V 7V VI EFBOFER DR
INFUSION BEFORE ISOPROTERENOL  30sec AFTER 60sec AFTER

‘‘‘‘‘‘‘‘

—
4VU PELVIS(PACEMAKER)
P\ S, W, Ve, W, WP \J\/\_/\I\_J\/\_J\!\_,V\__/\F/\[\_/V»

PUJ

R R L o ol o e )

10sec 10sec
—_— —
B e

50
15y

e lv—*—sfr—Jbr"Jr"wa ~~—lw~—~—~'—f~—lﬁ] ot

URETER

B N O S N R O ISV )

2. invitro 4 ¥ 7w 5 v/ — VB ERIBOMERTE
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TEILFE5AI3 pacemaker D Z L EHEIL T 211,
3:1, 41 TCh-ToBHEHLET1:1ICRDY,
BERAEAED SALWICE Db 53 pacema-
ker EB7 ==L 7V vHICL ) RESZTH
LT 30 EMHBLI (MY, 41V7
ur L) —AVEEDEE, FTROLRICHELT
% 2. 30ml/min TEHZHAEARTTH &, pacemaker
DHEIEALT 1 1 IKRELTEEL T, A
v7arlL ) —LNR2EE595E, BHEWS pace-
maker HWTEMMRE EBHEL, BERHFFRETIS
Wiz o1z, UL, B REOEEKEIL IS
SN2 b, BRATEAEDLSDE D ST D
P 57, pacemaker KTEMEFEIT block S5 C
EMBHBALIC (M 2). 4V 7urlL ) —ih
FriCERNEZET) % FFIC €= 8 —9 5 & pace.
maker FEIZBHAIEL {EREEIN TN B b
b 563, BEAELTIFHEAL£LEEINs
{7z o1,

Z ES

in vivo, in vitro MER X b, o (EEIMEIEHL
BEAER ERAs¥, Z08E pacemaker M
DREMEELPT 25 EBHBHL, $72
e BEEIERRIIBERATLES T 5 C Lick
- T pacemaker »>5 R~ O EEFE% block
T3 EBbA. o B KD pacemaker F D
b OICK T AIERIR, PPRBHEZED 3 X5
s, FRC BBk A Y e L ) — ik
W12 85 10~15 P13 pacemaker MM 122
B i faE LTz,

fE C N E TICER in vivo DE
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BRd b ood REEEENRAE, 3 Mifle BEREF
b TE12H, pacemaker activity (ZBHL CTid i
U AT R0 8 5, o fIEABEEA
E2Zb3e5 0% hBREED tonus ZEEA S C
LT X o TREBE 2 (RESHHL T s &8
bz, 354y 7arl ) — A ESRCIE
FAEIL pacemaker activity 2 LU 8T & b
HEAL 72,

X ik

Deane, R.F. (1967).
ureter, its behavior in the domestic pig as

Functioral studies of the

recorded by the technique of Trendelenburg.
Br. J. Urol. 39: 31-37.

Macht, D.I. (1916).
the wureter. I.

On the pharmacology of

Action of epinephrine

ergotoxin and of nicotine. [J. Pharmacol.
Exp. Ther. 8: 155-166.

Tsuchida, S., Morita, T., Harada, T. and
Kimura, Y. (1981). Initiation and pro-
pagation of canine renal pelvic peristalsis.
Uvrol. int. 36: 307-314.

Wein, A.J., Leoni, J.V., Gregory, J.G., Scho-
enberg, H-W. and Jacobowitz, D. (1972).
The effect of 6-hydroxydopamine on canine
ureteral conductivity: further evidence in
favour of a nonneurogenic theory of
ureteral function. J. Urol. 108: 402-405.

Weiss, R.M., Bassett, A.L. and Hoffman, B.F.
(1978).

ureter.

Adrenergic innervation of the
Invest. Urol. 16, 123-127.

B IRETRENC S 2 B RREDMEAL(E

RIRRFERAE WIRESPAEE
B | R ok OBk Gl
RIRFESAE AR

H B & X% & B B

B LR IEAIE C b A BRI, JRERIZY T
2, B REOBERERC $BI5 4 5 ¢ &
23, K- AN (Hukuhara, et al., 1964)
R, T ¥ L FY EEEEY OBIRNES (LR
b, 1979) s EOFERIC K 5 THEM S5, U

= % 8 % T

L, ZhdoFERTIE, REOIPEFMASZ
{bL, “HRMICESR - REEHPHER S5
EhEALNG. KR T, BEIRGERAIEIC
R e BRI L, BHRENE, B REYE
ME O REICAH B NI LR B L T, BfED
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B - RECHd 5 EEER OB ERFAT.

TR A ZE

pentobarbital sodium (30mg/kg) RIS T
FREEL T2 MUK 8 T2 VS, —l 0%, REXK
OB 2 N ICEH L, BENE, B -
B - REEE RN, TEHREED S ORI
FeEDEE L 72, BEAER, BEE»E IBLAI
FIAUTZBIRNEB Y 7 —F VD, *—7 v 74
v 7 HEERY Y 2F 2 —Y— (AAXEL
B, MP-4T) CENTHEL T2, BE% - RETE
i BEPITHE A 3R A T2 $ETH BB FEAR C (Uemasu
et al., 1978) FEH U, AC g2 (BrE% 0,01
) mfECRSUIC. RENE ISR v
T, BRHEAOBELMICIE, MR RAS
W B2 HC. EHFE O L IV, BE
5-50V, 50Hz ® IR % @ 20 54 12.
Kb, BRMER (BARETE, MP-3) it X
h B 3 o REEBIIR O i FE R OMAIR. (ERR)
—TICHEL, BERERIRY v S VK TR
T 1.

i e

1. BEIRZRET, BRGETc, BEN
FE BRI 2R B 2R L, NG 1.2-8.7
mmHg, 55 E 0.2-6. 7mmHg, XfEMkkE 1.8-
4.0 BT, iz b offikEbs NI, BRUE
N oME d BRMEHR EFRT Thh, RE
1% 0.08-0.2ml/53ThH -1z, M, BEONELE)
LB Y XL, R RO OB X B ME
DD Y X2 EFHLMICES T, BIo

HEgfnst 18(4) 1982

EEZF DL ORITFTERITRL CWIZEELLR
3.

2, TBFEDNRALER AT 1< B 2 20 FORE TSR
T5E, FIWBHRERDLS KTHEBOM L TO
i, BERIUE R OHRER AR, BRI O
ke, REOBDSHE LI, Fi, CoROf
BRTIIBEROMMEEAEIC—3 LT, EHRE
DI TERIRE M 5 —F, ICRIRE T,
ESRE AT, WEBOAREET oy 7HAHL
ntz (K1), chbomhFig, FECHEEL I
BT NOR T AU, FIERE OB
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HThoTo, LUTFICRRERE R o B ORI
BRRZPR2UI 6017, B UDHD 3 HlT 36°
C Ringer #HIT T 2 BV © BRKE DK
FTh5 N3N 20CE L 2FD2HDE
1 % HERRRL R 0 BEERRY) J- oo K IR & S SImTE &1
FREFNEMI R, £z JECHERPFEL I
WRTHD, WHOMHBERKMEI L7z b FHLPL T
WTIHS, 7 OYRIEIL YN 2> & D FFE D F 5
3fEoRXITEREgINI. K4ix7 7 OpEk%
AWz O Th 3. HEREEEPENIIREICH
K% & TV B DS, 7 DT HETIETIAHE
TR EER O BB EBFRML Tz, 2o
B OWIG 5D AU IGEEME OB D § @,
THMED burst RO H D & EREIC B U,
X 5 13 AR OBE 2 B2 b D Th B, JIE
PR HBEX OB &R OBR & EREL T
. BRI D burst RO b D,
BE b AU i3tk o BAREE D & o & RRRFIYICZE L
U1z, X642 36°C RARFTis) 3 HEfEH K O
BEYI o B HRORETH S, (1) 6 (3) T
SRR OB RN EB LTS, 4) &
(5) TIBESIHHER U I U wd 5 B i C FHTEIXIDS IR
KERRL TR Y, EHVEAMEICET ZE, #
BRIZWMEEL TWA, Cokd TR Liduig
I oLNB XS ThHs (Ursilo, 1961). WKIT
Ringer &b o HEMERAPEDEY) AT Carbachol %
AT U1z 2 Bl%aRd. X 71CTC Carbachol 0. 2ug/
ml AT 2 L b HENOHEL & EIOHK
EXRMIL T bNE. HERKOBA EEHD
W& b AL C0E, 42 7L 7YY 2ug/ml
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AW, HENKEEN&ZCEBEL TS K
8 i3 Carbachol 0.4ug % &% U MK % #FHk
2HHIBEL, BFo 15 BRI 4 1B
LT & % §E#R%%, Carbachol 1pg/ml £
FUIERTH S, AM30BWEL H BikoHH
MR S RIS B U 12 U 543, ¢ o B
WEHEICE L) U b Z ORIE S HRL T 5,
R TIOBACNIIA Tid d 5 H3, IRIEDIS TR AE 275
T (7) ORFETED S mAMHERRL T3S,

¥ & B

1. REWMEREB2 O CTRHE LUz 28X 00
7 ¥ oMYA X Y RN HEEL 2.

2, 386°C itff - 72 Ringer WRHRIT 35U C BERE
MTERI O QR BREZE U 12, B0 BN 7 1
KREFGREXNOEH & IR T 28525 T
VB ER DT, FLERL 1B TER OB
BiEgcaEan:.

3. Carbachol 1T X b EPEFIEX %2 FHFR LS
Tz, OB R INE L, BRI oK
BHHNIZ.

4, BEPEENOIRBIBE T~ 4 7 axu b b
LIV EN b ORTEML Tz, ZoiRiED
EEPEESHE S bole.

5. AEBRTRUEREPILIL T HHK
b0 LBEMRRK Z 0 b 0 OEBAYFHIICIZE
blshrolz, U UBEPEAHTER O JIE DS e SRkt
BHICE WFRET H 5 L & R dTIRILIZFTHES
NzEEALSD,
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v X EEDEIE T 2 2Bl T A MR IC s B
adenosine triphosphate (D#¢&]

BERIIERAY  EEYHE

RN T P SR <

WEFLAH > BEBEPE 513 212 non-cholinergic 3
& OF non-adrenergic it T ZEIN TS &
3% DOWRFZICT H WHEINT VA, HKE,
Burnstock 5 (1978) 1% adenosine triphosphate
(ATP) % transmitter &3 51 D % purinergic
MRELSTIC C DB LEL T B T E BRI
ATP i35 DER ) % INHE S 2 5 03 RS MDS R
(Ambache 5, 1977). 5 <, ATP D% D re-
ceptor (ZEET ZHNCIAKDNBEINTLES DT
B35, 7 TEBUIINKDIR I NG ATP 55
B TDH% adenylyl imidodiphosphate (AMP-P-
N-P) OfEICOWT#HE LI, 72, ATP @
AMP-P-N-P #HEfERICOWT S HE LIz, &
i, BEDERSTELT 5 M 2R L, MR b
BV HIC ATP 28BS L 2 5 &5 % Tuci-
ferin-luciferase St % HWVTHES L 12,
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T BENRRH U, BERGYIR (0. 2X
L5em) % ESHIHEMLE i BHEL, O, % ff0
U 12 37°C ® Krebs-Ringer ¥ 1 & L7z, Field
#I# (10Hz, 0.1~0.5msec, 58, HAH)
X 5 THF 2D isometric tension DHEIN% K Y
777 2N CREBLT.

ATP ZE&EFEERITIE Krebs-Ringer ¥ % AT
EFBEBIIR D> 5 BEe 4 1k % BER U, R (20
Hz, 1msec 30 [, MAFMH) <X % EfKH
D ATP &m0 Z{t% luciferin-luciferase it %
WTHIZEL 1.

XBEHRELUVER
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