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e LcFROL D%, Ty« — v v N
DOFEELGEZ AT WA, WEFRILS T —F LA
0.5~0.8m! o fr% infusion pump A, 7
F —F L DH| X g X ¥ linear head motor % j
Vs 60mm/min O EE L L, HEFTHEE O i
X, WNEDEY, pH, XAEREZHAL T 5.

)53 &

EFHE T, 97, AEMBERERT oW
THRTHRI. eV THF — T ADZEAL AL
HZEZEL T 200ml o kA TER 5 &, 7
mmHg OAEWHED TSRS R, e THRTH#
S I 7oK X 5 ¢ His o skt
b, AR FER K EEH L b Eic 10mmHg #
EALE. e DOEH, WEROL A LY VICK

E % A W *
o B R B

TAHREWEDORGHE TR A &, ®E, 775
S TG A by VEIC X A EAD
b, 7T TREGATRCERT, #Hing 30
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DERANES NI, SEREYIR, RERYAET
3, RIERIC L D AEROHRI LS f, s
EVZ S HB T, EPVBRER TSIy A
U/ﬁﬁﬂﬂ?éﬁfuf<ﬁ%bfbt.
His %t 2« 1805 L CRAESHC RIS T E L
NThic, 4 2EBEL, ﬁﬁ%%%ﬁhﬁﬂb
Te Afy% & A L Fix 16 35 8mmHg 1w F b,
RLTk 200m! #BRICEAT % & Eix 21
mmHg 1= bR L. ABEAALEY YL TLEL
HINF RS NP, ~L=TRERT 5 & Ew 7
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MEAT S & KBS R B~ L CHERIE
IR
iz Fundic patch (s b hp TERADR S
LR OB A TR T A, PBHE 3.5cm, Jig
bbb, ELRL ORI 35cm LHGWEEIC
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EWLWTFER LT 5 & 12.5mmHg & 7 b i
e ot FRRANIC Y UIBRE A 6ecm DL R &
LTWADIRIDLS BB L HEDTH 5.
Fundic patch -tk cardiac rosette {4
TTFTEAOEIHCHIEDOER DY LV RIELD, Zh
b IRC R Y) s B X AR, Tibh, 3.5
cm DV FES & L 7z Fundic patch k% K
DEIC R R A A I 2 5 &, SRR
9.0mmHg L7 AR hiews, bz &
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WA DI N s T,
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TREGI TP E R R 2D £, K1 Doam< gk

THALREHER ) D FERE & BRI
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[ 0o 4
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i 2 W) A ST 5 81 0mmHg
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R N Y N N A A A A
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i) £
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0

ornrniiar Y AR ARV R Y
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SR A HIEHR 1061449, 9mmHg
[IOmmHg Anastomosis HHCEE1. 7em?
0 1
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0 5 10cm
X 2. EABYREONES FH X AR (1)

Fundci patch %z & % F fif 81 1k 12~17
mmHg Ok X0 FEH Lo, REHIRE
VR A R BRI 4o o sy Fundic patch
BaFIHL TO50, & OB TR o B
R AL 1o,

ZRE TIEMEINC R 2 DEELR N2 B Ea D58
[ERF R HEIC D\ CIR T & 72y, A B YIRT
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B NTHIHEK, < X 5800 TRETH

7~8mmHg DIEWAEH TH - 72 b DA, 5.
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bt Dent 51 2% | 7- sleeve sensor
% vt LES Eafigenoc W L, LES Fuix
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7B ARGk LES FEoRlEc i S h
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H%. WEMEZE infused catheter k% s,
Hic phase III 2\ B9 2 % CHIEA 1T/ - 7.
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W 0.8mm 8 ODPEAEFTHAY L=~
Fa—TRANE. K12 D sensor .
LES FEo@igiy lom BT 4 o sensor 2330
AT HIRTIT 15 5 fe. sensor % — & H P ff
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X 1. manometric catheter assembly

ELF. mlo 2 {Eo sensor (XA E)
REEd 25 4, T water filled non-infused & L
fo. I 2 f@e> sensor 13 F HH)EH TH
%, il 2 fio> sensor LLabid 4 CREIEAE &
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13 Statham P23ID, Fi&dsiE iz B AE RM
6000 F A fi\ 7o, PIEIE 4T 1R 1mm o3
FE-CIRIMFEESE U 7o, PRI BRSE o0 & 1T sensor
KPR EZOROEZ0 ELTH E L .
LES [EF#3H 0 H Hik 8o SEBIC (7
5 BiE R A A R %, B #®y phase I g7 10 %
[, phase III, phase III #7710 73 3 X
5% LES oIz iyl - fc.

I3 &
LES fEo iz 31 « BiE@h o 25 (b 13X 2 7R
T TH o7, PIP (FPRAHRSE) o ofil T

TALE SR OFEHE & FRIK

QP
xl{*n}r“nbll[g just above PIP just under PIP | 1-2c¢m under PIP
40+
304
204
0 LTS
A B C A B C A B C

A :mean LESP before phase Il
B : mean LESP during phase Il
C : mean LESP after phase Il

X 2.
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<L, phase IIl &K<, phase IIT i,
phase III oJECE MER KL 7. %7 LES E
DIFAMIE X 2 ESERREF L T Tanh 2 ofliE
R PIP HTOENRET © BESRICHES
EARLT. R3CELEo—fERLI. =
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LTk, ok LES FEo il 28.8+
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LESKE L o1y 24.8mmHg ©H 5. 72 Ofl
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mmHg ¢H b, ZorDE 7 sensor F AL
13 & A E B L Fi 2.240.2mmHg ©h b
Z oy 16.8mmHg ©h 5 . inkfloFiEE
Wi 7 sensor B RED FofEix phase IIT g
#o¥y 2.0mmHg phase III 52 Eh -
#-. Wiz = oo phase ITI i LES F4 B
% ER 3w aRT e LES 1385 4o I ES) &
—FH L CTINHHEE L T B DOVBEI Rz, 2D
e B 74mmHg Ml ETh b, HRIKE
13 7mmHg ¢ % ofREiEx 67mmHg Ll T 5
o, FRZORDOBHRTERAHEFRICTED 2T
BEBbh b s 7 sensor JFE L LES FoofE
A & D2 TWAH 4 sensor DELD XS 11/
DUHEH TR % & i & 2mmHg 2 5 & Kk 59
mmHg # T2k L T\ fe. —Jiflo $1Ti3 phase
IIT 7 BB 0T B I o FE 28 Eiferic LA L <
WADS BEI N, oo LES FiikEE
Bz L A ERSTICERINICED LA AL R
1.
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T & O

LES [R5, R JE L LT O R
.

LES FE& &6 37 E © hig$ 2 & Bifighc
HBIL TEBL T io. /et phase ITL KT
B &<, phase III §iciie s HuEE R
L, phase IIT i & 15.5mmHg X v &»
HE2RLIz. cogs: PIP X v oflo ot
EEAERONT PIP L F o i 5 FHT
% otz. o phase Il o LES Fozfbi
BAMONFRESNC S EFbnEE2 B R,
Tl B e —# L < PIP X bigfr
Tt LES o35 o 2 B s nemn PIP o
O CRINHEEEID IS LA ERD e o, F
7c phase ITT & 7 §jic i3 BRI B I E Bh A
e ERFRC EAL WAL b Hhh, o
Broo LES FiNiiE®m a1z L A R STe LA
LTWbopEegshic. ¥ # phase ITI o
D LES FLBHEDEDEY RD L EHEIC A
REB XN AB . llas sleeve sensor
T LES [JEA W& 5 & BRI OIGHEE 18 5 2%,
PIP EF o FEEL EHRICIE v ERCHlEL
55L#E2, LES EoREMNELEY RAGAKT
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L3 TR S ER L, FEREAROM
WaEllzsbZ b, DZHCENT LI ENTE S,

BRAFIERRA S, B I 2 R0 & 2
BT ERD, FETXBTTIRES O ki 2 e &
LichDEINT LS.

Fo 2 3 FIsIR T o A B & 2 D FERIBEE
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1. B PIHERI S o BN & A HET, 2. KEFIRERIER
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~ 2em DIALIT 2 1R R Gk T R A

I o

et

THALAE BRI O S50 & R
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BEFHER S O L, BIFTR O 2 1:1
THIS L, PR O Ziuckbig U, REC
e % OTILL Y, initial potential HVE(H
=, second potential LD A L\ {HAH
H5.

TRIHARY vEEGTH L, BIHEE,
W4T & < 1k BER [ 3 $ o #% hn & second
potential LA v 5 (¥ 1). Submucosal
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1
0

. \ i N ’ A
\/A\\‘/“‘*\-~’“”\\*v”',r\‘fm\‘ A -,/’,\:».../'h-W-Aa\_,,./“\, j,ﬁ\v /’\ A /

Y

X1 B EEPTRS,

——y———

0 10 20sec
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#%. THEIT, second potential DILHENFE DL

duodenum
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5
0

0 1 2 3

2. RN X D MFIERE A,
Tk RBRESTRET,
T, WEEFIBETHS.

4 5cm

PP e 25 [ E NEEMR AR, A~ 7 v Ty
HE EANESD L, TFE submucosal pyloroplasty Jii T %
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Maic uuMiJ‘u';‘ UJBR Al i oo Y 17
SU o LDV,

PRI

PEORIRFIC IR 4 2 o il S e

Iv. % 5

FRr e s Tk, 30 v a0k, SFE
mbﬂ)ﬁﬂﬂlfiﬁﬂ XD, KEENHEEIC L DML B S
oL oL CHII S i, 2 ik, SRENTEE)C

W N E 2 A i o Bk 4 T I - oIS,

}
‘\ N MH_« letEzxbih. i

A m(/)J'”E]
/HVH”J‘MHHL// I8 i R R (i )

;5
Ex b T

o O &
IH] J/’\‘/)4

rl,‘.J’ ﬂ ) "\[U r)J(:_ s\

N /.’7 /’) :' » ||‘A

N AR

SOk, BRI o (2

Mo, I T B B [ AT . XXH”H'nuuvi'ﬂ/)l[lwH
DRI 2T, IWEnc oL i & s X

5 Ie BN DY AT f; Shh L Ezxbis.

-)f. TN U AR Re 40 (T B IR 72 & D X
5T, BT H &R [ 0] S I
nm”ﬂwm;a, ;h%wmm

A IR,

U+ 5 &,

\_

LT\ ‘4/7‘}\".

]”4 /L JIHUJIJU["[J// M;H ]u‘n~ kL)/f
B A R

e <, T A, MM O I A 4

- I 31 1
FEH B &, FEAL

“I Iz (=21

5|
BED p — 2 ARLE)JIC LY, AU v Ak }\ Wi
2O BEIC b A PHEHVIREENE,

> AT U I ~J|\ IEnbEE-TH

SO X9, WEEMENT XD HER

DI, M,WJMHI'U(/HL fEvz X b IR

BT 15 10

Migho>
{ « pI"]

= WAl
(AR <,
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W2y, (FEFRRCHEZ DB 00 LB 2 b R
5.

SETH NI NG R VBT, BRSNS <, BE)
HENC & 2 HNEL+4Tle {, BFTRES 05Kk
AT DS 278 2y, IREREENC I 5 o2 %
nishotcbDEEZBLRND.

S.P.V. without drainage 1%, M4FTREE
DAREMRENRA S, JPTREIC & FnE e
EMZ TS, EWEOPEHRE &
Rig oD, D, WHEBHORBHTICEH
WCIERBECHL, BE A H - ch b EL LR,

V. & & &

VEREBIREC XD, PRI O FERIE A
AEDHH & SEBBBE L L2 A, BN

LA FERIN D HBE & WA 157

BOPHINCL, SWEREBNC 7 - e i &, SEED
HENCIEERR e S S 2 i dobh b b
Sl 7z

X [N

ZHMICH (1978). 2 HEIEYE GIRRM 4 % O HETHES
. H PHaE 14: 254-256

Ok (1968). LB R % H1EMcoWT
D 2,3 ORI, H ML 40 131-143.

R RS (1968). HAFIBRE—4RT T O PElibkaE
oW T—. ¥R 50 2923-2930,

ZIFZER (1978).  SRIRAOE M E K EMEURER B ©
MITEREABEge, AR 140 43-53.

BEWS (1979). H OMEBhEAE— R BPT o
) B g o W Tl 5820 B HABRSSRALEE
322-825,

5. Oddi #F #) % o B ® & B K

RIS KR4
Ao = o W

L &I

HRGEAR I (B AV RSB ok, -+
B EBIH LoD, AT, BEWOHEH ATy EE
&R Td 50, FEcEeES 5 Oddi fE9mL 7
DEREL T 5 EEBMR L L CTHEBRI AT 5.

UL, 4B FTcoRg, WKRMECESER
ChHph s, Oddi oA, B2\ k|
P DA I DLW Tk, %< Otz 54
Aod D BRO—F AR HITE 5 T,

B, MR 1T A E B EEE 4 2B
T2 505 & LT, M HESHTEEE (pres-
sure sensor) 73 (NIZ JEEAFEF (manometer)
L, B b 0N e Mok AR S
D\ ik FEAATTR O JRE R IE R Y i
LU, PLEHIBRE DRI A M2 A & R4t

HRBOLVICHZE

HEREN & U CULAE 2.5~3.0kg fithDifEE
BT %% fl 7o, JREEE sodium pentobarbi-
tal 25 mg/kg ¥ 7211 ethylcarbamate (urethane)

BENRERE
OB, = B/ Ok W

1g/kg % HHIRPIH % \ R PIC B G- U T R
FRFEBLS W ILENEF T TCBmELCD
D JA D, REREAI, MRERIERIE LT
vagostigmin, hyoscin-N-butylbromide, adrena-
line, noradrenalie, phenylephrine, isoproterenol
BRI, F o, Wb ALE v & LT CCK-PZ
(100 Boots, UJV, & 5% 75 1.D.U./V Karo-
linska), caerulein (20 ug/ml/A, Farmitalia), se-
cretin (50 Eisai Ujm//A, Eisai) % v 7c.

¥ 7-, WKM cholecystokinin st b LT 1
WAL 4 vk (FEisEs) , L-trypyohphan %
7-i13 L-phenylalanine % fiy~7c.

VR TR T, B RRIERT
BEZIED 5\ il a it B
AL CHREROEB) & Rldk L 7o © MTxL T,
T AR R TR R T E & FLIIC R A
U, [AERIC RSO S % aték L 7.

P s Hriciz FACOM 230-60 % Jif s 7z 2 v
Vo= X~ L X 20H &7 -0y, et BERF O
HMBARIC L % 7w 7' T ARJEH LT,
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EERER

I. Bz

a) BRI REKCH S vagostigmin 0.2
mg/kg # 5 X b EE) L% hysocin-N-butyl-
bromide 0.4 mg/kg o #5338 A i B E B X
4l X h7-. adrenergic amines -¢%, phenyl-
ephrine (0.15-0.2mg/kg) ©jufk, adrenalin (5
ugl/kg) & . noradrenalin (5ug/kg) CTIEE D
ETa LD,

b) WMtErrevhHsb CCK-PZ2Ukg v
Vg oy M EE TR RGBS L TR E
<, 47U 8Ufkg LT Ao T EB)E
HHICTUE L, IRhaMERE 2 WA ED .
F i, MERMGEES N TLEL T 2RI —3%
U CHRIT R A L b b e,

CCK-PZ /) BEHsfmig ik Nk 5 T 1 HHH®R X
D ILERIGEEENIETL, R tka ik T
LR RNREDL .

—J7 caerulein [T oWTlE, Vv s v b iE
T3 CCK-PZ $ 5.1 L R DB E S e,
DEFHEHIR ARG T, FORFEREETS
o TR O EENITUAE L 7.

c) CCK-PZ iz X 7 A 38 R v 3 e BhTAE 17 Al L
secretin @ Ff#G-1C X b I S huie.

d) atropin DR, B 5\ IXSEHOEAEN
g X 5 ¢l CCK-PZ iz X % JRER R
TEETHEE BRI T

e) FuvAVEEARORCY ¥ o+ HEEA
WCEEL B, B5H5-10 ik — R HE D)
WAETT 5. 200R % X 0 IEEHIDIRA TR Z DIk
U b3 EBTTAERAE~ E AT L 7.

FEEE I E B IS TSI & B T, JEE)
JUERFIC 5~10 B A M C e IR H D PR A
b iz,

L-tryptophan (40mM/hr) 50 X b, 10~12
S —H, MEBHIIH SR, ©300H% L D
FOTLIEL 2D I,

II. FeRR#r%e
a) b hrIERWT, B, EEREETRALE
T B\ T, BINEEE 708, MRV
4,8 @135 STz
b) CCK-PZ (Karolinska) v v s v b i
BTaL, BREBEBGESIETL, #3~5

TELESERI O AERE & HRIK

SHERMED B AWWIITIZ LA LTS, 5~6
SHI D RAOSEITUEL, 6~7 DHRICILES
R E B el gD, T, ZOREI
—F LT, BRI &b e (X
1).

A.H.50 3 . 0 CCK(Karolinska) 11 D.U./kg i.v.
W —
5 L]
! g \U“ !
\;\ ﬂ(<\:
et o e L
\ub;gﬂ Y
. R ‘./\
v \ ’ =] Hid
J i )

z WML T

duodnal movement )

= 3 min.
A " A~
W\’\/\; W\\L\//\'\ﬁ/ 'V\N-’\U‘/\Jx\/\j/ p\r/

6 min.

|y g\\\_ AN \ /’A\/N\/\/‘/\.M/\/\

‘ VA J
Ly oy 8 v \ bttt

} bile excretion

X 1. e -REERSEEEENC 5 CCK-PZ (Karo-
linska, 1 1. D.U./kgi.v.) D

POWER
5.0

~
19
B

&
=
e o
=

=
=
S
=~

\
|
\
\
|
|
\
\

T AL a
. R i SL -,
- _..-' A ...'\". \
0 . 0 _

901 () 5.0 2.5

X 2. MERMWEBPEIO2 v Lo —2~1C LD
voxil
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1. kbt WL A
WA A VV&AJ
RN (RSB )
CCK-PZ 2u/kg
WEECCK- - i o
PZ ffiH Jr\'*[\;;{m\’\/\ ROVR i
’\:Vj i WMJ Mg, m,/\,\/\,V\f M«/‘/\Mk\,
R t e o
. (B — ) me wj%a

2. TFx CCK-PZ 8u/kg : 2R
S+ R MHECCK -

PZ & 7fiey

A RiBRE (IR

1R CCK - PZ

(73 /&, [

TR R ) JMWW\AM-’M

Sl -~ PRI ——= | | | @ 1

el i uaxﬂsra GR)
X 3. MEHBEHEREC BT AREE R (FLEE) o&El

o) M5 HEE, HEEA, BEMILETRED
FRFERIT I\ T 439, 8996, 10096 v 7R H AN %
IEdie., ThICKL T, B, REEAEYRAL
B F TR 8996 1 AT T A 2 b b 7c.

d) EEEHALa v .—2—1C X DR L
7o, ZOEE, AEHOEAE OB X LA 5.0
MBOWTHHZ L, ZOWHDAY —HEL I
H, ORI S DAY —2NBET S LA
WoERELRITIIRTH -7 (K2).

¥ & O

1) wHFRRLTIE, Oddi #EHGITaEES
WA & AR 7o, i E B2 R L Tk D,
B g, AARENEE AL v ORY,
Bk, W, 7 3 /Mot EEBRNEA
I b EENLIUE L, adrenergic amines ¥ 5Tt
B, EHEEHIGERTERCA &L D b i
(= 3).

A EMEEAESE AL VT X A BRI R IR SR E BT
HEEFIL atropin FiLE, B 5 L IXEAEMEY)
WIS R T HERZ T o &b, Bl
BIEREEZDND.

2) b MCRWTIL, EEARICE T L Oddi

FEROF LI, B A RREL TR D, AN

HILE A eV B
ARIR AP e - T,

HHBOEEL Y X L RigDh,
— A BN R T s

WLTEEN B E DB .

2)

X ik

SR, (LIEIER (1975).
) BERERFIC D W T,

M=, =
vl (FLETH
664-672.

Kobayashi, K., Mitani, E. and Yamada,
H. (1976). the
disturbances of the papillary region using

[iBERS
HHEE 728

Studies on functional

a pressure sensor. Gastroenterologia Japonica
11: 293-299.

Kobayashi, K.,
E. (1980).

pancreozymin (CCK-PZ) on the movement

Yamada, H. and Mitani,
The effects of cholecystokinin-

of the terminal part of the bile duct in rab-
bits and humans.
15: 570-576.
IHIZ. ZE %W, IIH3E (1981). JHER
Sity 1 0SB REAR — R PR BT BIL T R L B
2: 29-35,
MRS, S0, UmE3Es (1081).  FLEE
B OWH M. 79 =7 81 185-190.

Gastroenterologia Japonica
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LB SRR O Hel & BRI

HOFi s 17(4) 1981

6. REERmMER Oddi BHOFRELRR), HWEEMENIERICOWLT

LR
g

FL&®IC

LD 5w S A BT o- | Hs i EE g,
FRIRAE A Oddi 2 fRgE & @ Bac B L 7e 8
bIhaavybe—LLTWbEDEELHND
(LU, 1980). #&ARE A i 0L 3 S AN 1A
BEAERERS & MR I RS L e T b R, S
DA HIE R LA LS h, 2o
HICHH L T B0 0ddi T 5. Hand o
I HITEK1 o< lower narrow-lumened thick-
walled portion, Kune iz J y113 narrow-distal
segment (NDS) k125 & o BICKNST 5 b o
B, DMK F L ORRBED R = b 23
LD VBB IRD. T2 T,
JREDFHOE L § Fid <& 0ddi iz > TR

Upper wide-lumened

thin-walled portion.

Lower narrow-lumened

(Hand) thick-walled portion.
X 1. SRR RS A FET ORI & D T

NEEL I 5 TnDb,

ST Ve
NI B -

TR D OB A L ) o5

BIEROLUVICER

1. ERESOEES

FRREAE + FE s PN A R ) & v 4335 LT
TRV G BB IS H 7 1 & 0 7 e JFF e e A
THRROREE A Lo 20V, AR+
ARG A 5 5 K B e KHOVELE, WTThid
JEH D MEFIR e+ 38 EEE R X O+ RN
BONBENYPEW OB H 2L T b LD &

bt 5. i, kR FECEEE R
frfe, IR A & D £ Ty 5 0ddi

WiaTER L T 5. E5I1C, - OBfEito—mix
LR DR v 2 Dz & BEE S, WH O
MNO bbbt (N, 1978).

C D &5 R AR R IR IR BT O -+ s s Pk
Ha oy be—~aL, FRIBREDRERST
i IET ARSI IS s T A b D E bR
5.

2. EHEFERN B

T IR T Oddi f7e b o+ TR IR BE
ICENLENEBRANTEZ AT, W OEB)ELL 2 E
H, SHIICHBIBEPIED RIS X OERHO
NEAEYEIIC X % A8 X Rk o R A 4 & 7
Vv, Ihb SHSGMoOEERGRERF L. £0
A, Oddi @B Eshic —% L T REMNED k-
F, BHEADO T BN H O Rl B Z S e,
| B B 5 R A R i P o 5 2 B v —
HL CTALRIH, > F ETE R
W BN AR &l te (X 2).

AR CIREER H % 5 1 TEE 2 HE S e
Aot Oddi ff, -+ e BB B A i
2N FES AR, & TR RE L. 15
Lt 2 BRFERGHED 7 4 LAk 1 2 <Fs
¥ 5 e (K 3), Oddi fio HEIHEH DS his
W, T7sdoh, KRIBAE AR O Mg HIC sy
THHOTZRENIHABES e, Ly
L, T4EBERH OBESEENC X - T+ 2B BRN
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L .
[a22200 s 00 AARSRR ARARARASARRARRRA DA RARIR R DA R DA ARAARA RS | AN LARSIRRRAA1 o v T

‘ , 10sec. , |
L_AWH—*L— OobDI —

500 «V

.

DUODENUM

T T v
~ T R IR A

50cmH:20
IJ3CCTO C J I K ] [X BILE FLOW

N\NV\/\/\WV\/\MA/\/\,\,,V\/V\.\_, PRESSURE

X 2. Oddi MilEBEEC 3L CTHRENEL L5, EERO-T LIRS A il S e,

Electrical Oddi  mumess 1 LI na - -—
activity Duod. .
Bile flow — — — —
Frame No. 410 490 570 650
5 sec.

- L _J ————

1] " [ 1} ] LI "

650 730 810 890 970

K 3. BEHEER & Oddi §57e b ONC IR IRBRE T OB KT E) & ORI,
Oddi i OHEEEI D H B NI\, LG OR IS EH O+ 8Bk 2 & B e,

PEHZ AU SRR, M tens 5 e, VR RO BASRIEENC B 5L, SH IR e &
—77, BB P FE & B33 X R o [R] R R g% T, AN b ARG X b T L Tw

VEREY D HBEED S EENERROILIE— 54D EEZLRS.

%L CHEEATRE, AL T RE R

W FhFRBE I i, Lzl $RIBAE R b b'a ik

ORI DI RA LS & 78 o FEAT g e (1980), mssamoms, FeEs: 35
bi, Wl:]:ﬁﬁ%%?@ﬁﬂ?%gxé &%ff‘/‘jﬁ%éﬂ;&@m, /ﬁ 2354‘2362.

s RS, IR S H 5 —EL i ANEIERD (1978).  BLMEFERIC 5 < SRIRA K IR
FEA LS ST LabiEslo+ iRk S ORISR, AEALE 1
B AL~ THoTo. 2O SN, 7 707-720.

b Oddi DO BSREFE A 5k L T B LD L# FHERHS (1978). T HERERAEC X 5 MHiEER A
25h5 (P 1978; /NEf, 1978). IROBSE. HFZbRGE 110 81-99,

NEPEE— (1978).  {ERBEFFHE, S4FE Mook No.2, 1-

25, @B SR
¥ & &

Lh o~ & offix o gleskif L o, Oddi
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THALEFERO T O A8 & R

HPHERE 17(4) 1981

. IMENGEBHOLEEARNR =

AR F B
L A A
R 1
L .
ARF I
oA

e

mER I

NP O M AL E T 5880 5 5C, LN
EDEACZCIRD B 5, ZonfotEay BS54k
HERCREL, FOBENREL S Lo, =
DD L, SMLFIERIY (external anal sphinc-
ter, EAS), JT7#5#945 (internal anal sphincter,
IAS), JTrt% (longitudinal anal coat, LAC)
TH5.

FEERCIRAEAL, 130 D4 o FESR I &
D RREEEEAR 2 T2y, % & B GBS, &
DRRBFIZ L - TLHB%E 51T, ERI/KEIMET
THLERMS1DT, UBRINAREZ S Z &
L. x5~ (10mglkg) ofETEA L
Db, TRF— 1 (15mglkg §iE) LEEL,
WD E & TRMmPEERZBRL, »< b
WLl EE L Tanh, BEIEE A s L 7o,

BRI R AR E L, EBGRO DDA~
T T TN EME D & v — &R P FE A L
D eV - Y = Uy THIL K TR
INTEY, Eb VAT o« —HIEHREI T
5. BLKIEHOY v 7 7 v FiiE, BE 2mm o
XK $1 TR M A NP N 2, PERI o hN T ¢
FIAL . CoOBBOAMK 1mm 13, ==
RRIEEL ChH DD, ZOBEM I T, ko
EAS,IAS, LAC oiE@haiték 5 2 LN T 5,
FfEOEMZ, ILME 0L KL 9B, 7=
E—RID LM & ol 2mm DS FIA L,
TROBERIEE A R 7.

SHERIMIOIEENY, ~ DT, HEERAEL T
fEolc oDRMBEMA, N1 K EEICES L
TELEk U fo s, HMMESBORER LY £/ & Ul
B®), COBMIZL 5 Th, PIEN & IMER
B DWEBH RIS GRS S D & & A A5 7.

RUERICH ek, HAXBBONRZ TV v
2 -8 =T, REBICKEL MOy 1 v, £0

L LG
AAT, K
BoARE SR
"k
RIS
B %

-

T, JEMMEsb oM GLFRHE), FoTF
W, e, Xm0 S O IS G E), &
TEACHMERI TGS ¥ 7B oM R (LS
F v 2mglkg T, MR BRI O ©
BRIy 7 THIENEL, FORE, NENG
AR T %, BRDT —F7 5 7 b RRT S
WEEIN B B 1) BT B DR L —F v L LT,
ROBEEGBILFNCT TR X 2 ATEDOHN D
D, FEERETH, EBITME AR TR,
7 b~ )V CEE L oD REE s X O A
R, ~<bF vV e v R3S o
LCHEmRL, ERFENREEORIELIE - 72,
B EESCRMOREETSIREL, HiEEED
DR LT DD, ZOFIEH FThib L OWIELs
FLloo Tl . HIE T NERG & 4M6Ew
W IRIEFELWESTETLCES N, SMNT
MEG»NET2E ST, FORIMTS. &
SEAEFRZRCERN B U A L. FOIEH
IS OSMU—ALI2E 45 & ORI, M7 L 7
R BHID. Zhik, M. retractor penis
o pars analis TH 523, LiEh <, PUODGA
PATU CTAELD, R THMUTIRILFIZEm 231y 5
L, —JTHiB TN e E L, B/ SiER
DEEEL CTHNIENHCBITT 5. M, 4
BT OB S B Db T, KEemiEsy
deb, WT, NIERTIS £+ FTIRE L <l
BOMMGAET 50, BHTNExE, —EIEY
LU 7eiEERIDY, FDOERITIAT, W DhD
BHERIC o % EFIHIC, FORDIDHE X
LT, SMERIROTCE S - ThHB. L
LDOFTRMNS, FHELIRO=Z A5 EEL .
1. fOMERBOH EFLT <, PILFERS
(IAS) 23, BB NETIOIERETHBh, Fhé
LML ICHFETH DNIHER/DHH L ZATH
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BN, FHHEDIUL, TOMECERRE, bR EREINDBLEZALINYD P, FORKIIT KT
KA DORRVEN D, Oy MEEERL 0. DIk &, AT D, EEE 0%
2. HLPHEAES (LAC) OBSEEIC DT, 163K BARB L.

Decerebrate dog, 30 days after sacral (1-3) denervation, spontaneous alteration

AcP MV VA
f S MWWWMJ/PMMWM J [/\ﬁ/‘

1A
I

% UMMM
1 BB REEINT (BRI RSk AILPINE & NEOTEBI OXE (A ZREET)
A. Decerebrate dog, intact preparation

20cc.

ACP
r
'
IAS

: ffff(lff‘ffwmﬁﬂ//w«wwN///W/MJWWW

B Decerebrate dog, after N-M block (Relaxin - 2mg/kg)

EAS
M 2. BEBILFIRKEHCBT 2 HEOGIRER RS OF 5 (RBRER v — v Ok —20ml)
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3. b FTHAEIGO FEITDEIDT v -
NSy SRR, MR EAE L s & s
5D BB, TR bbhbhoxg &
L7CRTI, B LA EWIBHIHO P00 & ¥
T, MEMENELET S, Lol RERo ik
B3 L, ZHikEflar oligoganglionic (1/2
AL 13%) THB.

HREBEENERER L BT 5 &, KRDOMY
ThsH.

1. IAS o {RER) (156~30/ 45D F s A %
A7)0k, BREMEAR, PRINELAR, RSSO —fRets
Ty 7 K, BRI EEA DS

AL HEA A5 0 HETE & WK

KR WTHEEI NG, XL, KBk X OE
MRETINNT X €, ZOIEENME T S20T,
XA Fa B> tonic TRV 8% 5 17T 5 %
DEEBEZOHND.

2. ITFVEH DR & 7ot FiE (EBBAT
M) CEEREZHE 5Dk, = o IAS =
S 7 EFOWEITH S, FHICK L, SR
YBOMFET H EE, FREBEITEERCAET,
BEPYHE YEE D Z Tk, KIGDOREMED I F L, M
ORBETHAEE LT (X 1).

3. EAS oMK 5 MG & L T,
(RHEVE 7 & oS ilikE D, MK % oo tonic

Decerebrate dog, N-M block by Relaxin, artificial respiration

A. Rectal distension by balloon (10cc)

AP WMWMW“W““\\—///M”WM““wa
A i
sl

B. Electrical stimulation of divided distal end, rSi(sv, o02ms, 20Hz)

C. Electrical stimulation of divided proximal end, rSi (1sv, o02ms, 20Hz)

ace “mw/\jvjw - ey
b

o BB

R 3. EEME (A), SIS MRERME (B) s X0t (C) OELIIMICHT 5 IAS & LAC DIRE
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TN B 5. BigicownTiy, TAS =41 74
S &2 NIETRRARET L0 5 2 & 25GE
Xl (11 2).

4. LAC iy HREEE2 72 <, (B MROEA
I E 7B B X 5T, A 23— 2 b
TS, TORNEE~OFLEINE L, TAS
AR 7 MNC X B TR R T 513 £ Tiion
», —FOERIRE (A2 7 BT 240
LEzBbRD (X3).

FAAREE A DPEBIC 1§70 S fc iR £ 2 X AT JRaT

5.

X ik
1) ek, BLE-L, =K SlbR I,
AR (1979).  EBILFIRSHC 31 5 fE,
Py SHIEPHERIRT O 15 R B3 2 SEERAOBT,

LSRN OIERE & BK

165

NGRS 151 189-190.

2) Evans, H.E. and Christensen, G.C. (1979).
Muller’s  anatomy of the dog. 2nd Ed.,
Saunders, Philadelphia, London, Toronto.

3) Gillespie, J.S. and Maxwell, J.D. (1971).
Adrenergic innervation of sphincteric and
nonsphincteric smooth muscle in the rat
intestine. J. Histochem. Cytochem. 19:
676-681.

4) Bouvier, M. and Gonella, J. (1981). Electrical
activity from smooth muscle of the anal
sphincteric area of the cat. J. Physiol. 310:
445-456.

5) Aldridge, R.T. and Campbell, P.E. (1968).
Ganglion cell distribution in the normal
rectum and anal canal; a basis for the
diagnosis of Hirschsprung’s disease by

anorectal biopsy, J. Ped. Surg. 3: 475-490.

8. M XOEMHEE - EIB-AMEFIENHARFCOVT

PRSI L2
NI N S
PRULL M 5 VX BV R BT BT E & o Ot e o
THH, T LD KT X 5 Tx O IRHES ) ERERBLUER

IS TWA., LOLEALEMER S D 5 bE
L, Ed A A3 B ST DU THGRD G, 3%
D& SICERAENEER S h, TR —
P ST B —JF AL PSR o I 3
L OBRMERRC, SRR P IE R B
SR, EBAROBENCOWTILIE E A s
AT, 2T hb OB WALIE
KIe s T A2tk LU b ofifET IS ¥
LR DR OBENT S TR L. 72D
WIS RE3 % B i O BSRE & TR L 7.

ERFE

KBTI WD MEFIRR (6~13kg) & L,
chloralose (90mg/kg, i.v.) TH®: L 7. 4L
Emic EoBRTOEBE 2 R4 T 5 HBT
gallamine (3 mg/kg-hr) Z#:L, ALIHFRTT
1T7e 7. PILMER OB EN L BRI = + v
AV~ TVAY o~ DAL
TRk L 7o,

WALFIHERIT O B R EBHD V) X AL 2~
610/ 5T, BB T14~15[E,"53D Y XAHNRD
Ntz COENY X ADRLABFTE, TFHEM
BOMBEIMC X D, FoOIUEIR/NI DB
RLHPRMETT D, SILICHEBEMEDOUIMIZ LD
RRILEEAEMEL, AFRERIL 708D,

PIRL PIERI 5 A B L T 2 38R GRS I Aol
& TIHEMR) Ao 5 L Bk LA
T5. ZorERhRix guanethidine (2mg/kg),
phentolamine (1mg/kg), # %\ % dibenamine
(20mglkg) 12 k - CrRAEKMIZ B D, L AN
FRAR O ORI RREA R TS, 2o
flzhFux atropine (0.5mg/kg) THIZ BT,
hexamethonium (5mg/kg) iz b hsb. L
D o TR =7 F v ) v WERER 2N
L PIL P& DIk 2 ke = L, BIRSRR Ik
TrLUFy v, Eay v s - v RN
LCiigEri o4 boLBbis.

ol I R D ARG RS R D 1 A A Rk DM AR
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A. B. C.
Col Col Col Col Col (Col)
Hyp
Pel
2 min
[V\ \ ‘
10g
P~ — N
CCB CCB CCB

K1 FE AR DB AL SR O R ORI O NILFHEC - 5 %058,
A xR, B: WAITHE, BBRWEMEDEH, C: guanethidine(2 mg/kg, i.v.) HB54.

G AR S IR =T OF (T AN (TN AT (S
D LK 2D B T RE AR S X OV MR A2 e TR ) e
LTCHIZEA LY BEA55 1, guanethidine o
BEICL s THELE (K 2). Lichi- THIE
A RO &5 E T, BOKBLELLT
FUHEBEHRTHE EE2ZDND.
FROEOBERMN (FBMEE X D EHTRED
530DT, ZORCIETEMROERZLEE R
%) O1RAROMHICELIM TS &, NILFE
KW < kg 35, = OMiE A BRI TR Y
MRTINT L C b A 29, B O Y)
Wr CEBREE X D RRAUT) X - TRELH
55350, SEDRICITMIEL Ieh o 7.

A. control

B. Hyp cut

— 7B AR o AR OB AR AR M
Fs % LIRS D, R O B AR+ X
O F O T REMEE A O L C b IR 5. i
75 B S R o0 PR AR T R AR A R O MR
THENHIR D, LicdioT, ZOFRAEE
DE G DR OMERIE D R TR L RO &
THLDOLD, BBRMEELRLEETS LD
<, ZOEOBITEBRER AR L, —IBixl
BHiETErDT, BRARELREPRETS L
DRHBHEEZBRD.

EALKE G A T A & NILFHE R B R
IWHES RS D . & OISR T IE MR A w4 Uik
LTChbTNEHITTHDRT, 5ICHEMRE

C.Col cut

oA e |

20 ml

D. Gua 1 mg

e ]

E. Pel cut

N e

F. TTX 10 pg

YT

2. EALKEGHRE O PILFIES T 5 4R,
A ESTRCMREESE, B WATEMREDNTE C: BB EEDNE, D DI guanethidine
(1 mg/kg, i.v.) EC XD NILFHERH ORENED R Tn%, E: Wil ERtemeg,
F: tetrodotoxin(10ug/kg, i.v.) #5-1.
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©©® | LLI

o o e [TTTeT Rpupp——

S0 N e I,
| L

©
......................... y R
Pel

S

Pel. plexus

IAS

Pel \/

3. EAFEE—PILPHERIH RS O ROEE I X OSEDH & R T BRI,
L: &S S IUEE DC: @frfksls, IAS: WILPUESH, IMG: THRHBEEIRMHEESS, Pel Plexus: B
e, Col: fEEMEE, Hyp.: THEMWEE, Pel: BMRME
FRILEROK, BEHRIIROKE, RO IR TZOERO X D iEvC & & RT.

UMFT 5 WL . O X o3 % guanethidine
X S THILFENT OREYED 5 &, flifgX
JEVHBLL 7o, & OMiE SO B S iR 2 U L
THiz & A EEPS 3, tetrodotoxin (10 ug/ke)
ko THELE (K 2).

F I, WRHHRZRNAT 2 B TERARE &
EE oM THE L AREL, ToERMOE
B EIE 2 AR L C b WILFHEFI 7 e BRI 2
Rbh, ZORKEDFITEEMEO YIRS 5\ %
B OBE (Li~Le) 2Vl 2Z L1tk 5 TH
KLt FoER (5~8cm) ORI THM A ¥ &
IO HEDRL THEEECL, ZOMMA ML
R L C b R L PSR O R I 2 R
b, Thy THEEAEML CLEBLZZTT, &
N T OB S 5\ 1% dibenamine ¥

% &
PLED#ER X0 4 = OWNALFHE T ORikEs X

O H R AR L T 50y, ThEM
BX D LREBMREOERANETHAEE 2D I
b AR —AILPHEO ST v T b,
(1) #EWE MR 2 R OB KO EO8 &35 AL
O R ERR»ETH L. & ORHHHKEEE
b, FEHESIIRAREZ PR &35 Kah
TenwkE2 b, ¥icZ ORROZERTIEM
EBOMBERCSH S HREIhS. ¥, 2)F
B A SR OB R X USROG &35 RILFHERI 5
WHEHSH D, FO—IWXMEEE T LA TE
B L PR ETARKBLELET S, &b
12, (3) BEPNANRE A AT &3 5 T RS b
FAETH. ZTOMO TFREMREROK &35 K5
RERS 75 S WOENMAE BRI X B Bodsh Rz &
ALBELTWEWLDEEZBLRD (X 3).
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BREE 1.

HALE IR OFERE & IR

H e ek 17 (4) 1981

TESEEERIE (LES) OEEE & ERIK

—LES O #iZ#Ei(C & 3 RS &b (C—

TR RS

S S-S
5 e, A i

N

i

SRR

&

.

——y

A = = R Ok

BEIGA 2 & —

=
Uy

EERVA SRVt )

LI -3

B HY

LES i3 mpigit ROt o R L v,
FOBRENERE ST B EEZ DY 2, RIEL
SR E T D Sk, Aldl, v
FUTREFE RN IS X b FiRsER & fuic LES
o x st L, LES offEttfsio —maib
LT EEZ A,

HRRUAE

S gL AEMRg Sem & His /5 X b EJ5#9 8cm
D 3 % R TR 3 % SRR T 7 2 1 e Al
Wi T Ui BRI EE 6T Bl 5 h,  IiRTH
CHEREATTL3Blch D, ki T
RGN HEITRT, W1y A, 3y, 67, 1
FABNEREL 4T L 7o, NERDEXAE
L2mm D&Y =F v v EFRERL, £RKE 0.2
ml/m T AT % infusion ¥4 fu7o. RKEIRT
#o HPZ o x, LES £, BETHaigoRE,
£ NV N G 1523 N S g AR
curling (or segmental contraction) o FgEJHEE,
gastrin 1y/kg #iEAMIC & % LES oG RO
Z Dery2e{k, dopamine 1~2+/kg/min, 30 4
AEEnc kb LES oNG/s 12 E |ETL
7.

B #

1. AT HPZ OF & 1% 2.9+0. 4cm A
Hftit% 1 » A 8.540.6cm, 3 7 A 3.6+0.5cm, 6
7 8.6+0.5em EA 7 (p<0.05) ICiERL, 12
7 A 3.3%1.0cm TH - f. 2. LES FELLfaT
14.9+4 8mmHg, i1 # A 14.5=%5. 1mmHg,

AT

S
B

3% A 15,0%5 0mmHg, 6 # A 13. 7£3. 9mmHg,
12 # J1 14.1£6. 1lmmHg & #£i37ch 7o, 3. HE
THEsREORRRE A A D &, FETIEIE 10096 285 fl
%1% H 60.9£25.69%, 34 J172.0%31.19, 6
7 81.1416.9% L AT (p<0.05) I T L,
12 # F 90.0210.09 LEEL 7. 4. BT b
e i R R KBS A IS A & B &, 1T
2.3+0.8 o ilitt 1 » A 3.8+1.3%, 37 A 4.2
+1.1%8 (p<0.01), 6 » 7 3.9%£2.0 %, 12+ A
3.6E1.3 % (p<0.05) L HTLEREL T\ fe.
5, 78k T D Curling 25< D3R L 2 BELL RS
LR ARG S L TR EEE R 2 5 &, fivEl
11.196, #i# 1 » A 38.29%, 3 » 7 50.09%, 6 #
F 44,49 EATE (p<0.02) WL 72235, 12 7
AT 14.39% L [EE L 1. 6. gastrin 1y/kg #E
X h LES JEIXREEIHT 1 14, lmmHg 725 39, 4
mmHg & 2.6 512 AL, —HfigTik 13.9
mmHg 735 28.8mmHg & 2.0 5D LA TH -
to. HHEAELIH 572, 7. dopamine 1~2)/kg/m
30 AR X b, LES EXfifi KT
BT ERRED D RIS 5. E 7 1y/kg/min
X b 2y/kglmin DFi73 LES JEDEE F 233 % L
Mmoo,

Z ®

BRI A KA RE OB I X D THAE 8cm
WV S IR X 5 LES oo (b4 Zie. HPZ o
BT TS X D B~ = 7 IRFBIC T 5 72
fed bl E xS . LES Tz LA &8 a3
ek otz LES i s X v 4
fehTuwb Ewd 2y, LES oG b As &
CANKENEEZ TG, SR ORI X
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Length of HPZ Pressure of LES

cm mmHg

51 20 4

4 4

* * *
34
104
24
L *p<0.05 m+SD
i m+SD
T T T T T T T T T T
pre 1 3 6 12 month pre 1 3 6 12 month
Deglutitive Relaxation Reaction Time

9% Deglutition— Relaxation
sec

100 A 61
5

’ +p<0.05 YT : .

501 § m+sD 3

21 +p<0.05 \
*»p<0.01
I f m+SD
pre 1 3 6 12 month pre 1 3 6 12 month

Reaction of LESP

to Gastrin Administration LESP
(17r/kgiv.) mmHg dopamine 1 7/kg/min

mmHg 10 R
601 5 pre spv 2 y/kg/min
50 : min.

1 -5

-10 POy

401 —15

30 1

201

104

T T T T

pre peak pre peak

pre spv post spv

FEHUPIT AL A PREDIEEATIC X 5 LES RS0k (n=35)
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D, BETHEMEORE & KGR & M EE
L7ehs, REMEOEREADO 1> H 5 LES
DI EE S F, BRI & 3 ok i ae
WD FEe LES HEjfeom kic X v[EE L 7
SO EHE X Fo. WIS o S  FE AE F vk B el
BOEEW L 5L 00, FRREC L5 RERE
HORFELEHETER LD EBPLRS. T2,
HY)FCix curling ¥ #-13 segmental contraction
DIEEDBUIEUIERD D FL7o 0y, AR & B
DFMBIEC X 5 REEC X 0 EEBHE S O {7 5855 5
DEER G W R X 2L DT b 5, gastrin
%> dopamine o & fific X % KYIRTH DB 720
7oy, e LES WlEBERT Db £ 2 bR
7.

WEIFIC X % achalasia #£3 4 o KIS T
IRZ T oD ERIERSEFRYD X b
STk bh, Anderson® yIE TS D W% A
BEL T\ 5. LES o> ik sk
PRI, AR BRI R B < &
E2bNbH0, ThEZnBATHEMANSDY, b
2 C LES o HEhee £k L€ v & @i
LTwa. SDICEFHFEMAERE 2T 7oun 8 S
Tw5b,

THALEFER A O K & BEPR

HSEVEfGEE 17 (4) 1981

& B

IALEERENZ £ b, LES R P i+ o
B SOG4 g5 U 7223, LES [E, gastrin,
dopamine 1542 [ I 21 7808 - 7.

X ik

D) HARIEH (1979). FEPIEMBL D 2 gl
), Lo, EMEREOATE, HLBERA
HOH3E MLRERREENIES R Bl
A

2) Greenwood, R.K., Schlegel, J.F., Code,
C.F., Ellis, F.H. Jr. (1962). The effect of
sympathectomy, vagotomy, and oesoph-
ageal interruption on the canine gastro-
esophageal sphincter. Thorax 17: 310.

3) Elebute, E., Elley, M.L. Jr., Schwartz,
S.J. (1966).

abdominal supradiaphragmatic vagotomy

Pressure effects of trans-
on the inferior esophageal sphincter of dogs.
Surg. Gyvec. Obstet. 123: 326.

4) Anderson, H.A., Shlegel, J.F., Olsen, A.M.
(1966). Post vagotomy dysphagia. Gas-
troint. Endosc. 12: 13.

EBMES 20 #EE - +=EBREFAERRE & 2LEER
Sphincter Pressure BT IC & 2 ZLEEERIEHIFF O
FRERAVIE O ICABENEEOIRET

BHERERY: BB

T NI S N = P

KB F — &

Foauk, WAIEREZCHLFMCEEL THAL
TR\ 248 0 3 F fL% A 3 % manometric
catheter ZFIf L €, R & ALETEOH (A
TN, RIEE L+, mOw e e
o &NEMEBELHZEL, %ic cholangioradio-
manometry 4435 2 LI X b FHEKA O LB
BEEE OV TR OB R B L Bk B % 4 i
BB DTHRET 5.

HRRUKE
RFEPYRE AE 8 B, REMRAERSEAE4 B (O HIL

e = F H £ A
B Moz E R

SHTURCB 2 ) % %bge & Ufc. catheter (3 Fiis
JRIEENSFAL P48 Bn b A HET 5.
catheter » #1213 polyethylene, ##% 1.67 mm,
WEKROEZESE 0.95mm, 2 & o 37 [F £l Kk
Silicon THHE, SZEALHOF#EL 5 3~4mm
23D AR U CH B IER SR 203, AE ORI
IR 30mm LU e, ZFEALO (LE E BT
BETRETH 5. 1 perfusion ¢ 0.2ml/min &
L.



VRS A

i R

manometry (344 2 3 B S I 47 5

RIEFL KRR &+ IR s X [F R P JE JI%
175 &, BRSO BT R UIBE O 2 4 47\
P SR T BEATIIRK 1T EBoqL +
BRI R AT A EENC L ) F oo N
EATEH, BEEI—-FEONELRELRL
BREDEEIEL Z 3. —F, Ewke
BEHE T Cdb B HLBMRMHIIN 1 FROML |
ARG DEE M Te N FE _EFHT bR IR YT S

AL IERN DR & B 171

BUG L, 3% o> py i yuum SRR 7.
CDHEFUIERIT ARG &+ 4B DRIZ B -
T[5> pressure barrier L TRl T
BT EHWEE ST 5.

R TR AR ILE L SR B8 U BN
DHEBEBET S L, K2 LB EIHILE
< URh - iR EE) A 74070\ T EE resting phase
L, K2 TBOIM S WEFITULHE » il EiA < b
I FTFE active phase & piEl42X i,

T & CHERITREENC T A K EMLE R ' v
< morphine, caerulein, glucagon 7¢ & o 8%

FLFZ R IEHEATH)

40 i An
I N V‘W% v W )

G e

CHOLEDOCHUS

e

cmH20 R
20[ 10 sec.

| A o My oo

FLIRATZ BchtiqT 171

CHOLEDOCHUS

DUODENUM

B RRARAE - AR ER PO

RESTING PHASE OF THE SPHINCTER

CHOLEDOCHUS

SPHINCTER

ACTIVE PHASE OF THE SPHINCTER

CHOLEDOCHUS

80 ,'
i ﬁ‘f i ‘;I“ H
o

SPHINCTER

B2, RRHEAE - FEROMG RN P E
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BE L. 4l CCK-PZ oo x4 5.

FERIRG )Y active phase 1ohp % & ¥ CCK-PZ
0.5u/kg iv. TP HIC resting phase L
7% o tc. SEFNC X b R Gk X b 2o resting
phase FiEisi3 Bz 2y, 0.5u/kgiv. Ty
5~6 4 Hifie L fk 4 1 active phase 12471 /2.
Z o active phase, resting phase D%
Bkt % cholangioradiomanometry T#l%$$ %
&, active phase i3 #lo + BB
BAIC T b, resting phase (xS D k5,
FRA~DEEH O KWL AL D b DD+ H5lE
ADOPHITIZ LA RO D e 5 1.

% D IEEEMHUIRAE T, BT IR
i active phase [Z{jiLd & LAVREE fufc,

TR AR HE B A gk 3~ < volun-
teer 3 4% 55 & LT BERN £ e PoTe-
(p-butyl) IDA % jij \» T > v F 51T 5 12
4 mCi bolus injection L, ff image p\ 3 & A &
M4 U IR ERL G 2 6 1 & 7x 5 3 Rl 30 0%
CCK-PZ 0.5ufkgiv. %175 &, RHFEXIHITIL

BNEE 3.

P-IIVE 12 ONC HE S
FE g BK £z
meoE, By R OB =

BE L BERES, # O
gt il R aE, EOR

E#e bDEBY AL—VHETS L, —@kE
TP ED Faa2E LAY, ZoBfL2 B
PSS &R L, FRIR L, BB OB, BB
PG RN HEE B RE O RBIREHIEIE & L THV B
TEfe. SEEBILFKED A H =X 2D,
R D RE, ERRBFIE O R, Fricloai e
TeDTHETS.

ERER 5 D 48 53

NS RHERIC 2 % Hirschsprung 555 (H %)
OIFEFT By, Auerbach, Meisner 5445k py
PR AR A KU T A R T, BRI, R
FEGIC, EE SR EGILMTRN 2R 505,
HEgR T 0BG a@nrny . AbAKEH
B B RE P MR R DB 5038 % 2 WX
HThb.

AL SRR DHERE & IR

HOFH RS 17(4) 1081

i A BRIA U F TR 2 i S hn . FLERBA D
Foglg 2 5 as fiit Sk, Lk time ac-
tivity curve (34 B35, 2 ORI TERER
o> resting phase w44 5. & = AHH CCK-
PZ b3 k0%ins active phase @ 173 %
5~6 J3UEA B - g oo time activity curve o
B EANSEIC B S i, 2 huk active phase
BRI HEH M TR T D 2 E R RRET 5.

#& B

FE#9f manometry, cholangioradiomanome-
try, ®mTe-(p-butvl) IDA jH# > v F OfE RN D,
e ARRTHHEH X BB - 4B KW stbfg > phase
bR AD X L s Py, RO active
phase 12 4, 1o 5 & EAVRE S h, 7 IBEER
H AT IR BE S VL RS 28 7 20T & A IREERSAE R 2 /8
-c3 active phase OEHPEEAE LD &F
Z b,

B PRI (C % 2 BB ALFIR ST O FERE

Fe R IL PR R & b Tl L e
BT FEB D RSN P D kWb % 2% % &, Anal
dimple & EihnMak SEHICBD 528, K
BB R D, SR EILPT A e, EE
DFREEMTE, Wiw, SHETHOREZRD, £
DML, & 0 ol HEE B B e
B A4 5 & X ph Puborectal M. 4 b s,
FKESMHEOPILERAC I~ EHTEH D05, R
WAEO LR TE S, 25 L BRICILIIY
A& AT 5 1T Th AL, BRI K HEESAETE
UNPIERSMER A IR A7 L, pubils 715 coccygeus [T
T LIRS 2 e P E Rz %L <
KA AT pull through ¢ X 7cE@l &, =
NOmRE, EERRERIC 52 5 damage 23t
BRI X EBb R BRI & o T IERIC W
T, WEOEBILFIAERE QR R4 T 5.
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CASE OF REHBEIM'S METHOD
Restina

L oo N T N TR S S T T

50 cmH20"
3.0 2.0

1.0 0.50

UL R U N R | i

3.02.0 1.0 050

4&&32£~J\fJ\ﬁ\\4r

ANourecTAL REFLEX

] [ i
' 30 ml

\Lﬁijiipvaﬂ\J//4,’“\\//\\4

A B, R
AT

X

H A 7o D WS ERR AR R TLE, ISR
W & 7eus, MLFTEE R IE T < (a1
L, EBILMIRSEETH 20T, Bk
Z LB TR ORI & 2k b AL
Wl AR AR L, PRS2 b T e
(K1),

—77, SILERNL, B 2% 409 50
B %\~ AAETIHE, S. 2, 83 DI AR KNS 3
PUT D KA A FRDIIEGITUL, MR ILFAE %l
EEA R L, BRI HE D 5 7. Is
FARGITIEHHE, PR & ICESRETH 5.

LA EEIREIofE RAa B35 &, 1) BEPY MR A

M2 KN4 2 LEBILFIHE 2 4 Clcv. 2)
WAMEREDILE, L2, B8R 0B

W TIEBIT, INEREIBILPIS S A 3R B8,
BB O R E R TIPSR EAME T L,
EIEHLFTS S 2 iz < us. Y IBTRRR 4, A
BAE R IRG CARSFIA S 2T,

ZhbEREI OGS & b EBITFIR S o HEhc
VIS BE AR AN RTINS I 2, A Sk piRER A oD BY
EpvRg S ufc. Meunier 52 4 iR E o FE
D R HELZS 21T - TV 5.

THLATRRRI O S & K

173

CASE OF PULL-THROUGH METHOD
Poor Cask:

3.53.0 2.0

W

Resting

35 30 20 1.0 050

.- - a I

AnourectaL ReFLEX

S\ SN U (NN N

LV B -

B 1wk, R

1.

+ 3 Tl MKk
EnwrEzonsd
i3k
ERMRE
R A W HES UIBR ATV, B AiRE S 1,2, 3
PRI L 7o & 2 A, SEERRT DTS & ik E i I

N L NI E DK T A2 7.

Erikx =T, BB — R, BB VIEVE
ARSI, NEOESERSL, X2 Lk,
FREBIC A% T Sl E T, Fhic s biguniL
FIEED TRA D, WIENHESIEE O EEC
&%KLWT®%ﬁ«®&m% Rbtc. e,
D IV S 7 L A8 A B D L PO RO 5 sz &
—HU B X AR LA, B EogES X v T
B HEDOHERR A MRE A N 5 SRR A EE)

—
—

LTH D, MEhigEe N3 2 NIER TR AIEE O
W LD, KL ED Fld e+ 5 o
EMILFE S hre®.

M2 TRICRT ZEL, IEMRYIMBIC I
Th, HLFVE IR ME T+ 5700, WEEE, ME
DYBERZIRT L, MEIRIMEoFEDE
HAREETH e BN E VS & TIRIL U DT
B NIFTEEOTRIEK 2 &, B ARSIE
W, SRR E S W TR E T
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AR

>

=

B SERE T

DET

1)
B D
2)

VYR T A L

[C S

Balloon 25ml 10 #

=
o~
mwwwwwwmwmw

S1 DR:20 Hz, 0.02 msec. 15V
on off

—

—=
\»wmmw\\muwwmwmmw
o

Balloon 25ml

W‘
I —

X 2.

Jr iy

il & D &MT OENGILFT S

5%"27}\_
TP AL B KON 2 e —Bd % PIERI A
Bowy, L CHBEDOMK,

TEL IS B RGUC 2 2 PR 7 R ST B D 4D )

THALE BRI OHERE & IR

RS, Thice
AN

3) [EEAT, WEFPIBRIEOMKIC L $785
JLFA% ED B4 &~ 5 rebound BE 2335 e,
DL o AR BE AR T O 2k L TOREK
O PIER A G E) & R S, A RRRALS &
W B RASIR L F O T d 5. de Groat 4 X
§ho> sacral parasympathetic nerve afferent o
BLHHL efferent firing o RN,
b ORIEE, AR CHAT D LG
LTW5%.

b 75 5 BLFVE E T O FrE S &

& ]

1) ERGIOF SRR, WERRE6
I F AL PV FE DS Rk, (LB i ST RL SR D
HEERT 5.

m A LR DB T 5 4o 1L HIER)

BB, BE LM EO TREZ R DI
m.%@fH%»5 v, JLPVERR IR, JLFTE
HEEOWENEETHH, SHEEREICTL T
b NEMSTRRONE fThhiclebld, &b
CEEEFT AN ED MDD EEZD.

X (3
1) BELAEKAER (1980). Hirschsprung D Z MW &
BFE. ANEAEL 120 1017
9) Meunier, P. and Mollard, P. (1977).
of the internal anal sphincter (Manometric
Pfliigers Avch.

Control

study with human subjects).
370: 233.

3) FERAIT, BRILBERES (1981). ILFVENEDH
Bk — BRI R PO E L T—
NRSVEE 180 335

4) de Groat, W.C. & Kirier, J. (1978).

reflex

The
sarcal parasympathetic pathway
regulating colonic motility and defecation

in the cat. J. Physiol. 276: 481.
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230 BARVHEGHEBR

= K

ERERRFHE M A k=

PEFN 56 4-8 A 27,28 H EHE TNV

- &

7 5 b BIEIEBGICE T 2 GEEE > 5 ORIE

Wb U —HREL EWEEEN

i S

AT BRI

7 v+ BEH PR i vitro TRIAREET
HRMOIREME LR LY, AFREMERMERERES
e, —7, anoxia, KCN (1mM), glucose-
free D AL EC X D AREDEBHEL, B &
CULHEDS BB L 7o, o ImE i R TH v, 4t
W CaPr IRIFL T b 2 LG L7 (3 581
HASKESELT#TA) . 46, 4 1% anoxia,
KCN o (i En B o [fEe X 0 smiE e E s
HBEL, gtz a2 RHL, £
OB DV THRES L e,

* *

wistar ZHEM: S v b (fRE 200~300g) %I 12
Wi & U 7o, B RSP iRIRTg  & fE
L, Krebs’ Ringer %eic/@iEL % REICE %
W7 L 72, 9596 Op, 596 CO: %34 L C normoxia
&Ltz —7, 959 Ng, 596 CO, %3 U C anoxia
L U7, glucose-free 11 glucose % 2-deoxyglu-
cose TEMWL 7z, A OMRILEN D OEIE,
anoxia 4 normoxic 7¢ gas AWR T H I &
-, KCN 5413 20ml o bath %4545+ 40ml
o Krebs ¢ L, glucose-free a1 IEH /s
Krebs 1= {& #2 L 7-. nifedipine (3 M), indo-
methacin (1 gm), K+70mM 1z X 7% i 751 o 5
WAV CHIBL U I A 10096 &L, RiTE R
FROEM T THILL I A HHE & L Rl
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A i 75 Gk
B =
H —
FEMIERTHE
Ui, BAORREL= 2B THE L, 2@
bath 5T CHN & WEL 7. —FHi% nor-

moxic 75 gas I[CEM L ok, MMH~ DI D=
7 & EE I~ OB, i, MEE
ke R o ATP SraflE L 7o, iy 7 A
B X R LA R L 7.

& e

anoxia, KCN 1z X % G E O B X b 5
B L, s sE LA (K1
A,B). omEEREILMANEES T, &
IR E A 5 Tieho7c (M1D). %o,
tetrodotoxin (1.6 uM), atropine (0.1 um), phen-
tolamine (0.1 uM) THIHl X sk 5 7o, glucose-
free oEIEIL, 30~40 2 HIC A BT 45
Utehs, PREMENEHIHBIL 7225 7 (B 10).
MM IR nifedipine, high K+ @ X h B
14 X }17-. indomethacin yz X b, anoxia 725
o[l R A I B S hutens, KON g o[l
R INE S hieds o 7o, IR ZE(EDORTEX
WA D o IR FICREE T H - 7o, R EE
R i H & burst JROTEEHE L R DB

Fo. E o, Fla ORI ATP, CP &ixk
FICIAP LT\ 7o, £ LT anoxia i D[EfEIC

X B Ik B o AN ATP mogbirgss
i - fops, nifedipine o X % IR D — S



m moles/kg wet weight

m moles/kg wet weight
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A  ANOXIA
| lg
A 0
REOXYGENATION 10 min
B KCN (1mM)
lg
A 0
KCN REMOVAL 10 min
A CONTENTS OF ATP AND CP
1.5 p
are (]
cr AN
1.0 p
0.5 (g ﬂ I
0
NORMOXIA ANOXIA CLUCOSE KCN
(1mM)
6) (3) 7 @ (3) (3)
B CONTENTS OF ATP
a. ANOXIA
, . b. REOXYGENATION
L5 I ¢. REOXYGENATION
+NIFEDIPINE
d. ANOXIA
+NIFEDIPINE
1.0
0.5
0

3
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C GLUCOSE-FREE

GLUCOSE

10 min

D ANOXIA

ANOXIA

|1g
®© ® 00 o o eoa 0

REOXYGENATION 5 min

TKn#H]‘fH IR DR JIA L
anoxia 75 OEFIC X % iRt I

BA KCN (1 mM) 75 OEHIC X % iRk
I

C. glucose-free » & o[l
A glucose % normal Krebs ~o|&#

IR

D. 2 compartment o bath # ffj\~C D45
anoxia 75
i~ DR
® I DAL R

D (Al 0> 75l A Bl

«~ K 2. ATP, CP 4

A. RIS D ATP, CP &
TN DLAE T 604) incubation #
o ATP, CP #:
%% normoxia & O % % 773 (p<0. 05)
B. R#tHEEENR O ATP &
a. anoxia 30 4%
b. anaoxia 30 4> +E#E S 5 Nk
c. nifedipine 3 uM 77T
anoxia 30 /3 +F#IEE 5 %
d. nifedipine 3 uM 745 F
anoxia 35 434
it a tOBFEEYRT 7 (p<0.05)
( ) NOBMEX I, *icrthZho
EHfE, BERERRE IR,
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#wix, ATP oy EE s i (19 2). KCN

DY, (IEFARAEABE S e,
£ =

A ATP B imialo B i S s
boThaiDEEbh b, oty ATP
BOWMDITEA RN ELL, ARYOEEEME
Ferk X, Wi ATP EoE@ e gL,
BLEIER X5, SRR, AL
TCHEMDOH BT v o portal vein | anoxia
THBYMEREIET 5D, Fio, APFYEC (I
G X 5 ATP Bof#int @b s 53,
JED MM LIED S Bich b 2 &V » Te.
BE o TR R AU IE YR (7.0 burst (375 45 1cikd
CHLDERBBbRA, 2o ATP BB OR L,
burst 12 X - CA U % sE M T ATP papt
XhatdEBbns. Fio, FEMEDGHE
WA OEE IR - b e o L, Ca-
blocker T4 & Al D O INEE, FLEETC &
DD 5\, ATP ot Wk L Mk
ADY VDA SHECIDFLr — ST
7~ Ca2t 2% release X, = 1H\ X SRR
% Ca o release Z@#Fid§ 5 AfEM L Z 2 DD,

177

severe 7¢ anoxia [} prostaglandin (PG) o &Rk
2SS o kD, %7 PG ol 2 Mo o
LBV AIBb Tk b, anoxia O|nfiC X 2 UL
ik PG LB 5 Ll s, Tk, NBHE
P DI ERF OB D Zg A B B L Tz 3
{6, RIHTH 5.

X K

1) Kamata, K., Watanabe, M., and Kasuya,
Y. (1979).
by vagotomy in the fundus of rat stomach.
Japan. J. Pharmacol. 29: 27-32.

2) Cremer-Lacuara, M.G., Lacuara, J.L.,
Fiol de Cuneo, M., and Ruiz, R.D. (1980).
Substrate supply and function of isolated

Rhythmic contractions induced

venous smooth muscle under anoxia and

metabolic inhibition. Can. J. Physiol.
Pharmacol. 58: 723-730.

3) Lands, W.E.M. (1979).
and metabolism of prostaglandin. Ann.
Rev. Physiol. 41: 633-52.

4) Altura, B.M., and Altura, B.T. (1976).
Vascular smooth muscle and prostagland-
ins. Federation Proc. 35: 2360-2366.

The biosynthesis

ey FEEEGO Na 4 4 vERFIC S Ao s
Wt~ 21l 4 4 ~ DOEhE

i B RS

L€y b FifEGO slow wave LRI
M <, BEEEEom 1 E#RE, Zh
X 5 CHI X Z S h A EREAKEME DR 2
ERNADR - T AHY. 5 1 EHK T slow wave Fg
Dl IR RS O T, WD Na s L Ca
A F VL 5 TRELEEZITHD, S D Na
A FVvERRLE, BEOBRSWAEZ D, FH %
HRAHN, Mn A A v BG TGO H0 0 &
T, BioBEE S et —iERE < A
DFEFHTR T A Na 1 4 VIREZ L 5T
LTI & HoE R B, 2 hbiE 1mM
D Mn 1 4 v TS E DT, NaA A vk
DEHFL Ca A A v FEBYED WA ERL PN TH

M AT
e, PR

5 J—

55 LHEIRTWEY, I TIDHERTIE,
slow wave Dy 1 EHRDFABEF & T 5720
W, Na A v BRI X5 EEWAENO SR EH
Mokt A 2{fiA A4 v DR REA KRG Lo,

EEBHE

EE Y b EORPTSANT QR AEN TR
NERUC XD TR k%, organ bath T4 R
MG A F M F R A sk LT, BEARDORKE S
VL TR LA O BEAE, 0.5X 1. 0mm D/ E
Tl A, INKEDRLERICIY, 1X2mm DY) T & H
oo Na A A4 v OE#Y &L TRZ D HR=
VY EHCT, T hrEY 10°°M R,
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fs R

AW NaAFvEa) vy 8 LOLIA Y T5
BB D L 208 4 1 (15~30mV)
L, slow wave DIRIEIIIMA L, & 1 WIIWL
TE50, ERCIL ST, ToXh U2 mER
AONDLEDELZLRNINEDERH D, D
DOKE S0k Na 1 o v BRdarb o i @I L
1oy o TR E L T2 B9 5 BT EHIRAE & 7
D, ZOLEDFEBEMMITIT 1I0mV TH 5, oD
Wi BRIz £ - T slow wave DEEED A L, Hy
MinAbnD., Lal, LiA +viEhor xicit
FREE D e, b D & i &
D Na A v (156mM) OFEH 5 C 2 I i 4 x
hT, B slow wave DRI AT 528, &
1TERIEARCL 5 THEORED, 2 Rkh 5
DT 5. LiA A vESETIE LWL i
W Fle Na A AV RIBEHFTK 4 v 2K <
E, BUXE LA L IEHEEF OBRES ¥ CHOBT
L0y, BLERIAD T, AA 7 DRSS
BHER DN, Lo LH#HIMH I s, Na o
FVIRFIC X BHHEE, Ca A F v IRES L O Mn
(2mM), @& Ca(15mM), @& Mg(12mM) 1 #+ v
DEGIC L > THERITHH S D25, D555
B LA L EBAYZT . Nadf+vRBEEL
ThHvb 54 156mM Ca 1 4 v, 5 AU 12
mMMg 1+ v &5 2 %5 L, slow wave o—@:
DEFCHFINZS B H, FOBLIEVIT, A<
A 7RO EHERD. ZDE Ca, & Mg D%
R NaA+vEBmELTHL 10 5%TLRT
TH%H. Mn 1+ vk, slow wave pjfk
NARBRID, ZDX51CE Ca, & Mg % &8 Mn
DFE T 2 REIEFIL D s,

Z =
E#EHTK S + v 2B &, slowwave o
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2 BHRDOAK X S LEHGER S X OMEE LR L,
BRI IE S o2y, ERMOEMIT D I
WL SN Ca 1 v RS &, slow wave o
PRI & RERE R, s X OB INAE LA B,
X 5 C slow wave o 2 B R L AHE)
MEIHE & VEBIRDNE N E E2 BB, NaAf v
PRI X B IO 58 & HfiEr & D Na 1 + v
BGTHHI S DN, Li A v TSl S e &
WO R, Na-Ca Ze#ainit® k5 slow
wave DO 1 HRON B & FomAE D] X
CENTHLHEELYHETHLOTHS. Na KR
W COBRDOELIS L EBWMIIBLS L ORIic s
ND2liA A VIC X BHHEDBME L CTHRD LD
DRBEMENE 2 B D, SMED Mn, & Ca, & Mg
A A4 vk Na RIREFD Ca A 4 v O ifa A%
MH L T A = 3%, —H TRz hb D 2 ff
A A 1% Na-Ca itz /i L C#lamic A b
R A dE 23, IR0 BREES LR
REDHEIC D TEEBICHE T2 04652 5
5.

X ik

1) Ohba, M., Sakamoto, Y. & Tomita, T.
(1975); J. Physiol. 253: 505-516.

2) Ohba, M., Sakamoto, Y. & Tomita, T.
T. (1977); J. Physiol. 267: 167-180.

3) Osa, T. (1973); Jap. J. Physiol. 23: 113-
133.

4) Sakamoto, Y. (1978);
Muscle Res. 14: 235-236.

5) Tomita, T. & Sakamoto, Y. (1977); In
“Excitation-Contraction Coupling in Smooth
Muscle”” ed. R. Casteels et al., pp. 37-46,
Elsevier, Amsterdam.

Jap. J. Swmooth
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H AT VEFIEHOD Vv MG E 7 2F v ) o HIHE

FLIREE RIS SR —atE

R % XL F B S OR RO %
IR RS AR — i
AN o, N R — B, Al
PERFEM BT T, F O IUHEOEMAL 7.
Ca* 1, #4¥g Ca % B\ kilifiapy stored Cat
CHRTHEIRTED, WTFhiIZX h % &K BERELVICER

THNIHHEOTES S\ I By ic L b B
HLHY AR T, WD TRBDM phasic 7o
K #yfi s & o ACh Hyffii & s ¢4 ~ 7 = L B Vil
W% T, BB EBI BB O 217 -
TeDTHES Wit ARmET 5.

EBMHEES IUFE

REK 200g DH <= H=AhbBEELMHHL, *
DR A FV e, EEBEBGE T T, EE 100~
150 4m, % 3mm OHFIFICHHEL, W% iR
TRERL, 74— A TFVAT o —F— 1 CTIH
RIAWEL 72, EBRIZ4T 20°C TTHLbA

Ca?t-free+1mM EGTA ¥ CcHRA»WHET 5
kL, K Hyffiik 30 B LAPNC SE I I & vt ps,
ACh ##iCix 75k 156~2096 DRI % Fed: L7
(Fig. 1). ZoHEh b, ACh #ifiic s\ T, S
Ca2t iz, #ipapy stored Ca?t % yEiE4L Ca’t &
LTuw B VR S h, EBig, atropine 12
X hHEl X b &= L v, muscarinic receptor %
15 Ca® W BEE L T 5 D LB
hn. 7o EGTA ;i kv, fikap stored
Ca® BN VWL THEEZLRY, f5T
ACh #ffIc s\ Tix, A7nd &% 15~209% Mk
i3 stored Ca¥ IZEHEL T HENREI NS,

1.0 lv—
100 mg
107°M ACh |
40 sec

g
2 A
g
g e v v
® 0.5} __h/\- __r_r.__
K A
S A 117.5 mM K

s

v o

Pay v

o \ v

4 v — —a &

°
\ o o
0 1 O— 1 1
15 30 45
Time sec
Fig. 1 Relationship between K-(filled symbol) and ACh-contracture (open symbol) tension and the

exposure time to Ca’*-free EGTA solution.
applied at Wy and 105 M ACh or 117.5 mM

Insert:
K at A.

Ca?t-free 1mM EGTA solution was



180
A
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Time min
B
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|

Relative tension
S
23
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/
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Time min
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C 5 proc

L

117.5 K

1075ACh

,5‘7 .
10°ACh 100 mg
10 caff 2 min

117.5 K 107°ACh 117.5 K 105ACh

v

e

117.5 K 175K 10 caff

10 caff

(A): Relationship between ACh contracture tension during 117.5 mM K depolarization and

the periods of the depolarization. e: under 1.8 mM Ca?+. 0o: after 30 sec immersion in Ca2+-

free 1mM EGTA, 117.5 mM K solution.

: Relationship between 117.5m MK contracture

tension after conditioning with 30 mM K and the conditioning time. e: under 1.8 mM Ca2*.
A: the conditioning was carried out under Ca?t-free 1 mM EGTA, 30mM K solution after
immersion in Ca?*-free 1 mM EGTA Ringer solution for 5min. (C): Effect of 5mM procaine

on K-, ACh-, and caffeine-contracture.

5 mM procaine was applied at Y. Lower two rows,

ACh- and caffeine-contracture during depolarization by Ca2*-free 117.5 mM K.

F7c, 117.5mM K )iz Fic ACh Hyigis
Z b, 1mM EGTA LB FCh K X818 5
niens 5 7o (Fig. 2-A), coduy, K4 Fo
ACh #yfiiovEdE iy, Mlapy stored Ca*t oy
He X5z bammt s, &5, Ko mmikg
&b ACh Hpliix —BRIH X, DL TUR
R U, FKBGBTDH 7 = 4 vigkio

BALVARTH . b o®ENS, Ko
Bric, stored Ca®t ofipt —BANCI U 7o, T
CHEST 2HIREE 5.

Fig. 2-B 1, 30mM K conditioning #% o
117.5mM K ##i%z 3. Ca’ T (@) T
ik, 30mM K figiEssic, 117.5mM K g
80~8596 Ml < 41, 5 45HICE DL 6096 B
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B 7.

Z DN D PR D —21E, HiT R 7o K Hifi
g% stored Ca®t b nHz b5,

SO, WA &, Mo TEFELL
stored Ca* L T L A LT\ TH 5 5 Cat-
free T 30mM K conditioning #-cix, 117.5
mM K it Laiid S his o 5 72 (A
M) LEIERCITLTHEHIRLS

ke, Zix Ca2t-free 117.5mM K i 45/ F o
Caffyffi oA bR S e, ImM EGTA ¢
L7t & RUE OB, T 7ebbit Lo Ca?t-free
117.5mM K $ffiaid = K7\ B & o L7 &
TlE, HFoJy Cat ffEeg L < Il & hie
O HEY, Cat e X AHjHE L, stored Ca*
DIHCKRELYBINDIELY BT 5. T,
Ca?*-free 30mM K conditioning #iz 4, 117.5mM
K i it  up &5 R, stored Ca?t
DWW SRR K 4 i & % RIS L EE
N—H B G-9 ATTREM A R T 5.

Fig. 2-Ci3, Ca*™ it 2 M3 % L 5 2.6
LT % Procaine®) oo K ##s, ACh #ffids L O
7 = 4 VRS KT % i E % 753, SmM procaine
i, ZhbofiEOT A SHEIHIL .

chboHEE, ACh X0 H 7 = 4 v i,
X K#gfie & stored Ca?+ o 73 B L
LTWAHEEREL, blo#z L—HKT%.

K ki, Fig. 1 i L&, sk Cadt
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ASERIT R A L, 30 B DL SE i il &
H, A Cat O ANDBAITH HFAR3IET 5.

coHkr, Kijin procaine i kb #ifil < h
LY 2 A s L, Ky, Ca*tic
&£ % Cal lrgeBehEn BY5- L T % nHEdE 2 RIR
Ihb.

X ik

1) Sugi, H. & Yamaguchi, T. (1976)
tion of the contractile mechanisme in the

Activa-

anterior byssal retractor muscle of Mytilus
edulis. J. Physiol. 257: 531-547.

2) Sugi, H. & Suzuki, S. (1978) Ultrastructural
and physiological studies on the long-
itudinal body wall muscle of Dolabella
auwviculavia. 1. Mechanical response and
ultrastructure. J. Cell Biol. 79: 454-466.

3) Hurwitz, L. (1976)

calcium pools utilized for contraction in

Characterization of

smooth muscle. In: Smooth Muscle Pharma-
cology and Physiology. INSERM 50,
pp- 369-380. Ed. by M. Worcel & G,
Vassort.

4) Casteels, R., Kitamura, K., Kuriyama,
H. & Suzuki, H. (1977)
properties of the smooth muscle cells of the

The membrane

rabbit main pulmonary artery. j. Physiol.
271: 41-61.
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T &
B

FL&®IC

MBI AT E W 5 & DFETE
L, FREFNEH G D, BROBREYE
DHDEINTWE. bivbiur4sh, v POH
BAFIFERIERICIEH L, F O ARET 5 HIY
TFOMRY O RGO Ey, B4 (B
I, EAS, HRTEE oF ks HigE L

\t

Rl E
o=, &% O OE A
SeREB, B OB KO
IS B8

il *

TN B U 7o 0i 28 o Fo AT RO o gtk
OB DHER 2 E LTV, k(R
R AR U S S, B AR, B aiEi ok
T il LAY

02 97% ¥ L U8 CO23% DRAR ML BEL,
37°C \o i L 7z, Krebs-Ringer ¥~ 0.5X
1.5cm DG 0% R EE 2 5esk L, &0 A
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Acetylcholine Adrenaline Isoproterenol Tetragastrin CCK-PZ Secretine
10-¢ g/mg 107 g/mg 107 g/mé 10~ g/mg 1077 g/mé 1077 g/me
i i ] Il i |
: A »mw%
fundus J\o.n[ I N YT R 0.49 [ 0.49 [ 0.9 [

19

i | )
body JW 0.49 [N
1g [wint 0,49 [ MUY

| l !

0.49 [Wevveve___ 0.4g [ ot 0.49 [”’“‘”’"”"‘"‘"‘Wm

[l 1 i
T ' h '
- |dmwmw“ﬂMWMWuﬂwwkﬂ il HMUwammwmua -
! } | l | )
pylorus 045 ~ - s\ 0.49[_._/—/\ 029 02—
T:n 1:; I:n !.;n l‘:n l;,n

K 1. AT B AR b OV L E R L = v OIRINC R JE TSR

% 3#EH| (acetylcholine, adrenaline, isoprotere-
nol) ¥ X OV Fl YL A€ (tetragastrin,
CCK-PZ, secretin) % $ 5.1 -z iE Bl I OVGE
NDEALZ Hie.

RNCEEREREGE Y AVC, LR B AR
AN B G- D SR R OB LR Lk LTz, &
DICHRIR % 4 e field Flgga n 2 <, B
EESH S e, MRS BRE L.

B i

1) EANEEAOHE (K 1)

acetylcholine 10-%g/ml % #5392 &, WFIE
FIEE & B AT & MRS O I Z2 FabTe. FERERR
METHRD &, HORME R, OB 5
L slow potential o #in% b7,

B S s b ovie B 4 Rk 1L adrenaline
10-8g/mi i< & b W OMiEA & fo », HRIER &
BAFIHER R CR DI 2 R 7o, B ALt
RBVE S BRI 7o, BRI 2 M ds X o) slow
potential DI 70 5TV 5 Z Edvbon o T
(K 2).

isoproterenol 10-%g/m/ 13 8 %77+ L OV FIHE
KRR & b, ot Lot slow poten-
tial DAL 5 D biE A b7 h L.

2) MILERLEYORE (K1)

tetragastrin 10-Sg/m/ 1 X b FEiEE R L O
KA PSR SRR LS B e i A R b 5 28, B
RPN L HEEOMEIZ 2, BHEMSTIE
ERIGETH D, ZDORFICIEIOLIC X % 2Z5E)
BB ENRbI ST

CCK-PZ 1077 g/ml (3.8 % 45 X OF 4P HERIH

Adr. 107%g/mg

body
40m9[
Adr. 10'69/m2
R R TR S P Y D
pylorus

1 min

X 2. adrenaline D B &7 H 0N E MAFTIEFHERR
s g TR (CEIRRERRRL)

IR & b BEDOUUEA b 7B T2, W X b
FEEITFADD o,

secretin 107 g/ml 13§ %77 45 X OV P&
BIRT & b E DR A R ey, AT X D%
XD,

3) bR

A PSR SR R W A — E R T e, 10—
50 v, 20 Hz, 0.5 msec, 5 [E O BEWRERIIIC X D
field # A 1Tleotc b 2 5, BEMEERME
o3 S MIIARERM 2 ME D e, JUEH:
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(R4 atropine (10-g/ml) % ix tetro-
dotoxin (10-"g/ml) DWEFIC X H 4L 7o, & 7-
VEIVE (TR (21 phentolamine 3s X ¢X propra-
nolol (& 41z 10-%g/ml) DY¥&F: T4k 23 tetro-
dotoxin DEFHTME L 2. LichisT, MIFE
FIE0 kA% cholinergic fiber & nonadrenergic
inhibitory fiber 12 & 5 C HEI T\ 5 & £ 2
bhie.

¥ & B
1 v b BEPHETRRG O E R, SRY
EBRC sk L OERERAGEZ AV, B AT ORIR

Wi IR & U Hikat L.

2) acetylcholine 7¢ & 0%z isoproterenol o7
RALE BT & TSR TR & ORlic &2 7
Tshs o foy, adrenaline 1 X b HRIEEEE & KIS
TOHERIR I L IRELL D B % F 72 5 I % X 7o
. Jltbhb, MW TIL a-adrenergic receptor
DEMIZH B EEZ BN,

3) WMILEH e v Tk tetragastrin piE
WD B L, BRTER « BAPHEER iR
& TR D P AR .
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3 i
1) Paton, W.D.M. (1975):

mechanical responces of smooth muscle.,
in Daniel E.E. and Paton, W.D.M. (ed.):
Methods in phavmacology, vol. 3, Smooth

The recording of

muscle. pp. 261-264, Plenum Press, New
York and London.

2) Coburn, R.F., Ohba, M. and Tomita, T.
(1975).
cal adtivity with the sucrose-gap method.,
in Daniel, E.E. and Paton, W.D.M. (ed.):
Methods in pharmacology, vol. 3, Smooth
muscle. pp. 231-245, Plenum Press, New
York and London.

3) El- Sharkawy, T.Y., Morgan, K.G. and

J.H. (1978).

electrical activity of canine and human

Recording of intracellular electeri-

Szurszewski, Intracellular
gastric Smooth muscle. J. Physiol. 279—
307.

4) Hara, Y. and Ito, Y. (1979). The electrical
activity recorded from smooth muscle of
the circular layer of the human stomach.
Pfivigers Avch. 382: 145-153.
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PR % B B O AL SR 2N G 4 5 70
DIT, ¥ F & FAVTEUE~DBA T ELRE L,
Hb¥ T EEREE L 08 3 v EOIRHSLY %
Bt

REEBRAE

KREY & LTl ((FE 15~30kg) 6 %
Ao, AL AREEA Y v R CF Type
IB3®#MABH 7 71 3—22 —~% (F1) vz
FFH) TCLX-F 75 v v oM ) vyLiEs
BE2LR2ICbDTHD. FNREDOMPTR~DIE
A, KRBT TE—BYUBEFERL L g .
ZBEALEUEATRAST S A F), ML
EFRFROIB TN IC/NMIBALZ ER L T o h
DIEAT HIE 4B, RICRHITEEFCE—F

HE owE I

F M

PIHFEMA L CE - =80 X v BB IEBAT
HITE 2 B), SHREUFHCHILNUDT 1 A
TARERL TR E, Zhivi@ATAHE (1
B) TRl oTe. TeRBITHE: Fos—SUE
FMHirLTHAL 72 b DRy xR a1
(0.25mglkg) ZHEHL, = hic & 7c5 BT
B A BIER L T,

EEBER

1. ABEEORALE, R T oy —8Y)
BIFIC X 5, ETHEW 23 2L
o, EFCHREYS - - ZF0~3FEL, —F
JEENTHE—E BB D AF R AN A Eb L TF
VU 2 HER L CHAM T ~IRA T X 2. &9 BT
TH—HEUIBFMN, SIUE/IIBFE N R X oy
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T POEEEE, A CEWBIT RS L A SE e AmL TR A 2o
S 10% LE 10 Schema

G ST L O AP S 1 R A Ao

T2 0 Schema

AL REWE RSP NGB TR L 0 S R, A= P A A e ff

M3 0 Schema

i WTH o BT D TR b BT
> BIUE 7 4 AT AREH LT
92 Fiic X L% B ARG S 7 &
JTEET /‘ 3. Wik ¥Fa—n$s i
B . e, = 10 5367 & WA 2505 76 & 7o D, WA PR o0 I
VO T, RO, RAT (R L), SOCRAMTE (28 3 U Bl T imeIC @l T X
»;ﬂii JEW (GE 2) LB Tx . M
T s L OSIE 7 ¢ A7 A X BT SRBSURR
ik, VU E AT ‘ UE (5T 3), PR D BCH P~ D IS E 7 P eka

\ /1: C /
X BT AN A “'H L*IiH‘lc'Hl b LY feus, Fad ., NEEioEHR, fHA ST O
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WO L D2 BLEND - 7o, NG A oML
W T 510X, K7 74 A=A 2 — F)7
W&t FBATEIIAREREE S35 L
B-BUBHFNC L 25N v EBbhie. &
CC 3R A 9 IR B DBRIBIC & & 75 5 PIBET
DR EENL DT, SHLICHRFNZET 5
DL bie, NBEE 8 3 ) Wk ) A i
MICED2DENS ZETHERTH -1, HEX
o3 — P A PR E O Bk, ek
HERKGUDD) & —FF 5 & LR RBL .
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X ik

1) fnbiEZ s (1977).  ABEE8 3 ) v g X
LMW OKG.  1PRGE 18: 250,

2) BUOEHE (1974). Y EFEPYE OHTEX,
WiRE, 100 53-94,

3) Hara, S. (1977). Effects of autonomic drugs
on movement of the abomasum and reti-

J. Fac. Agr. Twate Univ.

1T

culum in goats.
13: 251-262.

4) kK HHE (1980). WMLEWBREE A~ ¥ T, 2.
Th 2~21 5, BREAEEE HUR.

M S MR M K 0 9 b B O B

BRI
wE [T N
mOE R R

EA

MRk D T (BB BN IS DT, 4 O EERI S
DB HD, BETOERBLEI L. bhbh
VLA 2% T, R SN R RS g L,
ZDEEDOMALEHE) & PRI TH B 7 K
VT VEREC L A LB A A OHTL 1.

Vil &

kB 10~20kg O 3 i i A 38 %, sodium
pentobarbital (25 mg/kg) o k4 C FRIE L B
Bl »I4 B XD, 15cm TPV DR
WCNERR LB A A L . BE TR TS
F o — 7k, LAIMEREA G LA E L, X
DM FAm L, WEFEFEORE LD
EHAFEL 2. ERFCEZ0F . —F XD,
—ER DR AFYOEEICEA TS & e X b 2
AR L 7z, force transducer % Bk, H §iE
AR, F70 b 514 VLA DS 20em T
DEN X 0 EEERRE TONET 50em [HfET,
L RIRRT OIS & D L o, NS
M R U7z, transducer oy, yiE
DF 2 — 7 & ARSI~ FEU 72, EEBRIT 10
HEL BB IR A /5 T, B 22 18 I
DB SN DRRIC I o 1o t%, 7SN E_ L 2
7REALT 4 V1% 0. 2mglkg & TS L 7.

A C e
meom, R B e HE
ZiE IR/ %
W, B oA B W

FEX1IHLIEEL, &2 HORREZ B\ e,

& R

ZEIGOKIEE L D, B X OVNE DI T
IEL, KYi% 7.4152.88 4 (n=9) Hic b T
4 VXD 170cm JLANC R3S L 7 transducer
MO CED, R BT BRTES E CEdT 558
WHEREI SRR B e, BRERICIL, EEE
IR D e 5t /NETOWIBRY U D IS
Lo BETEER ¥ © o BRI 33, 842,88
(n=7) TH Y, (EEEE X, 5.240.61lcm/sec
(m=T7) TH . XFOUW L, BHAELCLL
22 WE I D F5e KN I D 5721596 (n=6) T,
NG T 12244296 (n=6) TH - 1=, 30 H MR T
WAVEAER E CHEL 8, BB CRENRD S
o, WKk fE7sdsTons & X2, 4 X IEERD
THOEREOKOBEAR L. TRELT 4 VD
B FEHICETL, E4%4.7E1.07 5 (n=6)
®ic, BAREBROLA LA, WIEBEL, 5
A VEIRFL D 170em LA o b, HAipEg
TELU . FBHIO L D FREE F © @B
ik, 29.748.23 8 (n=7) TH v, EHEEET
6.2:2. 87cm/sec (n=7) TH -7z, WIREL DY
MUk, AT OV 22 W SIS oD 9 RS ) o>



186 AP ek 17(4) 1981
Interdigestive State

oGA [\ |
Obst M LA,J\]\\\JWWM\}AL’JJ N i
20 il M —
Al

or W .
|
o[120 1 A it
P P
°|170 WMWWJMMJ\_AW.___"A IRV NN TUN T SUUNGINN
0220
0270

0300
6"‘/ L X . . , . . . : . ,
22 24 26 28 30 32
Min after Obstruction

1. $IEERC R S IR Eh
FOAYEIEE D 170cem BT L D 3 mEIE R ELL, IR BATL, Lo b RIEHR AL A @ L C B BRI AT &

TET 5.
Apomorphine, 0.2 mg/kg, s.c. Interdigestive State 'I
GA ;JMJ“\J\\WWM MJ  Jullldii
) ! - Lhadanl
2,0. ~ \.,-.,__A,,WMN.‘,J \W\MM
f il .
\ |
70 ...._.,..N..,..M_M,___,,.J u\J'U\JJMJMM [ e
f Han \ | | J‘L ;...L
120, L.
ot " )
m WPV T AR
220 M
pehholo " RO L LU TP TTUOPUYVR e
270
) N YO A YN M&NWMMMWUWU\J\MUW\MMUWUUUWM.
300
2 ' 4 ' 6 ' 8 ' 10 ' 12 ' m

Min after Injection

X 2., 7RENT 4 v EREEOMERER
BeYilE & [F AL & b, EEEARIBL T 5. (EIBEEE, R DSCABERIRD LRI,
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691219 (n=9) TH H, /N TIX 150£369% (n=
12) THh 7o,

Z 3

FEPEEER T UL, /NG RIS A R U il S 53,
RSB ENUE V3 H W RATE AL & 0 (T /N iR s
FEHL, R AmE L CERMESE TEL .
OB, TAHREAT 4 VI L R
PTHoTe. XBEETIE, HIPIBEN LD
bilehstc, P TL, 7HEELT 0 VL
WeCd, WOIBE)E O I IR R —T, I,
R EICE EETEDD NI o 7. NERE
WS BRI RIEOC X AWEREIY, T R E A
74 VG X DK ORM THR S D
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LEST sl I RN & Y R N Ry NS WA 37 7 R
Lo CHAET HUIERNCI, Kk iR D BE 5.3
2bhb.

X ik

1) Stewart, J.J., T.F. Burks,
Weisbrodt (1977).
activity after activation of central emetic
mechanism. Am. J. Physiol. 233: E131-
E137.

2) Weisbrodt, N-W. and J. Christensen (1972).
Electrical activity of the cat duodenum in

and N.W.
Intestinal myoelectric

fasting and vomiting. Gastroenterology 63:
1004-1010.

B (BEYIRE & 4 80 B A EIkR) OB PIAEERIC

RizTEE I cONT
WREELERAY: B IR
Mok IE E W 4 F #
AR OB E B B K

A
T K ES i3

ek, HrBY (SEHNYREEt) 75,
U THBCREMEN RS, ) E AL
HARBIERLDAHLDEEZLRTEE. LiL
INEFTKLMELTELTEL, DHNEGHEE
YVIRBIC B HEHIGBIE T, WICTUET % 2 &
b, HOBWTMEZES FMixlT - THL3 L bk
HUBIED 35 2 5 EIXR D D Tldis i & % 2
bhd., A ZoBFEEL, B0k s o
LT B AR VgD B HEHIC 5 2 B g i o
W, SHLEMHEZINAZI-DOTHRETS.

R A%

MBERRE RO BERAFRL 2. T 7 b
b, LS. #: BEREFIRTE S X 0PI 509%
DR E AU fafT, MMNRERS (6 3),
D.S.# : 7HEIRY B RO, HEMITRE 8 (6
BH), LT.R: HEREPRE R s CHiE D
KRl PTIRRAR A (4350, D.T.#:

irEYIEE, RRFTAE e (6B, b &L
B (CH#E) Zhnx, 80 &M 2~4 T, <Y
TAI~F3i—n (BM.A) LEYV LV
B (P.P.ER) &V 2 [ oPEHRBRA 1T - 7.

B. M. & HEH 3R < ) v 4 30g & meat(ALPO)
200g % homogenate L T4z, FHAENAL TRER
VI, 74 LA OB OHERESY b &
IZ 5096 HEH & sE et ou Tk L 7. P.P.
BRPEHIE, HE 1010, EE 7mm o P, P. 2R 30 &
PEHEZBLCHRNCHEAL, EM2 Rk

BRI IT >, BRERERE R L. E, &
WEBERDBRETCA N VAV —2 b TV A
T a—HafEL, B.M. 25 IERD
ek & RSB VIR 2 1T 5 . R—RICHLFY
B, S rT L, WaTeEo I -<
K= ERBEL .
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i 7

SHIERC 3513 5 B.M. Rl ERBR T, C #E
DT T D REHD 509 a5 T 32016
R B2 B L 7o b L, D.S, T 4 Kfi,
LS. Tk 3R &, WIS 2 7ol g oo i fii
mLtc. EeftchREDOUIRARL 2. P.P.
EREEHE R B C L, SRR A JETT L 22D, S.
E, LS. PRI CREX D S HEREARL 72,
LS. #HE D.S. BEL Db, HEHAO M EHAD
b tehs, Wi ORNCH D ZETFRD I o 1o,
—77, MR 1 5 B M. AR T
i, R1ERST RS, C RO T s
5096 HEHASE T 9 2 o 6 M EA B L 120
L, DUTUHE, LT, BEcedkic 4 Rfnl &g
el D Bk 2 = L 7ehs, 6 BEBIC k1T 5 584
Hix, D.T.HED 339 ICRDIDRTH - 1o

HALF EMPTYNG (Cases)

1004

PERCENT

A a..a..s.,

5 6 6~
TIME (hours)

COMPLETE EMPTYNG (Cases)

1004

PERCENT

501

2 3 4 5 6 6~
TIME (hours)

[Control

WD. Transection

AA\. Transection

R 1, BB, BOM. 5096 BRHESET L o AR

(96) % RERE BN T,
TEL, B M. RSP RL oA
R

HP s 17(4) 1981

MEAN NUMBER OF SPHERES REMAINING

A D. Transection

A |. Transection
O Control

1 2 3 4

TIME (hours)
K2, P.POERY NERAARCA RER ISR
P. P BRI HRER Tk, K2R dERe, P.PEk
FRARS 4 N BT 5 B AR Z WA &, CHf
(8.818) X b, LT (21.14#), XD, T.
I (25.818) 1©% <, Wi ISR B R IE A

ALt DUTUHE, LT oI @oEZ D
7o 7o, Bo M. RESHO IGHHET) & B NAD

BaliA FL A &, B, M. &k 5-#%, Digestive Pattern
(D.PYic X b B3UascHir L, ) oo
BITEANEEE EID 2 bR Lic. Fl—RD
PRI BT % B.M. & (400g) IR D X
Wit il gk 5 &, MRl B, M. A IEERE O
D.P. O, 18 Re[HIEIC iR ©) D sRIHi % 7D 7o D
CRL, i DL PR TR S L, )
BRI OBFEN EBFT L. BEnb i, &
fi s, RN, PEHAMEEL T B
LEz bR,

£ =

B. M. frHEHY, iR RS, RO
Wiy DR AZ R L 7. POPOEREEH, &
MR A, BRUIBERRIC IR IE 2 R L fe. B
Bla iz 5o nb 2 2D FREORY) T M HE
XL R D B, IEEP D LD EEZD
b, LichioT, PPERE B.M. RICKT 58
HEED £, HEH & AT OB, 5 X0
ERIR, BEARMAOC X AWEE LT RkD S
RELDEEZB RS, Fio, WAEMRIZE,
SEIR OB AR ER TH - fond, BiUIHEE
DY, FORMRITHR E L en 7.
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ifirrf motilin 17 Jo % B 22 I BRIHE O FE SR RS

Gt PN

% OOR o W, OB
N fidt,
7 i,

Motilin (MTL) 5% interdigestive migrating
contration (IMC) o FHIC & - CRbTEE LN
FTHDH Lk, BIERIADLR TS, L
L, IMC o 5817 MTL 1 o #5182 D v
BB\ L F R A Iz 7o MTL o i
HONIHE S Tuisu. A, bR Uil
kT AT, R MTL 85 o (i
Keovsipnsk & IMC o ofmo BfRE 2ht
R L, BSRB HERE B O TRET 5.

Vil *

MEFERR 7 8% Nembutal FRE:F C BAE L,
force transducer % pylorus X b 3cm gl H
RIS i Ute. X, SAEE##IRIC silicon tube
PRRAL, W, RS H . BRILE 22 AR
10 AR f 7 7en . RIS B i i o M dh A ik L
Jo. XL B LE, EHesz, KRB
zto. ld MTL s, 3ol L e ditk%
v, RIABIC X bl otc. M, #HEHaEc
13 Student’s t-test, P<<0.05 % fj\u 7o

& S

10 ZrfEb@ic WE U 7 M 5 MTL iz 5 b,
L 7S a 0 BRNE OB 2 BT 5 &,

MTL
(1) (2) (3) (4)

Gastric Antrum

(1) @ irregular IMC (2) : no IMC
(3) : initial IMC (4) : continuous IMC
X 1.

BB

DO R TR
bR KM
R R K

(1) TREL A P I Hh S A B At i (irregular

IMC)
IMC #% #ife U 7521 - 7o i (no IMC)
IMC % %2 Uik Uo7 Bt (initial IMC)
IMC 23§k %2 v © & » 7o (continuous
IMC)
DAPCHETER (K1), 22T, @)%,
MTL 18 it i & 2L 5 2DDHND,
(DB, ()BT Tl e L.
MoHEcx, (1) BE 274.5£17.8pg/ml, (2)
Bz 279,319, 2pg/ml, (3) Bt 308,616, 2

2)
©)
(4)

400 +
300
200

100 t

MTL Concentration, pg/ml

10 +

Rate of MTL Change, pg/ml/min

"P<0.05 compared to (1), (2)
X 2.
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pg/ml, (4) $aix 412,919, 7pg/ml < 4 b,
(3) BEx (1) Bzt L € (t=1,27,n=118), (2)%f
LT (t=1,17,n=79) &, FhbhiEts
B 51z (K 2).

LB meRci, (1) Bk 5,240, 4 pg/ml/
(2) Bt 13 4,940, 7pg/mi/min, (3) f 1x
12,741, 4 pg/ml/min, (4)#1x 11,341, 3pg/mi/
min ¢4 H, (3)Fix Q) BT L T (t=6,3, n=
118), (2B L T (t=4.7, n=79) &, ¥
nbEBECEEY L (K 2).

min,

z 2

fesk, MTL @pEn A3 4us IMC 233883 5%
LEZLRTEI. UL, FOMETicidmE6n
BEF B I 2 1IN A 2 O FERICHE 2 /i e
Lig\nZ &%, SEIOERIIRL TS, 105
FROWETIE 30 SBNEM, B ERZ X
BRL T B EXE VA cwns, Dl &y, N

H P et 17(4) 1981

EE 2T ORI G AMBEC L T X bbb
e, =BTl EYE 2 Tw b, NRE
MTL oo fiHh - fagidens, shRME MTL i X 5
B, 2 OBELRRL TV 528, bhbh
WA 2 m U, IMCicxf3 2 MTL o “rate
theory” Z4gIE4%.

X ik

1) Itoh, Z. (1981). Effect of motilin on
gastrointestinal motility. In: Bloom S.R.,
Polak J.M., eds. Gut Hormones, 2nd edi-
tion. Edinburgh: Churchill Livingstone,
280-289.

2) Lee K.Y. Chey W.Y., Tai H.H., et al
(1978).
Validation and studies on the relation-

Radioimmunoassay of motilin:
ship between plasma motilin and inter-
digestive myoelectric activity of the duo-
denum of dog. Am [J. Dig. Dis 23: 789-795.

PR O PIGEE T RSB pacing (< BT 2 SEBBHOBTZE

BECRFER A
wer o F ok 72
B IR SR ArHAS B A
IH SN
moOR 1

PRRBER T4 % B BEIEED KB~ — o
V7 RIT, O RIG R L T OREY IS
WCHRET L T

Vil *

KERTIZAE 6~9kg O #E R A K7 5 A -
72, 5 5 HRICYD U Tk 24 BT A i v b
ALK Z =L e F ) v A 30mglkeg SRS
WX DB L, GOSN R A E
o B P 230 € oo B KB AT BE AR IR e 2~
3ERERE L 7c. BITERRILAEE X b B mEIT
ML T 2 TR S B A % 1 A1 PR D 8 T
AamL, EHTCHMAMED SRR RA L
fo. FB D 2 FHICD U Tk 24 B A I AR D

T CTARREAYINZ S Z L7ed 2F v v 3
Lo 7 74— A a~7 GIF-2T Z# 0 A
L, ZD2o08FH L D 2 KD WMEMRE 8 L
THBEEC AL, —i2HRNFEC, i

TERBB 7o,  oPIeE HERIT g L&
ST LA, BAHEE 10~40V, Fift 10~

100msec DETRH, P HFEHw 2 —EHiET
BLAMEECI Y7 v v —2—~HRB L TH 2
fo. BERCEEL T, WO T ~F 7 7 2 PN
FHEORTIERERILZ DY, BEFED
WRLek CHREICITIR T X S e, B « IR HE
RV T T 4~ LT i, WEORBEELS S
MU DRRICT A RN KE /T —F7 77
ELCREER S A B2 v 7.
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BREIUVEBE

T EE B TR 2 R R L D n il
HrHar TATHERSHE, ENChH5 6% L
BRI & Lie. M1 CHBSEER THES
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BEHHBRGE 3 EE ORI TR DT —F 7 7
7 » E#ERE i BER DR —tkich, %
7z BER DT IEfSlis b hd & & TR —
VYV I DRSO TH B

THDA RTDNT D= v 7 DOFERER
HEELDIONELTHDH., *—v v 73D BER

(30V, 50msec, 13sec ) _ 10sec

X O X B BT v v s D— Bl R T
Dog No.7
Antrum stlmulus
Bipolar
M—-——M ~ M—" vAy
Monopolar

d—d——r

TC=0.1sec

b
Pacing

T WW
Scale out TC=2.0sec '

offl

500 2V

A
N5
H 1. PEEEETEAEES—y v 70—l AGHEER BILIETEH,
* 1. 4 7%%@@’\]&%@*“ "FMP“] Pacmg @i»fﬁﬁﬁﬁ
Pacnng D jJ Fﬂ
Dog Pacing A7 D Pacing "JfE7s ‘ B Pacmg _Iﬁl:/:ﬁ
No. pi& e il 7] AT HTE & ‘ TR SRR
®E | mmmw | W W | m E | mEem | m
sec A% msec sec |V | msec | sec
# No. 1 13.542.4 30 | 50 12 | 40 50 13
No. 2 18.61.4 30 30 16 ‘ 20 40 16
No.3 16.9-0.8 30 40 16 20 40 14
No. 4 15.0-0. 6 30 50 15 10 10 14
No. 5 22.21.0 20 100 19 30 100 18
* No, 6 14.240.7 40 50 13| 30 50 |13
rqo.7 17.34+1.9 30| 50 13 30 50 13
By 16.8 30,0 52,9 4.9 | 25.7 48.6 14.4
i@%ﬂﬁ% \ +3.0 \ +5.8 +922.1 +£2.4 | +9.8 26,7 +1.9
* %EB] BB L DG
ik PRSPy
wOMEN . NRBTERTENBE
T PRSI T8 PRI
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HREARETRAC L 5 TRBITIEEL TR b,
RIS TR—o v 272 X D #ie S el o
BER [8if@Eix @£, 47+ b Maximum Driven
Frequency (MDF) 13/ X < /e fn. FfpdE~—
v v 7D MDF 1% 4.1£0.6 1l /4, Ffitr-<—
vV T 4,205 1050 CH o fo.
L ok NIRRT, & Lo
Hits g b ¥ b Toh 5. £ CHRIED RN &
UCH & Rt O Rz kb Tz, No.l &
No.5 %< 5 B TlL 4 BHIC I\ T FirE~<— o
V7 DIiny & b BER [HbaZ R ST 5 #lns
LN DD RO S 5. 2R
B X b oz s T, FiE2—vv s
DIIELTH D LT HHE OFAS, 1977) &
—HFT Lo L. £ D No.7 TiL2o
D PR TR KR R e Fm oo 4T, TR
WDERNZ L2 EDVEZBR, No.l & No.5
DA D TER BT RIS K & 7B
nicd D EHELE S e,

ARD (1977) BB B D 5~30V IC X %

R—vy

HOF ek 17(4) 1981

=2V 7T 5~100msec D L5t C nTRE T
Hotcb LTwd. a2 DFF o 72 K25 D
NV TR A0V U ORIME T Tl F O B
FERFHIIC 30mese DA % B L, No.4 O—fld %
10msec THRETH 7. —J7, DJEO~— v
ZEDLDOTH % AT~~~ v 271k 20V §/if
BORWDFEABANT B R D (ZH5, 1977).
IRBND, DS T 58 AR N T 5700
120V XD /NEWE L T R A T X 5200
R, Dl B W RE 7L 721 i L A i A
CEDRISHICE L THER X, S HICfilggs
ODHEMORW LA Ees LR bheIhs o
ENRFEFE UL EEZS R

X ik

1) BASTHES (1977). B FMMEAIFEEO < —v
v 7, NAFEEE 181 131-139,

2) ZHFIKS (1977), BEAS—v v sk ERE,
3: 416-417.

1 2 EMRBROBEIEB IC 21T T8

FSIUR R A,
RN 1/ GO R = I )

H o basic electric rhythm (BER) 73 & #tiai
PR TEDIHE AW 5 2 L1k, YUHKED
EHARY Z1D oRieb P4 L oML L b
RBOOLNT DI ETHD. £, ZOB, BER
REMEDIEE F 13 M 5 LA ST
. REEIUC X % BER EROEEE, &M
TOELNER DO L OTH D 2 ENFBIND
DT, AW TIEE RN EE BER BlE & 0
B96R, W ONC BER {ZEMEE & DRHRA & Hire
THEL, AR EH N b 1778 - 72

EBRAHE

8~13kg MEFR 6 FHA H\ -, 24 KefHlfs & DI
pentobarbital sodium (30 mg/kg) Fim: T CREL
U, HEEREBINICH 2em HIE, BEFEICH -
T, 4 PR M A B A A B A TR X 5 A MR
Lo, F7c, BEEMIEANE T % 7o o1 N E

PR
=L kN’ oE

(R % (0BT B NEMINC 45 54 ¢ marker %
ReA L7, TEBUCIRIELE 200um O = - 4 LR
ATV VARRAEE 2mm T, H# LD 2mm %
UL DARERL, Zhi i, R ES
LA Doz, Sengstaken’s tube A&
HIIC B I HEA L, BT S v — v CREE L.
—J7, AR D AR R DR D oo, JE P
LR TTREER U 2o, B2 Sengstaken’s tube
AL CEH NI 38°C k%A 50ml/10 # ok pE T
HEAL, BER DL LIHIC AKY 757128 D
ERERLER L 7o, TEA R R L, R0 800ml
¥ TIT78 - 12, RIKFIZ 0, 200, 400, 600, 800m! A &t
FURTRAC B A SI5E L 72, 2 AUk Sengstaken’s
tube 4L, FA—Fv eF o SETEEMRL T
VAT a—HEH, B7 v EET, DC ik
U7c. 7o, #HEmmuigE, marker [
FUL 7. KB 38°C KWL~ » + T %
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BER intervals (sec)

1981

15

8
6t o
/
o
g 4
=)
E
| R T
-‘E 5 500
S
Q
=3
=]
S
8 8
=
o
=}
8 6
&
)
4
S U
00 500
XK1, A, BES
B. #i

15

| S T
0 500
e
L ]
B [}
L]
E
0 500

Volume load (ml)

LA O BER ICRIFEOEE. ¢ KT\ T E DEEIIEE XA E TR
i > BER (ZEEIEZ L. ¢, e RTLh b DEMBBINIAT TRV

193
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DIRIRIE D &b,
& 7

1) KEMERICHIT S 6D A XIC s\ Cff
IR R 160D B BT D S 2 BER [HIRG (- 2 (R )
L1152 5 TH - 7o, MHEHET BT 5 18M5E
REHEIA 2 K 5 JEIC F513 % 29 BER [HIkg o 11. 0=
LEMICHIRL TR RBEMATH L) FEDX
s oic. Teks, 3SRV TERBTZIC A =
DEMBIR ARG L 720, FhFRFYE, d KX B
4.5°C, #:40.1°C), e K (72 39.5°C, #: 40.1°C),
£ R (87 : 40.3°C, % :40.0°C) CTHDEIIAHET
D57,

2) 50ml 3O DI KEA R &I, BER i@
REERCIERE U, ZoEgmmms, 5§
Aims BERFEIfREDOMHBIE L TEDL 2D L, 1H
RS THIAIC KT 1% U FOEHREBETHET
Hotc (M1A). BER HlE% 1 BEET S o9

- |
=5
E
= 4+
e TS . P
2 gl e o
A ez e
E A Ve . o’
2 \‘\v" yd
E . \\__““ _///
[
[
= L
= 0 200 400 600 800

Volume load (ml)

M 2. BEEAMMONESL (ZHMbELRT)

HEWaiEE 17(4) 1981

WCESL2ERENTRTEERF h 244 (a R),
270 (b R), 295 (dR), 1851 (e R), 250 (f R)ml
Th-Te.

3)  [ABRICE AR N & 3ic, BER OfEE
WD, FHCEHENTRERC ML . 2
DFFEL 43 (@b d fR) R TCHETH
D, D28 (e K) TIXHEETKD - 7 (X
1B).

4) EEAWHHOENIEELEE SRS bR
ARETE, ZEMEL R L (K 2).

5) HEEMPEEA O H A RBING X 5 R
ALK, MEEM A CIRNEMI X o REMAAN L D
RESMEL, WEVHRCXEIED L » §i&k
H, EWEPRR X DRI B AL .

TLOELUEE

B EE(R IC X ¢, BER MIRDILE, Al BER
FELEEEDOW L HFR DT, T DOFEKNELTEHW
2, BER (8K, BRI &L katsy
Mz tenz b U DL DDOBIENHER I 5.
F - HBEMRIC X 5 C BER (SEME H L 7t b
ZELRDBL T

X ik

1) Kamihogi, Y. (1977). Circadian rhythm
in electrical activity and motility of the
stomach and its relation to awake-sleep
cycle in dogs. Yonago Acta med. 21: 57-75.

2) L (1981). 4 XOFEREBEBCRIT ST
EE). HH&RE 781 9-19,

Acetyllactoylcholine-1.5-naphthalene disulfonate (TM 723)
O BH#ENC I ST

RREGLERIRY: BB

& R OF A F oW

wOA M —
BEJTEREAT I B 40 5 B AR U U 9 e T
WENEET D ERmEI T 2D Flko
ZHIDE, COWEOERIERI 2 ) VELD
ST Ik ENE A 45 3 5 Acetyllactoylcholine—-
1.5-naphthalene disulfonate (L)F TM 723) %
AR5, ASEIAYE O B FRGICRIETIE

(LA S I
Wk = B & W3

BT 570, 1 2 BHERE OF Al
L58%, ROe r HABHEERHZREL 7.
RBAHE

KE 10~12kg OHEMBKA SBHEFEHL, F+
NV A~ VIR TS CBEERS, 3 DRI
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MAEm AR £ v Bl 2cm, 3em, 3em DI
faTH KEURTEICEREL .. EHITAL Y
v~ L AR EERCRE L. FHETAEN
i TM 723 I L 2RO 1 = BHER L O
FhMEEA R Y 7T 7 TR L 7.

b b BAASEHREROWECE, HBERA4 A
Akt b L, P™Tc300uci 2 &1 ARA DL
ERSeBas, ABEORRALERI L]
20 451z TM 723 50mg % IR JH & # 7oA & O
B[ A iR L 7.

& #

TM 723 1mg/kg & HIRASS- L 754 (1)
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KL, §30 WBICHOMEER % (1 5 Al 7o iR Eh
BENEEI NS, OF RS0, WBHHE
DMF ENZERFICOTERPKEL 70D, 60
BHER OF 20 e L e, BOERSATONS
IOTHRCR L ONBEEINA.

MEROBERR L CIREED LA v 77 A%
fivtasn e (K1), BEHKEMEREE 4T
Myl D EEA 5 L 7o b 581 o MR MR
BT X, (SRR TR IR o JE £ R (2
LTWhZ ENFEDbNDS.

TM 723 ORI % 5 & %, 3mglke 5mglkg
LR BA, BHERTIE 1mglkg B5-F L1
IFRI U & — v R L Tehs, BGRmo B,
BB OME L T 5 B £ 451607, 80

I & O 2

i
{
1 S g~ L
— .
2 M A~ I A —
34——H~ A Lf 1 | ) |
S——_w
—
4501 0sec S
1 N
3 2
o — — 7/
st
S 1.2.3 : B EM
— S I 2Atvr—y
10sec
w BRRRCERIRD 74 X 77 4 /e TERHOEIERED 74 X 7T L,
50 101 A
404
t
30 5] 1me/ke i
20+
10 Y
1 mg/ kg fH
T T Al T T L) Ll Al T T T T T T
1 2 3 4 5 6 7 min 1 2 3 4 5 6 7 min

X 1.

TM 723 1 mg/kg B¢ 5-H
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T1/2

304

204

L

woow
M2, B PEPRIRER]

BLEREL, TOHEU HMEEIKEILR 4 5
D HEMHROEF: & B DLt 2 5% L e,
NOFTAHRMIMTE, BHROEINCE - TOFH
DAL, ORI S K600, 100 7 L TE
THDNBEI NI,

b b HANEEEHE R OWE T, ™ Te 300 pci
D 1/2 HEHEE T1/2 THEEL =854 (K 2) 4 4
W3 A1 TM 723 50mg #2 IR, B AP

HY-E a6 17(4) 1981

DIELTRD, 1 FTORLBIEL DT,

£ 23

TM 723 WX PRI T 57 eF 02 ) v
BARICHE T U O b i B 2 T4 S 2 5 H
EEZDLRTWBY, Hx DB Tx, 1 %8
BN E G HOBEIREOMEIBE IR, £O
RIS A 1 5 BB 7B B D U 528, §4
SN O RO R &, (ERREE DR g%
tEo e b A, ORE2Y, TM 723 ©
TEHREFICIZIE—% T HD0 Tk I & Bbh
B, X E RIRC LS L e T i, #
BHOELITIRIE—H L TOTINKREL 5 Z
L, L EEREEZHEINERBIEHE, OFRD
2R L, Do DRI L IERT 5 2 &%
%z BT, TM723 34 % &g Eshic/t
EWIEH A BT 5 Egebhsd. —~He b B
ABEPEHICB L CHIREMCFEHL TV 5D &
Bbhsd.

X ik
1) SEHIRT, BRIHIER, A LFEJe (1959).  FHEE
Wesr DBRGE. HFE, 79 863
2) =gk, W Bk Ol BT (1969).  EARMK

Sy DFEILEMITE. HOARIEA 2 89 R T TR,

3) SHEEAS (1971).  BAROLSM 7R H ONC I
ZBEE. JGTZEEL. B 247,

4)  EARERKES, AR (1977).  Acetyllactoyl-
choline-1, 5-naphthalene disulfonate (TM 723)
DOEWECRT HIEM. JEH3ER, 18(4): 509-
512.

UIERB A L h A1 BERBEOMED S OTEREE HEX

WL BRI R

(NI I N |
KRB EaE RS

E Zz Wl N

PN

Foreu, LIETE 0 BHEB L BEBCOWT, £
D5 BT h, BB IO B 5 E OBER,
L0, NEBHEB OBER L1, £ ORI,

ORI il WEE
PRV ILS e

# w E R B X

LEioAFESC S THRICREL TS k. Zhb
DFERE SF 2 C, ABENL, EENWCEHEEST 5
L bbb B ORI oW, BEEE OB
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A, Wi s &) BT TR

HIREENT R D NEETHHEEI O 8mm ~ *
X A BEIR T, BAEEEE L, ditlL
FoEREEEILRD &, EATEERE TR
BRI <, KXW HBERE L, e
HEEEERE DL FAR L, X, BE#HDO S ©HTh,
AL DL NS D ETIEENS . Tz, B
W L, MTEROSEE L OB T, Bt
WD H BT, BENIMERRGIRCHS b Du
PSS T A Z " L. Eo, RO
WU L 5 AR L T,

ZDX o, xR EATEE LA T,
Hbooicd, HEE CHEEY RS TV S,
COKINEL TS DBEHREFE 2L H s
2, S AL, BEOMNERIAKEILZD
Bl Lz, ks L OBIfRREET L TA

A Fiexiifich LD

B ANlsHERFIZ 222 LD

C BREERHRERIZ222L0
X 1.

BEANREZB L 2B

K RSB
[

HoRNFRALENTS &, BEXMEL, AT
TIE LA EEAL L s (Grey, 1918), = hoik
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7.

Fuih Uz lik, TR 39 FE~42 5 & TH 4T
BWTHY A 15 o 7o WO EEE 157 T H
L. T BB E O MG 0 A kY kL
7o, BUR i, BEEB O FER ), VRS
AR TY DB X A or =V T L i, B
DL AT D EEL 7. F LT, EEOMsiE, 1
RS A R S TR E L TR b b, 2D
FEE DN L Ok X S A M L.

V)R B W R A KA -CU) D BRI e IR D i
WELBEOMNBEY, M1DZE< ABC D3R
oo, M, PIEIARLER, R & 5 Rk i
HEntc bifie X smoficd 5 b DA, MMl
REAEHFRIC s %4 OBRE, BREIRGIH I >
HLDCHTHA.

1. JEBIEOME T, A#ES7#, 36.39%, B
27, 17.29, CTE73 %1, 46.59% THbH, L
& LRk, WAGIHCE AR & Bbhh b b D
DOFROKPEE P BERERG R s 5D LRz
5.

2. BIBRE~DRM A 2D &, ARETEEL, rpk
AT D b DA, K9 2[3 Ak, 1/3 BB
DICHhbH. BETI, BAEEBEFICHS. C
TECIXFRA EDPRICAIEL T 5.

3, KEILWELTARDE, ABRTILAE
SFESFELTLTHY, CRTENLDDATYF
DBHHENABRCHERTLEMFORESEZRL
T, FLTEBOKRE SIOWTHEERE
BT THBE, ABRTIE, AEERL, BC
KIOACOMTRIAEENRDL L. Wb,
BRI > 5 CREOWEL, FOMchn
ETHLDIDKRE.

Zo Xy, HAWOWEEY, HiEo L Th
5, MBHCE D 2, SaBERDHD. X
FOfE LEBICEESA DS LB bR D.

B B O % b

AR

(@

receptive relaxation » I 13 i,
compliance [t & 4,12,

Z DEFOHEO
SRRFRED BIF DR E
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v (Cannon & Lieb, 1911, Abrahamsson,
1973, i, 1977, Mizonishi, 1980).

Alal, Zh b OBES, FERED SO NRT:
TR BELNTT B, BN 7o
DANIEDEALIT K % HEED R &, Sk
Wil L Ok CHIE L 72,

Vil *

F V7 & — B (30mglkg AE) FICBIIEL
7o, A 2 DEO/NE R X OKB OIS T %
TOREIZI0FES L, ThLHE LSS E %,
INETEEL 7cE X 40cm DF A v v, ki
WCial- T, HEEORME Lic SEEECR.S L 51
U, RO DOART KN D A3 X 5 1SS L7 (i
FEFR) . INEE & KEAKE AT, FRE DS
DR IEHBER L OEREET, 5% L, WMl
EL7T240.0cm DAEF N E % LS5 8 %
Mo, MO RM E oeE L REIM), 4

QOO(

300F

Gastric wall length (mm)

0 160 260
Intragastric pressurc  ( mmH:0)

M1 BAEAENC X 2 FEOR 4L
(@S ) coet B, g it BAPTRME, a: W
M, k: HAFY

HEWmiet 17(4) 1981

ORGP A U te. WE i E B~ D A
TELRETBMT BB, ZADDRDEEND
B ol A WEL, 40.0cm 055D 435 7oifD %
g, HEEORE X L L. BWER, RO
AL 7z balloon DWNEEEE 2 -HDONELE
BED L & LRIl E L 7.

& #

B BE D 2E J7 17~ D5 XA WIS KL T plot L
7oA A LSRR U e, % @ S OfEr: 10 [E111E

e
2_ &
9
T
E
E %
N
£ ¢ g
S I
e,
5 i
[ .
8 &
>
oy
[}
I3
0 |

234

234 234 234
&.q
2.—
o F}D
T
£
£
& 0
£
~——
n
st
e
15
>
)
5
0 | |
234 234 2384 234

2. HPE 150 mmH,0 F o HEED flipisk
ORI HEORE X% L, NEXP L35
AL/4P TiRU Tz,
ceg it WENHE, n o, p q KEEHNA.
cegi XX LML, qf KE»S pon &
B~
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DVHgT/RL 7o, BIIABIEFZFC a, b, »-- & L, K
Fla k & U7c. MEF(a) 3 3 OBEFT (k) i I oo s
LI X B RS DEMIZRDL Migh ote. Fie
REAEMRE E 7V XIS & L < WX o Y
LED Te oy o do. WPNRE (g.1) BAES 125
mmH0 736 K& {ME L, 170mmH0 M Eo
HAETZDMBIIETT 200 8db . Bk
i Ge) T BAES 125mmH0 2:6 7415 D
BELAWCAPE U7y, HFEDS 170mmH0 LT3
HEOIKTFIRERDL it 2y » 72, #eEHA (1,
m - g) Tk, PMEINTEOEL I LbES0%k
R D B M7k - Tos, INBLSMIHED E&-
XD MEL, KENCTWVIZE A S MEL 7.
ANBLLAMEE PIEAD 125 mmH0 785 20 R L
13U 170mmH,0 L FIETIF R b R
DEEHIIP L.

AL TR B R 7E 7 R T, BEPTIRES G, g)
% 140mmH0 DAEN D 2UCHE LI L i,
Z DEDNE LA THIRE DA 5 28 BT
Tl ey, ARG O 84508 & AEDE
MARR L. MEETRAOMES AETH - 1.
MR EZ U L Dbk, WED LAkl
T, BFEEC RS CCHEET AT ST L Ak
HEDOY L EORRDL LY, SHICHE
NEFALIE ZORBEOWHAL L DB i <
ot

150mmH0 DHED MR (L=KE &, P=H
FE, {ROER=AL/4P) 13 BRI (e) & L 00k (q)
HREL, MNEEE (n), i, BEFNRE
(D13 ENE L, KRS X ORI INT %I
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fifE i s X OMEE T M CEVIEMER R L7
(X 2).

£ £

BREROHEINC & 2 8 EZMMO & MEDI S
0wk, BAEDEACE 70 125 mmH0
T tension receptor B XL B = LA RT L
HEz bk, ZOMBDOTE DRI
LOWETHZEnD, ZONEL LTk
to> receptive relaxation itz 5 = kA 5R4

{RIBED K E K L OB RET, oK)t
RAFE DI R LA DR DAEITTF e 2 24T,
AR s X VIR AR BT #40x, H o> compli-
ance 3L 5 5 BEESKTRT LD L EbR,
SRRAEVIMIAT CLlEE & L TB A L otk
BIG L TWAZ ERREBL TS,

X ik

Abrahamsson, H. (1973).
hibitory nervous control of gastric motility.
Acta physiol. scand., suppl. 390: 1-38.

Cannon, W.B. & Lieb. C.W. (1911). The re-
ceptive relaxtion of the stomach. Amer.].
Physiol. 29: 267-273.

Grey, E.G. (1918). Observations on the postural
activity of the stomach. Amer. J. Physiol.
45: 272-285.

MEEL (1977). B D tone DAFEMRIETR M.
JRKEEZE 250 333-362.

Mizonishi, T. (1980). Gastro-gastric excitatory
motor reflex in the dog. Jpu. J. Physiol.
30: 795-798.

Studies on the in-

BEBOMBEABEEREERE DT

UNCINS SESCSHI s s e

B —

PV SIS I

CINSENY V) SR 2 e

[EI 2

TECEHEDLIL, FHEBOMRME R,
WEEE = 04, Heidenhain pouch s X 0%
BPRVIEAZAVCCERL, ZoBic, x
AR LOWIEMR R D = ) v B (%
H, 1976-7) 1T X % P O EH XA O

GO SO S = - QR

iz, =V VEEMEMRED T A b Y v Uk A
B CH AT Y ViR RL, ZOFA Y v
NEEBERO e A 2 3 v S WK YRR U OOt S
o Az 3 v (Takasugi et al., 1979; Fujii et
al., 1981) » B FRVIEEIZ (RS 5 &5
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TR (R O fE A R L 7o (D,
1979). ABPIETIL, BBy O Mie— AREIEIEER
BEAVEERBRE & U CHAET 20 G e a3 %
HAYC, BiE—7EAE R, Bk — P SOt

o TEFHIMbT A r Y v ERA KGR IO
denervated corpus pouch EB)D(THE S G I X}
4% v & x 3 v Hj-receptor antagonist, v A %
3 VR E RIS O ARk L e,

o By
A

;) *®
VTR~ LES L O T L v TEEME L
4 = 7o, B kI A% ] i Heidenhain

AP RE 17(4) 1981

pouch Z {Fl L, FICHBIIRICHE - CETT S
JRANEE A 2 E B Ik O 43 I8 A 5 10mm KIHH T
Uik L, pouch o KA 1 A2 FRANRE 3 RL A58
WL 7o, 3 E ¥ Lot pouch o33 strain gauge
transducer # i CEEL L 7o, MAEMRER IO
PR O R, Thri, ATE—RAEREX
o, BIRE PR X 5o, IR AT A B Y
VAR, BRI AR ERILL, T oA A
ATV AL S5 TUELTC.

ERER
(1) EFHosEENL, AiE—RAEMRRKHND B\

Vagotomized dog

MMMMMMWWMWWT“

A pouch m}

serm
gast. ®T——¢

10g

0

-5
30 min after CR 2mg/kg i.v.

/ /\ 75 pg/ml
/ \ e \

. . . . . . . . . . 25

0 5 10 15 20 25 30 35 40 45 50 min

MW]ZM
ant. 0
10g
B pouch
40
° ) T?S pg/ml
/ \ .
L J
/. . \ . 150
-

serm S~
gast. * %5
50 5 10 15 20 2 30 3 40 45 50 55min

i BE — VIRl B

(A) /2% % cepharanthine /%%

(B).

ant. 3= H HIPIRTBE S O HED
serm gast : [ A bV VHORERFZE(L
CR : cepharanthine

X 5¥H, denervated pouch EB)D it K

Ritds X Oy A b Y v E LR

RigE MR O R OMfRK (10 V, 1 msec, 50 Hz)
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vagotomized dog

1105{
pouch MWMWWMWMWWWWJ 0

A
e ]5.5
s

30min after CPM 2mg/kg i.v.
— 10g
pouch %MMWMWMMWW}
0
B

5min
NTRE—AIBAEE T & 5 denervated pouch MEBHRESIG (A) %3 % chlorpheniramine D
fEH (B).
—  FIEMEOR MRS (10 V., 1 msec, 50 Hz)
pouch : denervated pouch 0EF)
pH : pouch WIEDWHW PH DRERE L

CPM : chlorpheniramine

VEHTRE — PR RSN X o T, BrR o B 7
T L, Zhb 5~20 St < T L
DIEHESE & 28D & h fo. HBH DR IGT
pouch FEZHD (R G X O 7 A b ) vl L
AREDOEER &2y —H L T@HDD R, ZhD
DIEHE S EE ABEOEEYEL (0. 1N HCl %%
TYWI) WX o THEL .

(2) R, §iifE— MR ST X 2 £ 5§,
pouch EHEHERE R L OUMLFE» A+ Y v EAK
& (F1A) i35 e xx 3 v =R
% cepharanthine (CR) o84 551 7 (K 1B).
Flebh, CREE (2mglke) ok 5T, i
RERIHAE T #4935 1 BB BT % X ot pouch
TEEORAESITE ML L7 (K 1B). Lasl, B
FE RRE RIS A 2 95 % RSV 26 B S B (R 5 ST &
M2 vy v EARKIG &, CR #Ec X 55
%%%Htiﬁ‘ -7c.

(3) WM T HOEF MBI DFUHE S L of pouch
WEIOTLHE (K 2A) 12, WFhberx iy
H,-receptor antagonist =47 chlorphenira-
mine (2mg/kg) #HIZ X 5 T4 (K 2B) # -
CRER I I X fu i

z 2

BUBE—DRAE MR S, 35 5\~ Uk BT PO S e 7
S (M1A, B) X3, Mihsn A by V(D L5

(B & RFE, 1977), MIEMHERT o EER
DFL#ES X0 denervated corpus pouch o3y
TLHERY, EHBUTTRTE S PR OBELIC X T
FULEE (K1B) 3, HKEME, PIEMR+H DO
2 ) VEBERIERE (B, 1976) o a4 R I
Lo THAM Y VAWM ] S h, Zhic
Lo THIE IR A MY v B L OIEE %
EICLIBBOHEIREAREL T 5 (B EER,
1977) . =75, RiE— MRS X 5 ¢, i
HA LYV EFANEE G L TAE L 4 pouch &
BOMRAERIE (K 1A, K 2A) 13, © A X I V5
MfEA B D e A 2 3 viEEHER © 5 5 CR (K
1B) % X0'e 2% 3+ Hj-receptor antagonist
THH CPM (¥ 2B) 1z X 5 TH4%& L7, Lo,
M A+ v EARIGE, CR, CPM g X
LB I ot (K1B, K 2B). Zhbd
R, RAEMES L ONEARETD 2 ) v EH)
PERIE D BRI X o CAET 5 B E B O Mt — ik
MEORERRRNC 55\ T, BRI B P % i3
DICFEMEN e AR IV THHE L HTRTEL
TW5.,

& B

PERANEE % N 3 B BEBHEMER ST 51> 5 Rl
RE— RNV (RER O 2R L Te.
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X ik

BEH—TC (1976-7) 1 HIEBHFIEIE O PIRIEF. IR
438, 6: 299-306.

BEI—T, iR, LBadB (1979):
BRI D v A 2 3 v DEEL
%, 15: 155-157.

Fujii, K., Takasugi, S. & Toki, N. (1981): Effect
of cepharanthine on neuro-humoral excitatory

e P
A

HPW ek 17(4) 1981

response of gastric movement indog. fap. J.
Physiol. 31: 613-623.

WEH—IC, REHEM (1977):  HEMEST A LY v 5%
&HET). ASEESGRE 131 191-195.

Takasgui, S., Fujii, K. & Toki, N. (1979): Role
of histamine in gastric motor excitatory
response caused by nerve stimulation in
dog. Hivoshima J. Med. Sci. 28: 195-200.

PRIEMHRIE TR ORI & 2 BE) S L OB WOZEAL

IR RFESEH HARERE

EoH

W, & A M

[ b AT AR

wE I

+ AR B T B A R TARRIC B R T
Bk OO EERE, B AR a IR U
U REFIAR:, FRRAFTR, BERRR: 2R A7 3 % STk
i A, Loz U B 08 U IFRR, B
b, TR ST A KPR O BRRIC OV T
KRB S, AENT MR IEC X
b E LR A b NCT 5T, MM
ORI X 5 HOAWOMEE) L, BRSWNCKTT
BEEE R L.

ERFE

FEERRCII RV 7 X~ VKBRS L O T 3 v T
#L L - 10kg BIEOMIER AL A7z, oM
)iy strain gauge force transducer % & &
fr CHEkIS, HEra%s, WaFIgiEEs, Heidenhain
pouch) OAERFEICKER L CRikk L. —HoH
TR I BERE O B b [ Rk D J7 ik TRiEk L
o, MR PR O RIS FF AL D A3 I R D R
eI RATE b X O, MEEER R ST A )
HEL, PRI 0D ZRAT U fo D o SHER Rk 2 22 RE A
EEHOYM AT ER 2 B E L 15V, 1
msec, 50 Hz o 4T 5~10 £ M# # L 7. §
B2 — b A R S B C U 22 oD T BE AR BT P AR i 1
E AR L RBEOSGE TR L o, ¥ ok
AT DRI & o THET S IR — RO B
o ds X OV EBITE A T 5 ki, HF
Kea fE U - TR A O R A R R I R

- Jo

WLTFRFRD e A 2 3 v EOR{LEAAF
ToeAl X o THEL 2. ki BHEHI
Heidenhain pouch # fg#i 1 pouch pyfiz 43
fyfdEKk cYER (1.5 mi/min) U, ZOWEIKE
pH meter =3 % pH fhif % pouch JEF) & & b
CEE LT, ChbDORIEADE A% I v DORY
a3 % B Tre 2 & 3 v Hj-receptor anta-
gonist =% % Chlorpheniramine (CPM) o g%
(BEF, 1980) ZHeas L e,

RE KR

(1) EFEMRRPTR ORI X - CRRIRE # X
D RAFR, o iRIB R oE B O IELE (K 1B) %
obte. HAEMNEREFTR 2R DK & T A RE X
FMRHC X 5 T FBEDIRERIEN A D H,
B DORIGEF—PIE OV, X7 b e
vy ol (0.1mglkgiv.) kv ik (K 1C)
Uie. % 7-MPIR o fle X b BRI D v A
& 3 VOISR D b .

(2) —E o AMRRL IR ORI AN B\ T,
WA T B0 D JIFTR 5 & O° B RS O BT
(”24) 2%bhte. ok CPM(2mg/kg
iv.) kot i (K 2B).

(3) Heidenhain pouch oy )i 2k wEEL
BRI T HIC 10 7, REI h, i
pouch #EBDFLHEICFEFT L T pouch WNEEWEIREK
pH oETFTx &£ U, - oE#)EtE: CPM i X
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Efferent stimulation of cervical vagal n.

A B C
control SV (hepatic br, intact) after atropine iv.
10V, 1 msec, 50 Hz 15V, 1 msec, 50 Hz 15V, 1 msec, 50 Hz
L] L] L]

fv“"‘\ ~ IZOg 20g 20g
bu 0 6 —— | o
Z‘r—n‘iln

B 1 REMGERIN (e—) X2 B (b), MMTE (a), +IRIBERER (bu) O ESITHE
A REMRESGH
B; FF—BMIE DB L 726
C, 7rev#h (0.1mg/kgi.v.) BORG

SV (hepatic br. preserving)

15V. lmsec. 50Hz
—— 5g

BODY A”WM4%ﬁMhJwwWMmMANu“WWwwMMﬂWWM%AAMWHNNM”*VMMMMMN}0

5g

A ANGULUS WWWMWMMMWW J

0

5g

ANTRUM WWWMWWW }0

30min. after CPM 2mg/kg iv
15V. lmsec. 50Hz
R

5g
BODY WWWMWMWWJ%MHWW]
0
5g
B ANGULUS ]
0
rg
ANTRUM MMMMW 0

5min
B 2. AP RN X B E A0 RE RIS % chlorpheniramine (CPM) D%
A; CPM #5.5i
B; CPM #:5.%
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b HIH S oy, YEWRW PH O T s8s 2
YA

Z 2

(1) EFEFRRRL TR O T X B Y D5 A
KA, PR R o BELE (K 1B) 27
FrEVIZE DL (K1C) Lico ik, MM
Keps= v v EBERAEA & A, BAE L h oL
O FHEs L O RGBS o EEhC HHE 5L
TWbEEzbhb.

(2) BAPTEZ DR X 5 THE U 7 A 4
SBRIOEETLE (K 2A), Heidenhain pouch
HEFOTLHE, F L OF AR e 2 2 3 vimD
I GEA CPM Oz X o ¢ JlE 714k (X 2B)
L7z, Z8b DRISITIFIHRIC X % EH#N 7o LR
T, B AX IV ONLENTE RS (B
1978), WAMIAGrhod = ) VR X 5> T &
T HH ALY ok (B, 1970 —5 ALY
VICEAe AR I VOB AR IVICLHE
SR B X OVE R WO (EAE &\ D HPRE A

H ek 17(4) 1981

Wk g aiskE  (Fujil ef al., 1981) iw X 54D &
HEzbnb. WK o & - ¢ Heidenhain
pouch /& o FEESWAMEHE S o HE L, Bl
D RRE— R I AE B HE A /0 U C I A BB D
BN b 2 LR T HELDOTH S.

X ik

I -0, EZAlr (1980) 0 Heidenhain pouch O3
ks L OV E R W D MREME R ST 3335 e A
# 3V Hi, Hy-receptor antagonist D8 HE
T 4ERE, 160 168-170

BRI -G, @iy, REfE, kgl (1978): B
Hilit e A 2 3 v o phigkik oy & £ OEHL BP0
MERE, 141 240-242.

BEH: -TE, SRR (1977): BhEME A N D v
WALy, PR 130 191-195,

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

PRBERISODE, +IREEENC S JIF TR

[N o I eyt I %

B ow B OE O

{f

IHETCOMERECILHE, X« Fa -
vy MERWT, KEOMBEREC XY, O - B
Bt B AN ORI SR 23FHR S R,
BHEBIIHED Sha o EnBsIhTnb. L
U, i E COWE T EE Y E B S)
CRL T, EDX S IihRE R g T e ounT
EBFE S T o, 2 2 TR o B I )
WCRET 5 A Bt U fe.

Vil *

vy (1.5~3kg, § @) % urethan (1g/kg)
% %\ ik chloralose (120 mg/kg) o FERREE L 7
#%, BEL, BEW, fiEds Lo TiREc ik
B I VA o — R, s
WD FEHETE A VML €, WliEHEH, |
£ 200pum AT v L ABIFRRERY AL .
HlEr 20~30Hz, 0.5msec, 10~15V 4RI

B s bl [N

TIT - e,

AR E R o 50 M impulse A Eddkd S e
WIT, MEFHGE < CRRAERREE B2 2Bk L,
EEBAEE L. A 2B EFEST
% L L e pulse counter iz X b, FDOAE A
P AELTERE L. Flo b vy
v 277 CHERELL. REBEEBRI T
gallamine (1 mg/kg/hr) o gL DA EHLD
b & T 5 7.

& R

el (30 ~1 M) w1770 5 &, B,
i, FIEBORGEESETH 0. &

JE
SR TOAE D TR A D\ S XN B oo HY % 451,
A, R AR TR, BRI T R
W, AL TR R O B A Bl £, EERIC
L0 IR AL —E L Teds o 7o hs, BT

i
T
[==]
H
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HEGI 5496, MAHIB] 4696, AiEER CIETLHER] 4696,
M) 5496, 48T ik TUEER] 2396, FG
4696 T, MhFEI Y 1596 (13 #l 2 41) TH -
7.

MO X 2 B, AT &R e B
A HTLHED H TR, WA N s
DOUIMITUL, ZEAEREZZ TN ens,
il o A ARE DEEER T O YW TUHE 3 I Ol
WA YR S B,

MR X h,

BAES, e, iR

A 20,0.5,10 B

205

DO TLEER) Ak guanethidine (6 mg/kg 1.v.) D
L%, 4% U 7o, guanethidine o g [al{E
L 7 #, atropine (1mg/kgiv.) % $Lb35% &
guanethidine & [EgC, #5001 BigE S Tt
WA ILIM % L 72 (¥ 1). hexamethonium (5
mg/kgi.v.) Kbtk d FEIC BB S hicTUHER
L OIS R T R L v

BRI & o B I TUAE B A\ R %)
WD RS teBlic kT, B akEmiEE
Keo> impulse DFESFEBHFINTHINL, ik

C D 14

VAT

Y

T S——" MM1W

7T &+ F >~ 6mg/kg iv.

Ty T v

lg

7 F ety Img/kg iv.

X 1. %?ﬁ%!mw%rﬂa‘%avz%%/ 7 ey DORE.

B, Br 27 A FF B 20 4,

A 20,05,15 B

WH4 1207, D 7 reEvEH300

c 145

v s o\ e A A |

i B WAL 0

L2 b5 A MMWM Al st ettt

WMMMWW“MM[

i 0 TE A ————————

Ce Smg/kg i.v.

eeiniuflimeiiaiés |

[E RN

M JLANA WMW\ s

AT YTPROTIORY. L L

[ 20pulses

i 01 Tt iyl it | 50,

77 #FF >~ émg/kg iv.

X 2. HEEERINOC X 0 Bk Sk E R E B OB EEAC TS G,
29, D 7 RFFVEEE, 54, E 150, F: 400

A: W, B Ce 58, 109, C:

7T RFF v OHE,
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5 ERPFEBUR DI LITR S, DFEIR
hexamethonium (5mg/kg i.v.) ##E 51 t-HoD
FH L E R > impulse A3 & & 70 Hy o 7oL
hexamethonium 2:% o [E|f#%, guanethidine (6
mglkgiv.) 2L, FEREINATRS &,
B o impulse DRINHTRD S Micnt, HOMEH
XL TR BRERS e 57 (R2)., i
BDOBN I\ T, HBEFIIC X % Bk o impulse
DL atropine (1mg/kg i.v.) O EHIT R\
TIXM%& L 7=, atropine d#)RD W&BD Hh
FRRI T E, Bi¢o impulse A RN S .

ERHLUHRIE

REBRC BT 2 WA OE « + 85~ DTL
#d L ORI Ry, =R X S CEl
IR FER L AR SR D Ok
BT, REMREL RO E LREEELD
L. ZORST XY, BHEE, AiER, +iE
Bk, TLED D\ EMH RS BRI b D L #
Zbhb.

atropine $54c X b, WHEMNC X5 B
impulse DEMABLE S i b, HRIC
KT 5 K EHE K Az cholinergic neuron 3 /v 76 L

HEi5EE 17(4) 1981

T B DTkl h EHEZE S 5. guanethidine
DEHIT & o TR B EB D TUHE s X O &h 4
WEIHE T 20, BHio impulse D%ks B h
7o bk, guanethidine (kRSP fEFAL
TVDHZERRBLTVED, ZOBFICONT

EHICHREZLELET S,
X ik
1) Kametani, H., Sato, A., Sato, Y. and
Simpson, A. (1979) Neural mechanism

of reflex facilitation and inhibition of

gastric motility to stimulation of various

skin areas in rats. J. Physiol. 294, 407—
418.

2) UNEECT (1981). =S HR— BRSO
ERABERINIE. ALRERE, 230 186-196

3) Sato, A., Sato, Y., Shimada, F. and To-

(1975).

motility produced by nociceptive stimula-

tion of the skin in rats. Brain Research 87,

rigata, Y. Changes in gastric

151-159.
4) EBEIRSG,  EREET, BAMET, BIHEA
(1976).  Eeinrb 0L, bk L otE, =

TR~ O SR RUG & % O iR, &
FDOHPH, 98: 276-284,

SRR LA S MR A ON S

BEKFEE
HE, My

S-S
= oK, OF %

1

S SEARIR AN L Aot % BRI TR o I E B A
Rk T, RIUHEGEL CBET A &, H 2 I
(IMC) DFEF T IR T ORI G A E o &
DAL I 57z, ED KB EIC X b ik
MREDOBIS REB I NS 2 L 1L T TIMREL -
(B, 1980). ABFFE CLxZe [N 13 % I
immunoreactive motilin (IRM) %L IRM
DEF & pouch DULHHEE)H D T E\ MBI A
ALIcDTHET S,

Vil *
thE 10~15kg o #MFERK K 5 0% FL sodium
pentobarbital FEEE T, %9 (£31c Heidenhain

H—A Rl
" E A KB E i

LA LI N A

pouch A {EBL1L 72, Y\ CHUELZ TV 10 505
{RBAMEE T C MB IR D A% i) lem Cdic
h&IEETEH LU denervation %47 7-. [JE@IEIR
RIS % 3-4 %F 1 18 B Rk % 7% L, pouch
DRI T CREZR DI L 7. =B REE, A
JEEE B ot pouch DI 7 417 hu D BRI
i Hs WiE T X 5 7@ force transducer % %
U, SEAIEIS X 0 kT Am L Cm e e i
THIMCHLUEEL 2. Sy #EEFvr s
7 7ic I mm/min OEE T 5 7o, Y OG-
B BRIl o> 7o ob SEFHIR AR X b _bEk# IR Sila-
stic tube Z g8V E L 7. IRM i RIA gk
WX DHEL 7o, EBRIMHE 3B L vy, Rl
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500

Plasma Motilin Concentration, pg/ml

400

300+

200

207

100 Motor index: Pouch

100r Motor index: Main Stomach

AR AN LN

Pouch

Main Stomach

Time Intervals, 1 hr

K 1. ZelEcsid 53 RO pouch OILES) & ik IRM DAL

1 E 1 EERAIC G2 7.

& #

1 FEL Z2E o 328 Ko pouch o Iy
BOEEET, b OINHHEE A BALRH Y72 D
OB L L ChBIRL, s IRM o2 ghix
EBICRLU 72,

x5 IMCic—3 L € pouch o IifiiE s 150
4G i IRM RS 2 Juc FHL € EFAL
7. E£E IMC o #gr L9 27 4, pouch IMC
DF TR 45 5cEE IMC X v #5920 55 < K
7. Ko pouch ongEENIEs IMC
HTHEAO 10 oM CcR&EECEL, EE HIE
1735 & pouch DULHERB)L L 730U I I
wLEH IMCRTH30 5 TRIHEICEL, TD
#% pouch (3 B A5 ~ UK Bh 2 Jee L 7 B2,
Stctc Ok IMC iz 47 L 7.

s IRM 13328 IMC #7130 75 & b fR4 1
B L 3 E R ot pouch o ILHiEE) & 44 & TR

10 5 CREHEICEL, 40 HEIC KIEE L 78 -
%o, EEOUHES) &M IRM g s
FICHIBI L 7%, pouch ki IRM & o fEficid
Fr g\ B A E e (r=0.913, n=41).

EH e IMC 2358 Uik Ui A 3 b 7 i T
thiopental sodium (15mg/kg) % #E L 45 BRI
FT5E (K2, £ IMCiBEbfELE L oh
pouch o I#EEENLE RS, LIEWICHEE L
60 S L 7o, 1A IMR R 4 Mkt
R & R MR R L B R A R L e, &
o, EFiwc IMC 1338l RIET 51T
BRI IR E B 2 N L 7o

£ =

motilin 1} 1967 4= J.C. Brown 2 X h R I
itz (Brown, 1967). {4(bAgEE) & DBIEIC DU
<ix, IMCirz—% L Cliidh IRM o LA %39
(Itoh, 1978), 4k motilin # 54z X » natural
IMC & B3 % IR By & 7835 (Itoh, 1976)
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Plasma Motilin Concentration, pg/ml
500 A } Thiovental sodium, 150me, i.v.
400
300
200
100+
0
Motor index: Pouch
100( ;
50+
0
Motor index: Main Stomach
50+ \—/\ /\ WA
0 .
Pouch ‘
Main Stomach
11— N NRRTH R ETITD TRTnT
[ 1 1 1 1 1 1
Time Intervals, 1 hr
X[ 2. thiopental sodium /12 & 5 EE KO pouch DILHHHE DAL & itk TRM
ek, IMC L motilin o> rs BIGRIL &1 3 ik
Ly, \ i A L F s ) /| -~ e SR PN .
RO RIS JORHER ML A2 Pouch e e e (1980), MmO
AEH IMC i R L C IHHE B D A 3 2 FEEE - (RWEPERBAD. 1OTHESE 161 137-139.
ERIhEESTHELDEE 2 5. 2) Brown, J.C., Johnson, L.P. & Magee, D.F.
Lol EF o IMC yx, jfirp IRM JE 2% s (1967). Effect of duodenal alkalinization
bt B2k L, IMC 38 e 44 on gastric motility. Gastroenterology 50:
Wed % & bIC 8 kT 5 IR L, 4 a3 ) o L 978, Changes i o1
. ; L , Z. . . anges in plasma
Wi L 7= pouch Tl hoB4 T i IRM i oL e . ges m pras
L 1 ) G s e -~ IMC motilin concentration and gastrointestinal
B_{f)—' R L /'LHX%{H@%UJ%/J\ Foimn, contractile activity in conscious dogs. Am.
D FPLE. humoral (motilin) %213 ¢ 7 < neural |z J. Dig. Dis. 23: 929-935.
LERICRAI SR TWA EE2bRD. 4) Ttoh, Z. et al. (1976). Motilin induced
IMC B k1T A HE DR S- 28 £ D L 5 7eit mechanical activity along the canine

BB R T o L B NSO WL A B o bF e T
W& 229 5 DERH 5.

alimentary tract.
Suppl. 39: 93-110.

Scand. J. Gastroent. 11,
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AHEE - Bis & O+ 4RIBHEB) O S K & U C O RO 52

[P SHID R HTIE S N

TR

Caerulein T & 5 -+ IREEB O TIHII
B — TREBEREVPEEL T AZ & &
L, ZONECIXIEEARRETH AR & U T
HEL T ERERLI. 1 X CIIEBEMERE2 S
KADWEEMENETE Y, 205 bk s
HSTHRE RCIER 2 3 AD 5. & Ok D
PR ECEIEL TwWA & & AN HENE B D
T, ZhDOMERDOZEHEI & O ER X O
PEAEAT D IR & L C ORI BT T 5
BT, BFDORERET 1

* *

14 % (5~15kg, & ?) % chloralose (90mg/kg
Lv) ook, KL, B §, +EBEC
FIVAY o - RiEE LK, EEMEE K
SOGEEL, O D DTSR DI A U e,
B OMENI RV A+ v v m 7T 7IEEEk L.
HEMT T < ¢ gallamine 2.5mg/kg/hr odife
W FTARELL TiT - 7.

%

i R

A e DM RO R © S D D AIRER
25 inferior celiac nerve (ICN), superior
celiac nerve (SCN, a t b w285 F %) &4
bt s, ICN o R HH D 5
IITTHERD A, ATREE & iR R R A
BUE L 2. SCN-a (R REC H T DTCHED 5113
Wl a A, wipEE, o ICN LAk
DI E B S 7o, SCN-b 13RI T
BB\ EINE R R A, B & R
WS EE S e (Fig. 1), JRE~OIHS 50
VITTHERR,  BUEETR, iR o SR AR
guanethidine (6mg/kg i.v.) o5 THLL 1.

SRR RN S AR S R~ D A )
M HNT, Bl (D) AK, AR
WO,  (2) 72 & A DIERRHRLN & DAL
¥ L O L M Eh IR AR A & 72 A5 o NES AR &
D AR DU (3) e/ IR A VI L, Al
KAERE D 22 g U te. 2 D R AIRENL 5

20,0.5,10 20,0.5,10 20,0.5,10 1 min
TRV | | T T
A B C
WW 200mg
500mg
) .
dD

500mg

Fig. 1

Effects of efferent stimulation of the superior and inferior celiac nerves on the gallbladder

(G), stomach (S) and descending duodenum (dD).
A. inferior celiac nerve(ICN); B, superior celiac nerve(SCN-a) C, superior celiac nerve(SCN-b)
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Brrbiz B0 U 7=, ICN ooskoOoiE sl R 35 7
#H D\ I RHER, B & T B iR
RN BEI NI, DEWIE—KE S T 5k
KPR A2 O3~ % & RIS ss L 7208,
MHRIZ L Teds 5 7.

20,0.5,15 1 min
B e e T A A L LA

W s Ml
dDWMMMMwWWMhNWNWW

splanchmcotomy Cs 3mg/kg i.v.
e ‘u—v-\vrv—w—ﬂ
D E

i Y MJM 250mg
AP WMM |

a0 AW AN M, MVM\,/‘ | 500me

guanethidine 4mg/kg i.v.
Fig. 2 Effects of splanchnicotomy, C; and
guanethidine on contraction and re-
gallbaldder (G),
stomach (S) and descending duodenum
(dD) by afferent stimulation of SCN-b
A, control; B, after splanchnicotomy;
C,D, 10 and 70 min after Cq; E,F, 20 and
60 min after guanethidine

laxation induced in

SCN-a oty ICN L FECBEEE - § « +
TR B 2 BIH B 5 IR TUE L 7oy, BRI AER
MR OUINIC L - T, B » TR E~D% R
ANET AL B - e, SCN-b o filii kR ZE A~

FoPiEasas 17(4) 1981

Ml B\ X TR R AR L, /i
AEIIHI R A MUF U e, A2 RPIRAIRE D ¥ i
ICN g4 L FEERIC, — ofBEERe LT &
Balizileh ot (Fig. 2). [RZE - §ipE - +=
¥~ ICN L SCN-a,b o sk .0y M i i) Bt
hexamethonium, guanethidine #5113
JeL . ICN & 2 ik SCN-b ookl il g o> 55
B, RPN BN I R OB 3 R i
Mo 1eBinnds 505, O, RPN
Ih, FRCTCHED B IME, BrERs, s
BBl s R VR R St

e &+ s

ERE LUK
ORI AT - 7o (ICN, SCN-a, SCN-b)

LRI O iR cH 5. ICN & SCN-b
IR - B - TEBE S L, FoshiRirgas
BB I hieh, SCN-a og oz
AL T, TR TH Y, BRI R
DT CHICDRTH 572, F e, SCN-a
DEEFIRIECH, +THEBTHY, BRI
HEVDHL TN EARL TS, ZhE
DRFRED KO R T PR A2 A L
THHEE, BIEES, +HBICTitEDd B\ 2 M %h
RE2H I L T %5, hexamethonium = k¢
WIS N5 ZE0D, ZOMREEHN T —nryv

ZRLTWD EE 2B %, ¥ grenethidin
TE O X OSROHERIB R SER S b o &
b, fiff = o — = viL adrenergic neuron X
Exbhb.

X ik
1) KRS, IWEREL, #l ¥R (1978). Caerulein
D+ TAREEB O DT, B AEBEZE 40
306 (¥#E%)



P DR & U T X SLERER L,
Fi, PUEBEBE T X O R .
2 BRI AR < T h D 5 1ol o T X W R A&
- bhbiuL, BEETRAEEMEOESE My T ABEOBRC LD, WEMEEOR
BRI A il o C X ot, SEEEO—BE  BUESTRC . bhbiut, =hbkE
L Ol e A S A R AR L AH0  ERERICER L, RHEETIE « 2585 &

HEwriiat 17(4) 1981

TEREEEITE OB ER AT (5 9 )
FOBPFE « PH i & b 2 70 fon %

AAKSESS A REHE

A M OE %K H P M, X # W HE
ZOJR MW, R B O O#F Kk R M E
W B B A W A S 7]
B OB OB & K R B W #

Resting Pressure & pH curve. Reflux Test
(Normal 30y. %)

40cm 35 30
200ml 35¢m from mouth )
HCl Valsalva press. deep breth Ieit riiht head-down
N i : L,
o~ ray ]

! L i, e RN LS . - o

20CmH20 ! ”Nh(wnrv WY o AMMRARALAALY WY ol f‘-f;w.w I'“r N Y uvv.1"l“'”":r"":';'f“"‘."\‘f f
LESP. 1

8 : S —
41"___Q___/
7o Steep
pH
Acid Clearing Test (Normal)
30y. 8

%em j, S . i 1 f L e

from mouth - e WS 6 BT 8

Swallow

20cmHz0 - -~

G —

211

pH HifR & DBIRIC DWW TGS L e D THE T 5.
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QI FBTE LI O %k & pH curve,
Reflux test, Acid clearing test 7z X offk I
D, R E MO MBI O TR L 7.

B b

1. X1k, pH curve, Reflux test, Acid
clearing test D E##tH 5. pH curve i,
LESP offifi &b 12 - Tk, L5
Steep type T, =R Th AR D iU

HAE ek 17(4) 1981

ZEEIRL T, reflux test ¢ @t TcH .
Acid clearling test T3, 4 4 A DZEHEFC
pH X 7.1 Lis 5T 5,

2. RWMBT N 7T OMBTATRL & MM A
SR

BT H 7> T ORBERILHBECOLTE, A
B DA D AR (v ABGERD LB
PR DOWHEKL T ABRE (Wb s 7 b = —H)
D Bd L. WiBEEE L CHIEER (Sp), #KE

Resting Pressur & pH curve. Acid Clearing Test
Esophagitis (Achalasia Heller)

57y. %
Alem 35 30 15m1 t 4
:w‘q,"lA, . HCl A 1 2 3
N e M mmn-wmf"vmmrrmrn-rﬁrrrrm-rr,-w-:rf A A et Ao hecnen Prara
20cmH20 . X
LESP
t
8 PRR
| S —
~ot—-- S e e

IR

7

bt

,‘9 10 11

WFPWMrMMﬂMMqWVNfHMJMMW A PN s,
h VY <

Reflux Test Esophagitis (Achalasia Heller)

;supinc . right
1

30cm from mouth

‘Valsalva' press ‘ left
’

57y. %

head-down

‘ supine ’ ‘ Valsalve

Il y % - Aot NN s e S 00000 W0
20cmH20 )
&} o i1
if TN —
0 ' 2.0
pH
- - N - - [ -~
press left supine right supine head up ;‘,fll[‘ ‘l-".ﬂ!
: T iy
’ ‘ ‘ i w? v/
AN A AN N e /vwm"“'\NWNJ-‘:*\/‘V\W.&,n_/v\,v\,w,-\mmvwvww ey

B I —

pH

X 2. Heller T-HitiEH|
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77 2o (F), STRE)DIEGTHS. Zh
D OIEF O M ERE T, T BB 0%
{t. & pH curve, Reflux test L1t J < MBI 223,
D DFTWIET TR oMM & K & LR,
ot Acid clearing test o B HIiC &G4
By Ao, BEOMEHAICEL Abhs. K2
WX, 777 OMBIECAOT R THDH. Fiiy
Hpix, F &I Grade IIT = Heller 44521} 7-.
ke R - pH g ©ix, LESP pIERIct {,
pH curve i1, slope type ¢¥ilin s o LT
X 5. Acid clearilng test ©ix, 10 @kl o
ZEIE T T b A N FERENE 23, Reflux test ¢4,
B DA RFR D b, KRR B A
My CIciMiiin o b, AF ik, Fil
Grade 111 o EEINRFITH %25, WEMRT, B
@27 b= ~MT, JKERE E e B H)
TR, M Acid clearing test o ELE ) ER
Db, Hi7e s @ FHEM O myotomy 72T
VE, BFEERRAED hig L O T, L L $ 1%, myotomy
VISR A B L 7o Girard 2894 4770 5 T
5.

3. BT~ = 7 OWEFTRRE R Lt

BEHAA~L =TT, WEABRELCARET

213

AR HAF O R U T B BN Ao i 4 A8/ 1 5
Zbi, pH LT L B O A b o % hiWn 2
Mo,

AR 1 - pH bk Wl 5 & i BRI &
BIZOWTIRNTe)y, 7 A7 727 « sl
~ =T EHER B EowE T, XA
TREPIZRDD S D, REA:, pH UWER
T\ R A R O, Wi, pH Hhfk-< %
~ T BRCHIHYS T2 4o, pH Reflux,
Acid clearing test #{77cu~, WM ABLE DS
WG LCu 5.

X ik

1) BHEC (1978). AENER L O pH WEC X
L HFMEC S 0 5 FIHABEMEECH T %
FRKRIRIgE. 11 kEEEE 87: 573,

2)  MrIRATHE (1975). BT » T 7 ORFECET
HERIRMY - EEROTFIE, H KRGS 34: 297,

3) M B (1979). ARMEEALOMES. NE 43:
202,

4) MHA FED (1979). AEZHIL~ LV = 7. SEE
41: 33.

5) M B (1981). WNHE - pH fllE & » &ic &

BT I R, 1 iR 32 108,

AT 24 B &S pH JIEiC & A gastroesophageal reflux (DRRET

HTERAY
T OO S
bE, & &

¥ o IE

MHE R E R DRI RED B, T
A ERIRS (lower esophageal sphincter) o)
%, H OB« HUWHEREI EVBIS L TR &
2HNDHD, bl Lt DIREL T % 0
Vi 24 W RE pH WY 247\, Gastro-
esophageal reflux izou T #HEF LT 5D TH
HT5.

* %

R E LT v R HR D T s (R T )&
Barrett 3o 2 fla St WHEABMA~L =
7 8HNTH L Tlr o 7c. BT, WM AEZTL

H—ShRRE B

#, #& B

~ =7 b, Barrett f&3go 2 #17% 4t 4 4
ATt 4 BT LTI SRI 1 7 AR 5 7o
B Chir- 7.

V] *

HHE 24 WRefHl A pH WIS 4T 12 e &
Lcdh Eicfr-tc. MEEH pH BAER (Hiz
B%5, 6401-25T) A #RAANCH NAFEAKE, Ak
BICIN. » THT » TR ENERTE THE S - LES
25 Ll 5em DR E TH EHo e EEEL,
IE TG HOIEA % € Hif L € 24 B B D
REAN pH OB EMEL 2. 2 DB, BRI
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HP#siag 17 (4)

(I

MR LT

‘ ST T 1
H omin.
H i ! I 1

T H[[fll‘iﬂ[l TulTm

Iy
5 38p.m
pH
7

Gl

{

(1 0.6min.

==
=

#?%ETWJ

=7

| }“"“-r J‘ L
i
Il

@ 1.6min. |

i Reflux \' I 2.2min. 2.8min. |
(UL |
15w ik
pH-meter (HA 74, M-7 W) @hikeL, 2.5 Az, a—k~—
mm/min ¢> paper speed r L 7z % 160 Bk
BiE (AAXTE, RM-85 ®) ikl 7. Fo,
WEOR Ik, pH BEHERE (HAzdis, pH 7: d [nlA L,

ﬂU/MmWW,MM
@ﬂMEnyat.
e U & L,

7 2 NRIEETEEE ) TR 1] & s [l 4L

TH Az 7z,

F Rl R AL SZ AL, A IH]

1981

Toa = ARl Lk — UL

RO L o, pH A5 LN e 5
e Jul_l E L, 24 E[ENC HL D 1 [l oo f fig e[
I 2 ONEF o> 1[4 1 o3 I
SHIC

&

1 [l g gt it g [ D0

oo
'”‘W\ frE L, efilikl, B, o 3[mofl, Kk & E 3
B WRSORREAMEL St RERR, 4 12 £ AL =7 O
S o 15 ) ol e e B i W I
min. / g
o A“ min.
- 7 1507
L] Mean
+SD
L]
25
e 1.7
= 1 71.3
: . °
7 °® - e 100
[ ]
e ° S
oo
15 "
1.0 "
® | o
°|® 1 .
10— 1 . " o .
[ ] . "
3.4 o . |
e ° 1749
e ® .ig.
3o ° i
. ®
® | l I
B Gl A R & A gL =T i /\ SOl gL =T
(N=7) (N=8) (N=7) (N=8) (N=7 (N=8)
2. few Ak AEZALA Y = 7REGIO MR, MEL, 11;4‘Fzﬂ£~(ﬁﬁll%j=ﬁu
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M, ORI, R AR 2. o
LIRFRI2S D oD e W] & 0 BT B00 0. 8~8. 2 47,
iy 3.4£2.4 5L 0.5~1.5 8], F#51.04+0. 4
BT, 1O EMERIL 6.8~29.2 4, i
1744882 5 TH oo, THITHL CTHEER 3%
WA~ = THREGID 1R D OWH RS &
[EI#0% 2.4~23.8 4, F#315.546.6 43 & 0.4~
2.6, “F#1.7£0.6[ET, 160 5EENTEL
1132.0~139.3 77, F#571.83+40.9 5 CTH - 7-.
(T & BB~ = TREGI D 1 BRI b o
TEMFIA] & A TEEIHE, 1 18] 0 5 5 S s 5 s e 1 g3
L&, TR RN EEDE (p<0.05~
0.001) 23FED B Hte.

BB ABZIL A~ = TEAIC TR D &
WMRTF & ABE DI 1 HID 1 BRI b s
R &M BIL 2.4 50 & 0. 418, 1EDEEWN
TEENL 32,0 5 CTH - oDkt L, iRk &
BERZTDIIRD D THD 1R h DR
&R L T 17,4 53 & 1.9 AT, 1 [HOE
BRI 76.9 D CTH o, IHIT, fi
"D 4 Bl 1 FEREI D 3 RS & 50T
135,270 & 0.5 81T, 180 &EM TR Y
47.9 /J‘J\’Cddé 7.
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& E

MEE 24 RER) 0 pH JIEA AT U B 2 B s~
DY E RS U ehs, HHE & mi a2~
=T HREFID 1 REE D o EIR & TR,
S DI 1 B DR MR RN B 5 Hv e 22 BA 3
7o DD, WHMABUIL~L = TEAC
WIS DIARE D S {, HyD % D fr 32 i )
RGCI ED bR, SO LN A gL
A~ =7 THRUEEFT HEMCKTL D
BETHotc. Lkt 5 T, KKREWL gastro-
esophageal reflux DOJFAEITIR & 3212 WA E
RODUMICL D EHTHB EEL DRI,

X 53
1) Johnson, L.F. and De Meester, T.R. (1974).

Twenty-four hour pH monitoring of the
distal esophagus: a quantitative measure-

ment of gastroesophageal reflux. Awm. J-
Gastroenterol. 62: 325-332.
2) DeMeester, T.R. et al. (1976). Patterns

of gastroesophageal reflux in health and
disease. Amnn. Surg. 184: 459-469.

RIEIC4517 % Transmucosal potential difference | [ 3 % REREIHT 52

EFERAY e

B MR

i B R
H K & &

a

Donné (1834) »3H o4 & Kl & o e
ERHARE (Transmucosal potential difference,
LUFPD EB63) 235 & & & Beic s L bl
K, BOKTIREERIC X D WEHE, B3%, WEED
ANDISHAVRZD LT X fe. FEC 5T PD I
FEIE DR« DR EL HEIC KT 24 DTH S &
DFHEZF T, REXRD D LB KB AL D
DR EDBUIC I D hoodh 5. KA i1Ls
6], ZODORIERME &L CEHWEREZ T ETOH R
B D THRETA.

EBNRE L UERHZ
FEEREM MR R 2 I, Rk 2 Bic s

"B ¥ U E
& & &

W, EFIEFMIR 10 B4 Pentobarbital #ff
BEF CHRBIRE R TV ABS L0 ICHEED 7
W L HERRES, PD WITER TV SEEE L L.
SHUTRBERTE L L CHITAMELYFR, mE%
FoTOINEM 196 <= 7 v VIR (Fov
#1:100) 200m7 % #9 1 W28 C £ 3 P9~
L, Co8FY1H1E7 BREHBL C/TsTa
HAREFRERLDTPD WER T-7%. PD HE
BEREAMN1IC /T Lo, 912 Mg L L
7oA =i, Pentobarbital #iiRgREEZ 17\ A5 EARL
WL, ZER0 B R i e REIEM & L ORI
FLERH DR LR E R A B A EE L 7o, REIE
fix & A UM A AR & U CARUSHIR L0 44 52
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Recorder

Amplifier

k-

Endoscope
o Ag/AgCl electrode W
=z 3M KCl in 3% agar gel

X 1. PD WIERE

WwEEE L, SMKCL3% %Ky A% IR LK Y
TFUVF L~ THEFESY oo LT, BRE
TRHRALCHBSEOERM TN I F 2 —T "2 A
R L 5 o — 7 DR AR S e, T
F o — e R - DB A R b Te v B 60
mm/ S OMEE TR L & LITE D REA L5
Xk X, R o Zg & PD Wl A RIS 5 7o,
TR AT A G R BE TR A O B & L C O I, 3 B,
6D 8 AT -7, =5 L TEB I PD
Gt fEEPEATA I 0.5em FRTH
M3 L OvE AN PD OfEL fHtd & D HIRRIC 7 v
b LT L e

ERER

SHE#EE o PD i & W Tk —30~—10mV D
WO LIES DX % <, O, 3IETMAIC
KU T 685 o PD a4 TR 4 7 3 s
ot REEBEAHCARLILHND BRL
g &AM PD L 3 S & b —1~+3mV &
CIBRRABED M TREL T ie. AT HIRER
K 5 B A BT R T, RE T 13 &
DICEFLE TR, ObA, BEERREYEDC. X
WAL & A ARED PD ED HIEE TR 2 W R T &
50z, BACIR 0 M TR, REATED
ELRDIEI - o H S B, 6 WA TIRRE AR
PETEEAYRTEACSH - 7. RERTILO K
BIO3H SO PDEFAEEHEATH LD lon
F TOWTILRHIARE, AR &b RBOELZR
L7ehy, FhE b oflciid N CToMcrE LR
D PD 7 IREE % 5~8mV & k[l 5 (HZRL
#-. 6 A O PD EXHEL o T TOEF TR

FSPimet 17(4) 1981

A R & £ Sl P D o Jeig (0 B J51)

i SO P foith
mV \
10 B

-1 & M n=10

Tt RN n=5

—40
B. kU & gt P D o ke ( 3 105J5100)
i FUE A foiti
Y | [
i Lo
P . S St J e s it 1
|
0.5cm

LI & M 4 n=10

1 A n= 5

C. RHEEE & (T el P D o> e (6 1 J5100)

I 38 B 5 il
mV
10 g g B e
oA

—10 1 ’ 0.5cm
-2 L_1__.1_'__[_,[._.,1... T MR n=10
=30r Ty 1T kL n= 5
—40

B 2. RHEREL ASELRED PD OB (At 0RFITI,
B: 3mim,  C: 6 R§iI)

AR RHERE A B0 S TU 528, SR RE[T
@ PD {HIX MBS A IR L C (A
L.

& E

SIEEED PD IR B TCRIEB D XA bR,
BB EAWTCABR I bH I AR L. fl
BT 0B, 3H:, 6D 3 AL L% D fEICIE
oA RELEE R L. ABERETIL
£ M o PD (B L THB IS EEE
FL7e. BEo X5 A RIoRG Tk PD HIZER
ARHEORE, - LCABEROBMITERL TR
FcHEETHL Z ENTFBIh, 4Hb XD
T 2 ERD FTETHS.
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X ik

1) Andersson, S., apd Grossman, M.I. (1965).
Profile of pH, pressure, and potential dif-
ference at gastroduodenal junction in man.
Gastroenterology 49: 364-371.

2) Beck, I.T., and Hernandez, N.A. (1969).
Transmucosal potential difference in pati-
ents with hiatus hernia and oesophageal
ulcer. Gut 10: 469-476.

3) Ingram, P.W., and Richards, D.L. (1953).
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Observations on potential differences of
the human stomach by a new electrode

and measuring system. Gastroenterology
25: 273-289.
4) Khamis, B., et al. (1978). Transmucosal

potential difference; diagnostic value in
gastroesophageal reflux. Gut 19: 396-398.
5) FunFxv - TuFA4 (1978).  WLAEREIE O
electrical potential difference o P3G |

L T DIEIRIMIGH. HIEKGE 45: 263-271.

TH R E B AR O W E X B
—REERETIBE & BT & o Hol——

THERFEAI s
oA W e B o®m R m o
RO OB wm oo B R oW
EH KKk N WM o B
B2 133 Cwe sy 19 [, 4 22 BASLBL TR
BLIML, REBCIIMEERE G Fie K BR &

ERATRIE L HEREOCHE LT X, 40
VLS IR R RN ME VOB & I % - B & B
B2 I 7R & R R L 45 FAER S R B b
AR ST T B RN RHA L ETOmEA
BRI OTHRET S,

LB KX

MERIRCA 15 BRA FI & 380 FR R 2 N 2 7o
NI B BR, A B RN HE I B A N 2 7 A
FERECITE 6 B, o FEC B 0 2 0 % 7 A 34005
FEREVIRE 5 BHA TER L 7o, A8 & & MERERR R A &
V72— 25mglkg HEIC CRREE U 7= 5B L
SRS A R M EHAM, XD lem
R, 2em P, 3em Ml 4 il A R & L
7o IR Z Oy, HEVIEE T T AN EIZ 3em
Tl ZREVIBZ I 2 WA 277\, KR
AL D L.5em Nl 2EGIEY £FicH
OUBELHRAEL TV 5. BiBRMIIE & L
b 2 B H DRI SRR DR BE T T, B
#0.003 %, Hi-cut filter 1 off & L 7-.

RS I L7 —OBEF I 22 LHETHES 3
em FHIOFBCIEBHTEAL A B L IEEHIMIC 2em
FH, lem B, BEAEA~ EEBBEAIZW R L C
Wota, (3 1-a) IXAIEEE C-1 255 C-5 » 5 5
DT S [END 25 [HDOEET% T7ei¥ £ T
XL CEBHBRMEOMBEREL E Lt 4 O T 5
5. AN D 3 ECIEEHETICR LT CE
BREMSAHEL T 5 5, BAEWTI C-1, C-2
DA< 5 [EDOFE T 1 [, 25 [ kg T 19 [3 L
DEBYEALANH B 3 R S BB O L 23 2
DRISCELH o7, REVBRDRIC s L2y —
AHEF S8 5 ERETFH Sem HEI2S lem FH~
E BB M IR B AL B U7, Los LA
TIEBEM DS HIL L B S 2 5 o 7. HEY)
HTOEHEMLOMBRELE L w5 & (3 1-b)
DL TL-12:5 L5 @ 5 FHORICH L 10 [6]5s
D18 [EID HEFa ST 52, HBAWUMND 3
RTRBHE TR L TR CEa B B L ©
WHDY, HATTIE L1, L2, L-3 o 3 I E,
B9, L-41X 10D FD 5 % 56 L A 1EE)E
FLTHBLL 780y 5 72, Lozl L-5 o T W
BLcb Db B o7, BYIBHC I L2 -0 F X
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F 1. EHEEAMOHBHEE
a) ¥ MO
=~ A4 % No. o T T -
e c-1 \ C-2 | C-3 | C-4 C-5
- Lﬁg i{-\iﬁ ,;v — | S S R - ; B
Sem | SE/SE(100%) | 25/25(100) | 14/14(100) 10/10(100) | 20/20(100)
2cm Dl 5/5 (100) 25/25(100) ‘ 14/14(100) 10/10(100) 20/20(100)
lem T | 5/5 (100) | 25/25(100) 14/14(100) 10/10(100) 20/20(100)
Ba®w | 15 ( 20) ‘ 19/25( 76) l 14/14(100) 10/10(100) 20/20(10 )
b) # B R
1% No.| S - [ ' ' o
o L-1 ‘ L-2 \ L-3 L-4 L-5
i O VA I ‘ - R
3em A | 11@/11@(1009/) | 11/11(100) } 18/18(100) 10/10(100) 14/14(100)
2em B | 11/11 (100) 11/11(100)  18/18(100) 10/10(100) 14/14(100)
lem P ‘ 11/11 (100 ‘ 11/11(100) l 18/18(100) 10/10(100) 14/14(100)
oo 0/11 (o) “ 0/11(0) - 0/18(0) 5/10( 50) 14/14(100)
c) B W #
=~ 7% No.| S w . D
. T-1 T-2 | T-3 T-4 ‘ T-5
N _%ﬂ ,ﬁL ) ;“ S — ) N R,
sem 0@l | sE/sE(00%) | 20220000 | 20200000 | 14/14100) | 10/10(100)
2em Ol | 5/5 (100) ‘ 22/22(100) 20/20(100) 14/14(100) 10/10(100)
lem F{E ‘ 0/5 (0) 0/22  (0) ‘ 0/20 (0) 0/14 (0) 0/10 (0)
goa w05 (0 \ 022 (0) | 0/20 (0) 0/14 (0) 0/10 (0)

B2 LB 0 oMl 2 8 CURIEBENE TS B
WA AV L 2o B X b TP S B AL
DB A 2T o T BEIRETORE T HROIEEHTE
MHBRYF L w5 E (51-C) DMK TFL 2
5 F5 D5 oX 5N 2[00 TE & &
TWAHMREYIEE L b Al 2 SEIS 3em HAHIKX
O 2em AT &RE TR L3~ CHEEEL
HBLL 2220 U 0 2 5 Clk 4 IS B RALD HB
Fe Bd, RIERE & Bl D T HTL o To A A B 7,
e BHRE O E ORI A B 9 LI, RICH
SAATEBRAME FIREE & 7 o T BIC T F i 24778
WIS I B A AL TR R E R R A

LD L ABBEABHALLRIIETHLHNC
DEITIIREY)H 45 B OB ST BYRT L » Do

2 E T4 F T ER DT RIEE B EEEAL
AL, JLFMICIE lem B RAIOETIX FEEHE
KBRS T, HAW TIIRCIEHEMO
ﬁﬁ‘mﬂbﬁ)hflgi)boﬁ_.

¥ & &
MREAL VT, RECFHHREZMNZE

SHBRE, TR MY BRI I 2 o iEUIRE,
WU < Bl A n 2 7o BB 3 BFAERRL, T
S 3 HE A oD BB AE A TR I D [T s B BT L
7o, SEEL LHETFHRIEBEASHEL 1o, #EY)
HTIEAWE v oMl 3cm, 2cm, lem DO THE
BIEMAER L, HAM TS —IEEEN D ML
A 2 B ES B D KBRS G BN AL H B
BB tony, BRI CIIEREIES X b LA C Uk
BB AL B R T, AUV BHREIBR D J7 2 K Y)
BEX D b R R EEEATROESIERE Y X D IRAFT
&5 EBphic.

X ik

1) Bl fE A (1967). MGAMEREAEHER.
HSE# iRk 81 45-53.

2) femE - fl (1972).
% 8: 1-15.

3) KA W (1977). TFEAEEEA RN
ERIRSE. BOFHHEE 131 239-240.

SHOHER. AP

4) LA W - fb (1980). TEAEEGHEAEDH
ERFEGPE GF2#8). H P FE 16 156-
157.
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7 h 7Y T7 BEDRETWENE

FAL KRR A
NI

TAZCTEETE AE TWmBEHE (BT

LESP) o ic & v, BETFEEXBDETS
B4 DRSS HE T 5. b ofERoSED 1

DI LESP X FbBi b e %, #2T, fix
DIEH G- LESP o5 4 WE L, A
BTSRRI X EERIRE I, Th 5o

T ONEERD R REMIC S W T o Mgt s iz
7o,

MRELVFE

ThITrTBE8H (F418~63F, H 34,
L5%) wrL, 12 BRL ki o, LESP
TExIT o 7o, HG AL tetragastrin 0.5 ug/kg,
secretin (= —+"-{ ) 1U/kg, scopolamin butyl-
bromide 20mg % 7 h 7 1 #IR P 5, nifedipine
10mg & FH5. & L 7. nifedipine oy i,
18~22 FDEFIEW AL NG E L 12 EF k5%
Totc. —J7, {RE 14~18kg DMERMR R A 20 W

HILL ki fep %, pentobarbital #RprE:L , #
TRt U 7. % 5.38%)1x nifedipine 0.5

mg/kg % F, verapamil 1~8mg/kg/hr %5 ko8
diltiazem 0.5~4mg/kg/hr #RpPIEL &L, -
T BBl 60 43I tetragastrin 0.5 ug kg
Bk bethanechol 5 ug/kg #4ik 9 5% 47 -
7o 7 5o 7 AT nifedipine 10~20mg
ZRINCE TRET 5 Lic X 5 HEIED B
P TORGE b Hbo¥TT - 7.

LESP oyl 5z vt Arndorfer-McSteen tube %

RS e

3 JE IS

{#ifd L, Harvard infusion pump i1z X b 238Kk
0.46 m//min % infusion U 7-. JlEHE0TEEHRY
DFEHTH 5.

& £
WEEEA it nifedipine, verapamil, diltiazem

DNFHIC L 5T & #il LESP o 270 5 39,
tetragastrin, bethanechol sz xf3-2 LESP

DG E HIHIL, Z EWWEBBEORE21T 57
verapamil, diltiazem -y & KGO P2 3R
oYW g e

cmH0
100 1

801
60 -
401

N i

LESP

0 T T T T
0 30min. 0 30min.

achalasia normal

nifedipine 10 mg & FHGHi7 3 L O 30 204D

LESP 0%, 755 7LD > HOTRL

7o BEIEE L OFEGI RT T nifedipine &%H4.
# 1 DFEP] CO 1% LESP ORIEMNATHE 0 1=
&, THhITYTREGMLTHITHS.

E nifedipine Rifwxffkmubk@ﬁ@i &, JEFIRT LISHTL ar«fuﬂli& DA BB,
Patlent Grade 1mproved symptoms other than dysphdgla Evaluatlon
YA 50F ‘ Sp ]I dlmlmshed vomltlng ‘ good
TS 41F Sp 1II body weight gain 5 kg/5 mo. good
YS 21M | Sp II diminished chest pain good
MG 24M F II diminished chest pain good
CO 63F S III diminished night cough fair
MU 24M Sp I no other symptoms good
HI 19F Sp II shortning of meal time good
RT 45F | Sp II (not effectlve) | poor
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T Hh 5o 7 BTk, tetragastrin #H1c kb
FHLv LESP o |- 57 % 3, secretin s X ¥
scopolamin butylbormide #%4.-c LESP (X
iR B 17z, nifedipine & FHATIXK 1IC/R
T, 7Hd 6 Elic LESP o T3 b urs
2% 16l LESP X F3#ed s fuish - fe. il
BIE# AT+ hd LESP o Fa it

EWiM, 7% 5o 7 B nifedipine A #5.
L 7B oW IRIGER Tk, 8 Bk 7 Bl e i
IR & T AERDSEN RS v (D).

£ ES

Ca iz, Ca 1 4 v ofifa N~ DA%
95 & LI X B MG SR o whig A H I BEE
SRt DT, ROEREEELTH DB RT,
%. nifedipine, verapamil, diltiazem ¥, ¥4
b Ca $EHiH g s LD TH B, Weiser 52
i X b nifedipine o &SI 35 HHICE
MG STk, Catdpilo 7H 707~
DIGJEL R ST X 7o, Tl Weiser 53 =,
Bortolotti %% 3 nifedipine &7 5 # > 7 ~D
&S 2 iR I, Al D U & RERORE R & 15T b,
—J7, Goyal 5% 1xftiod Ca ¥piHlTdh % vera-
pamil & LESP (K F{Efic oW TG L T %,
Lichs o C Ca FEHANE T 7 5 > 7 O ERED IR
% 7e3 LESP JuAREA Mt 5 & T, HiFsE
Kl To igeasHs 3 5. —Jf, secretin =
scopolamine butylbromide 4 7 5+ 7 HE D
LESP # X F&e%. LinL, 725V TEET
BB EC S L Tk, ok n ETRBE
TWRILE I TOBIEHT D 7cdic, B E T

H i fEs 17(4) 1981

DR OHEM NI TH b, % 7 secretin o X
SRR AT 5 & DT, RIS HNRETH
b. ORI - T nifedipine 13T F G
BThHsH. ZOFRTIAYE FHEATCBRESES
BTHT7H 527 DREFCENTLE D THF
TCRTH D, O TETHH. Lich o7,
nifedipine (37 # 5 o 7 DHERIEIL D 7o DA
s Flchr L E2bR5.

X ik

1) Ak (1981). nifedipine O 1 * £ NS
S (LESPYic s 2 508, ROFuTiiet 17: 47-

51.
2) Weiser, H.H., Golenhofen, K. & Siewert,
R. (1976). Verschiedene Typen tonischer

Aktivitdt des glatten Muskels von Magen
und unterem Osophagussphinkter (UOS)
beim Hund. Pfliiger Avch. Ges. Physiol.
365: R5-31.

3) Weiser, H.F. et al. (1977).

experimentelle Untersuchungen zur Wirk-

Klinische und

ung von Nifedipine auf die glatte Musk-
ulatur der Osophagus.
logie 11: 691-698.

4) Bortollotti, M. & Labo, G. (1981). Clinical

and manometric effects of nifedipine in

Z.f. Gastroentero-

patients with esophageal achalasia. Gast-
roenterology 80: 39—44.

5) Goyal, R.K. & Rattan, S. (1980). Effects
of sodium nitroprusside and verapamil on
lower esophageal sphincter. Amer. [J.

Physiol. 238: G40-G44.

THABEAEFOFEAHREICHE T 2 HHRE

ERERAY SRR

G H® W BB T OB E U E M
WO s oo w B

T A a7 (lower esophageal sphincter)
X, BARMNES XX i © o AEH (high
pressure zone, H.P.Z) LB 5 HY, &
VT, RN X b IERFMEA R L, 8K, O, 4D
I H.P.Z. EASE - & Y R S h T b2,

bhbhE4E HP.Z OB X % ZrtEaE
ML, LEEMCHRFEZmzcoTHRETS.

SR & HiE
ABNAEWEL, 22~34 FDORANHET 30 %
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1EN LES OBt & Ui, 7T 12 Rl &
L L7cd &, open tip g TRl L fo. WO
120° IFC LA BT 5, & v — 2 v P
fbr=— 2 BAHEF 2 — 7 (F£ 1. 6mm) % F
PICHRAL, V=7~y FE—X—ZEEL N
W o — 75| R EHEEA L, 60mm/min O M
JE IR AR & SRR SRR A L e, D
B, kv A1z Haverd #f #w Infusion pump
(MODEL 975) 1= 0.82ml/min o3t & 1,
paper speed 60mm/min kL 7z HANE6L%
JHREGRLS S E TR L 2. 185 i HUP.Z.
L, M1 &L, BEKKE EWPRIER EDH:
PACS S, T S R O E A s A
OIS (P.R.R.) mbOEE, HP.Z ©
PRR 2ODOEME Ao KX, BHN LA
WD AR FHMIL, OM, 4K, W 375
[6] T DEFITONTHML .

i 3

W F WG R A & & A 7C IR EE IR T
H.P.Z. CBIL T, OB, 48, 8HE:DIHICTIT
fmAmRT. kEEP (K22 X&TP.RRD
B H b, 19.6, 14.3, 25.0mmHg T, FD
P.R.R. mboFEZak, 82 11.3, 6.3mm T
Hote. HP.Z.OP.RR. LV EAlOEX s (K

Scoring method
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2.b) 1L, FHFi 36.540.4.29.0mm T, friE
fl e(I¥2.b) 1%, 10.7, 10.6, 11.9mm TH - 7.

VRACIPAG KRR oK A A i A 78 W50 6 BT o
H.P.Z&ZBL T, OW, 4K, 8UFDJjEICIHC
VTR A R 3. )L P (K 2.2) 1k, 16,1,
11.1, 20.3mmHg T, #&HHHD PRR 2 b D
Exalx, aTadiics v, 3.5 2.8, 3.2mm
THot. HHP.Z.® PRR LY Bl s s’ (K
2.¢) X, Fhr# 29.9 34.1, 18.9mm T, &HE
e (M2.¢) ik, 17.5,17.0,18.3mm TH - 7=.

RIS BT 5 E RE N A, 0Ky, 45K,
8 HMT, ThENnT7.97.7 7 4mmHg ZRL

A RIS £ B R OV SR

30
mmHg 95.041.9
D I S
19.6+1.6 20.3%1.3
20 %‘ U/ M4
16.141.3

14.3+1.4 /

111411
10

A n=30

81§51 (Mean +=S.E.M.)

0 W J51) 4 W I

b. SHIMERRE R & 5
M-S E AR T HPZ o &
n=30

0 mES] 3650 z.n»—l |-410.7~<v1.o

PRR
a 4 510 40,44 2.34 ’-110.610.9
8 I J51) zs).w»l.u-{ o ’-111.9«»;.2
P (Mean £S.E.M.)
B 40 30 20 10 0 10 20mm
B0} PRR  fitifi)
B
C ST HIRIRHSE 2 & 2
\ M-SR T o HPS o f &
RVAWAN n=30
£y N
O BES5 I 2991 2.0}—-' —I.\ 17.541.0

D BRARRSE

D RSERREE

D BREANERZ(FHEA)

. BAREHBTOPRRE VERNDAES K

T PRIERR TOPRRE WERDRERE

: BEAREHBRTOPRRE Y RERDRESE
D SMERBE TOPRRE Y REMORESE
D BRAMREEROPRRY S DEE

D EREBREEAOPRRAS DK &

X1

=0 —

O o one ®@T T e
kY
)

4 W51 3AL1+2_]).| | P 17.0+0.9
15_9»1.2}-‘ le.:;vl 1

(Mean +S.E.M.)

30 30 20 10 0 10 20mm
Vil PRR ot

X 2.

8 I j1iy
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=] Aff

H.P.Z. o Eik, WA, 2SR -FRY
8, OBy, 4BsTROIHCEBELRL, WA,
WA SR ST i TR IS 1 (p>0.05) DEE
DT,

H.P.Z. ® PRR 75 O£ S X BT B\ T,
W, KRR 4 B, OB, 8T M DIFIC K
<, HEMETD &\ IC HEXE (p<0.05) Z D
7o, BB KT, AR X 2BEEY
%E&)fiﬁ‘cfc.

RS R T 5 HRENERER AL X5

HPiaE 11(4) 1981

ENXIZEAEAD RIS 5T Licny - THRR
B, KR 3 5 M REFHE X 5 T &l 7
JE# (HLP.Z.) o458 Tik, HOP.Z. DEGEIE &,
H.P.Z.® PRR b0 EAOE S, HRAKK
LAREOE DS D LV HBL .

X ik
1) Kaye, M.D. et al. (1971).

configuration of

Manometric

the lower esophageal
sphincter in normal human subjects. Gas-
troenterology 61: 213-223.

2) & WIFE @ (1979). REAENE T RG
% LES OIEFRCBIT 2105, HFEMRE 16:
106-109.

THMAEEAE®TICHE T 2 REOI R
—— L & LD PREE D Hoii—

HHBRBEEM IR
TR 2w = — BN AR

R B KR F KT KK E @S
it R oM WK x
Lo & =

FLEEDIEFN 48 4RI R EREEY BB L <
LIk, —F LU CRIAL T2 (End hole) o
F o~ 7 X BME, MIL (Side hole) 1 Xk
HLDEED LS EARICH DHD0E H B T
I, iR IEL 7z 5-Lumen Tube % v Cha
HLIDTHRET 5.

MR EFE

ST MR R 145 T H 5. R (EL 7 tube
W, ¥E e =— 1, 16 Fr. size o» 5-Lumen
Tube ©, 4llo 4 K fFC L, Hho 1 AD
B L lc b D TH D, vifl & MFLDOREREL
2mm & 5 TH 5. % lumen DPEIL 1. 5mm I
M—L7e. WIEHEE, L reyr—©+§
EEC X S 74, T TCIHELTHH S DICIHE
UV, ok, BEKTH, BAEL ¢, side hole
D5 A % IR RER L 7e

1. AT X ARG R
4 TEOMEEAR Z TR X - TH—L, Tht

N PHfE R RdTc. FORRE,

HPZ o)t HPZ nE &
A7 110 77mmHO  8.6%4.9mm
ZERT S 311k 92 13.8+5.9
T 358107 16.1£7.3
7R 7 288+ 93 16.4-8. 4
ui  fL: 1874 72 9.6%3.0

DEMEN 2 BT,

2. 4 >DWH D DUIEED FAFFISE &
o oWEE & oM (K 1,2)

v AL & A FLO W EEDBIRZ M A fobiT, 4D
DHFLAND 2 B IcHIEE D FIEEL KD, T
L, WAL OWETEE & OB 4 RE TR, £
OFEFE, K1L,2028LThH5DH, Hb, HPZ
DEIC DT, r=0.59 T, £\ Tik r=
0.69 &7ch, WO WL A A E DT,
Fie, FRLHADEIFE FE 2 B, WmILTBT S
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3001 °
mmH,0
oL,
)
PETE
200
n =14
1004 Y =0.67X+7.9
X =0.52Y +170.4
r =0.59
P <0.025
0 100 200 300 400
mmH,0
4 DDA b D PEN D12
X 1. 420fH»SOHEMEDOTFH L, WALDOMEMEDHES (Tone)
201
mm
[}
BRI
)
e il
104
n =14
o Y =0.39X +4.3
X =1.22Y+2.0
r =0.69
P <0.005
0 10 20 30 mm
4 D ORELAH & O BIEAH > 1)
X 2. 4 20MF»S DOPEMBDTFEE, HWILDOWEMEDOHET (Length)

HPZ o JFix, TS X 5 SEEED 6596 s, *
L CE X, 40% © 4mm 25 L 7o fEicmp4
HfER A 2 12,

£ ®

L FEgEAEH (HPZ) oIt o0
<
FLIEFTEFEDORELST BT, BEREZ 351
L= 3-lumen tube % i\ CHzta 55\, HPZ
DIERFRMEICOWTHEEL 22D, zLT, Al
DFEBPC X 5 TH R RERAI L, KRICE
3% HPZ LIl ch v, EH bk <,

LRI L s TR Th5 2
ERFERT X . LR, fFLC X HWERET
X, FLVE L 2RI 7 0 U s SR L T 7y
CELEERTE . FLTC, MR L L
TD HPZ % FHli$ % fcdiciy, R iiio
FHECRRMES S D, MR EoHHoRAe TR
INBIHAC L BMBED T AFN T D EE X
b,

2. vindl & AL W EE o HEk

LI & » CUERTT - TV 5 Fiic BT
Vi, B3R iR & D WEEOEALE 5 i,
Multi lumen tube % i CHIEZITV, FDF
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BITHRET 2 H 5. 5 Lagaolls
fEARFLIC X ABVEM & o X 5 BRI H 5 D
MEFSCHRDE, KL 2D X512, MMILoTin
LHFNELLETHBEL T, ik, R,
T LB A, N R i o
HIEEWIRE NS Z & &, KFEDOH IO 1
RIS TO LRSS ChhH o L2 bRt
# 5T, Multi lumen tube % | CHE%ETT »
Th, IS L 2 5EH & BT 5 L oo
—Fr P, e HPZ ofis £BLL T 55
E S MNTOWTHE, TekBrDZ b EE2 DR
7.

& B

KR 14 PE% ¢, S-lumen tube 1z ;. h HPZ
ARET U rcfE i, A S HPZ 3dEdfilcdh 5
Z & ?ﬁ@ﬁ:uf % 7L\_. % L/ VC; ylfl]}l.‘au J: /Z){E\IJM;{LE_G:T\:
LIS X HUEfED A T F E o ETH

T ¥ &£

GiENRE -
(EA: S

TR ISR (LES) oo il B i sk B i o us
TUL R DB 2 S, —DIit — AT
Ttio T\ % open-tip Y, o I e
HBizs)s Wi o ZRL T W5 & Bbhb.
bt = TR RIC i 2 04 A 72 force
transducer 1z & » LES o ifiy2e (b4 BiE G &

LB, BHMICH S, THEL, kD DMLY
.

Vil *

MERTER A 5 BH A J L pentobarbital sodium
WE T LES, Bkis & o0 i o MR
VRS O I AL © X A X 5 i force trans-
ducer %% L 7. 4RIk & v silicone tube
TARAEE L, BRI X ORI AE L Ae
FroBRHCEED = o — VAL B SR
U7z, FERIINRO A fF - T L, #HBhX
NvFEEF e T 7L .

HoPfRE 17(4) 1981

BIL T 5 & L& 5 7.

X ik
1) KRR fi (1978). s WEEERE, £
DERRIMIGH, NEAFRL, 100 191,
2) RREEZ%, fiv (1980). WEBHAD D HRI/NRT

TSR FHERT DIEFRM: 12 D T,
tube WX BB —  HOFTEE 161 152,

3) REEZ, b (1980). WEBA2 L RI/NET
EESER DI FiE 1< > T, —3 lumen
tube & & HUMIERER L Had—  [1/h£EE 160
1141.

4) Winans, C.S. (1972).
ymmetry of the lower esophageal high

—3 lumen

Manometric as-

pressure zone, Gastroenterology 62: 830.

5) Liebermann-Meffert, D. et al. (1975).
Muscular equivalent of the lower esophageal
sphincter pressure, Gastroenterology 68:

437.

EE BT

AL RRE RS

B

i e

B2 I I 2 R S b Bl LES ks
WS EEBCFE L C—E0 kA RA T
Maa gz e x 7. Tk LES ozefiifioin
ML 2 D9 9096 3B ARHB O Ik & FIIL <
o, EaEkIme b 5 LES i (e
BB S sk e,

H 78 I A X P 282 M R L S
853 D i IE A A TR DA £ T b K
T LS X5 E DERIIN & 4 < RIEE D Bhik
AoRUte, & OZE I IR R B o I &3
) EED FIFRA it ot F i
HEAYBKL BAEZ ML Th LES ©, Bozg
HE IR (R0 L 7o I 2 BE T 2 T & e,

LES wre it glg st 5 Bic, #&
RY A&, EIEMEA O 2 — v ixfss kL,
| X5 LES It s a2 b e,
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L

e
t E: Feeding
A
50[ f/\‘_“d_/\_ﬁ MWMWW J
Gastric Body

100[ / >>>>>>>> NW

e T

Gastric Antrum

e f dfh I

1 1 1 L 1 1

Contractile Force, g

Time Intervals, 1 min.
X 1. BARHO THAEEWL (LES) kX o' H O0fE).
LBV LES, BB, TEROAENESOESH O T, LEICHAL Ry, Zhi i 30 0
MIDZE L% 1430 1 mm O CRidila 28 h RO v 2 — 2 — TRl L e DT
AT X A& OGO L, LES @ tonus @ E5&, H{kifo receptive relaxation %KL T\»
¥, LES o= (Joksy) WEAHO tonus © L& L34 HES R LZHNHE 5 TT.

Synth. Motilin, 0.9 pg/kg-hr ]

SOUWML »\ww Mum_yﬁw

Gastric Body

ol J LI FETILEN VNS —

Gastric Antrum

wel 1] LU

L 1 1 L 1 L )

Contractile Force, g Feedi, g

Time Intervals, 10 min.

X 2. 4B motilin £ THAMENN (LES) 3 X 0VE OES).
Eﬁ@?&ﬁﬁﬂ;ﬁl&ﬁﬁﬁ%r 10 MBS L 7oA motilin 12 X v, LES J X 085 22 [N & [a)— i)
MRS, GEBREEBAR X O AR OFMIEIN 1 &L TT).

LES # (-#iic 4 ik motilin 0.1~0.9 ug/kg/hr LES e 2 de = - T w5 I e
BT S &, BN RS S A B A pentagastrin A %595 & £ O (Ui sE il
4 R UM A4 o 7D ER) 2 BT 4 Fa HIL 7. Lavd LES ook fiic #e5- U T I
X7 TIdh motilin 1@ X Y FHR S o B I R 5 7.

i, YkEo EAE Y, B EE oI & AR L &L LES (3BEMIHE 2 Bila L
LTz b, BRI IR I i, AT BRI IE RIS E L, S DI
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WREHEEY 75 tonus DIEINTREIEIIC B b B K
BEHEOWHM T o Tc. F 1o Z OULHT S 4
@ receptive relaxation kG L 7 (LT &%
BorpflEife L 7.

i £

Zefi i LES i@\ T, R X I &tk
DR DI ESE Y, B O I R L
TEES . o LES oufiiz motilin # 5.
WX BT S HEA R, 722 16 1 o ifil r motilin
LB OIS L C bATAH L E 2
FH 5 & motilin (37 iz s\~ € LES [

HSFi ek 17(4) 1981

EHHAL T EREEIRTO—>TH 5 HERE
THLDOTHS.

X ik

1) TItoh, Z., (1978).
motor activity of the lower esophageal

et al. Interdigestive
sphincter in the conscious dog. Am. J.
Dig. Dis. 23: 239-247.
2) Itoh, Z., et al. (1978):
esophageal-sphincter contractile

Control of fower-
activity
by motilin in conscious dogs. Am. J.

Dig. Dis. 23: 341-345.

AR (LES) (89 2 RO B

EHREFIRFESEN B s

kW
B

4

RKAERIRE 2 T I AEERY (UF LES) o
HICBIS LT b 2 &, W X hiEH SRt
D05, RIEEDEHINBHITILE STl 4
[\, EMRED LES 1w b 2 2 g#ic o T 58
FICARES A N 2 7.

HMERVH*

MERRRR A 17 BHA AV, AT F L 2R L,
SREPRE MR OB SR X % 2, LES, §o
WHEZLIZ D TRE L 72,

WM D 4 1%, Intensity 10 volts, Fre-
quency 50Hz, Puls duration Imsec, Train
length 4sec DEWAEHL & L e,

WHEMEL, 5em MR S EOMALLE L =
W o — Ty 25— LT, R ORCHRAL,
WAL A& 2 F a5 F, LES, aMiclEEL,
infusion, open tip ykic X HIEL 2. 78¥s, 0
VLB NIER RIS & L.

O  gHIRKEMEA TR & & nodosa ganglion
DFITTUINT L, G w0 2 7 R DU oD 651
BWBAEE, ZhX)BEEMAENZ. 20

€5 L% control & U -,

%) % K

= R M £ A
h, K
I NI < N2 A 1 I

% % —

@ WK, BAML, AWML Y
Sem HIRMIT, REMIC THEBUXTIL, O&
ARV R R 2 n 2 7=

® MMGERYE, BlL, ABEAILL VK
Sem OHIE TREABEEL, ABNILL VK 2em
PR CRESEHNL, BRI OYaL,
@ & FIRRICER A Iz 7.

@ Tl P 2K 50 R O B i B A A do 8 TG
fTL 7, O & RERCESIN A 2 %,

F iz, Blic control @& F i L TDZ, W
W7 b my 30ykg HEHEATL, AMTHT
BRHBANZ, 7 ey OB BRI .

o4 &

MBS KU D 24T L 7o control & 5 i
KRR 2 oMo &3, LES, §onEfgic
X, foE, B TOREREREDS T, LES
R IEH 5~10 BOBID I & 5 H e sbig 2 38
Db .

Fig. 1 o> RBOIMIRERKE) % T L 7ok, A
Hiramz e 0 RIEELTH 5. ED
control kg » LES il 17 cmH,0, %%
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BRI 2t = FOBBERT IR T B T AU

| s
SRR L) S T R S
cmH:0 l } }
10 S o g e
0 S
—10 i
30 ]
20 T
10 - LES
0
— H
FORBENT - BT A 1<) 3 TS
L s
SEA T % 5] o frE MW o EEEY
LES
"

Fig. 1.

Stz e 6cmH,0 it L, HEeh A Y]
ek, #ikpE 18emHL0, Hyigrs T 8 cmH,0
LRERSORKIENES . LiL, ADRE
HEWT AR I 2 T, R 5 LES o
FSVEHE R L 7.

Fig. 1 o FRBUT A EHER A 1T L e, KiEmW
AR Mz tceT A ORNEEALTH H. ED
control okpeco LES # 1Py 17cmH,0,

Keiig e E 6ecmH,O L, Erho & B HEE
T, #iENIE 15emH0, g 7 cmH0
LRIERSORIEN R, LirL, ADORE
HREEIA N 2 7o cik LES o RS IE N4 L 7o,

Fig. 2 13, %=57 r0BSMMEC X% LES o
FEBRALDEHEEYE Y 5 7 TRLELDTHS.
HIEWNETIE, REA¥RYTE L, REARY &
AHHEM A A THT LT A TRt T
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cmH:0
30 l D Wik N
D), it N i
20
10
LB % ,
CONTROL Mg N -4
(SefBke))  MWRENRY) S +
ST
%Fall n =17 n=6 n=>5 n=7
of LESP 81.142.3 68.742.6 65.0+8.1 3.9+2.5
Mean+S.EM.

Fig.2. TEAMHIC X % LES DEZ1L
W5,

# x5 1o LES Fo 9¢ Fall 11 control
81.196, Ml MY T 68,79, friEklT T 65. 096,
TR PR+ Ao EENT T 3,996 &, MaBEPRKY),
e RN = 7 Tl control i@ L, 9%

AHEE FINAARDO &E

HSFw et 17(4) 1981

TFall 38519 % & o LES o iz X 5 iz
ebb o, BRI RG]+ A E T TR SRR
X% LES oEE bz L i

control & 5 LI AHiE T = v 307/ kg
E A CORARI O SIS, AT CR%
o LES oty 72 5 h, = o LES gz
atropine 12 X o TEEF S e - 7o,

& =

SEHI R B, A 2R A R 6 2 T SR
wk, LES HagiilkPric st L T 81,19 i
1B A T, MR+ RN X b kL 7.
Tz Ehb LES oaifgiy, EMRD oM
fEFlEL TR DD EEZ LR, T, 20
AR B -3 2 AR AR AL atropine 12 X o Tk
fH2E X 19, {5 ¢ noncholinergic fiber t % 5
L.

HEAMMEDZ

LESP ol ks X OERECONT (3 18)

Eae N
fer K W b F

3

ol
=

&

REEESMOBEKATXEHD D08, = O
DEREDBZL 1L, I FTHABBONIE AT
LESP) DWIEIZ & v 77T b, LAL,
JRE, LESP 7V CINFEDRZINL T X3, AHE
BAIRBRE A LESP D A THILL 5 2008 5 mic
DWTIERERML BB, 22T, HAxEHE
FIRFIHOE AEAED B AR 4L, F0
R FFEC TR L. Fie, Fifigo%
B35, open tip VEIC 1T % EE AR DOIEIC
DT A Iz 7.

xt ®

BHEE M B LOA) 1661, Bk Lo+
BB 13 Bl fiial, MR B AR Y
VAR L 7o BT BLERIC X D FRE
L7106, B Lo 3RIBEE O 5o vk
TBLIEWC XD EELCI06], F3RBEE TR

N

% Bk
s #® KR R B R

HZA P B

oW, Wop E =

TRk (LAF SPV) HifT L 7z 4 1 & SERK Y36 RE Y
WY (LAF SVHA) L7368 Th 5.

il *®

open tip IEIC X D, W 1 5mm DMK 3-
lumen tube % JA\T 3 J5 01D W E D SF5(E % Kk b
fo. WEAELE 15-30060:90°120° 240mi/hr & 21k
IR,

KR FHZE

LESP i, &k« HANSGHKARERZ 0 &ELT
s (BUFLESP-G). LavL, BF
ML EAESET S 2 L1, T TRambh
TWwb., £ 2T, REABRKGHKETELZ0 &L
LESPICOWTd R B gt Wl L € & 7 (BUF
LESP-E). &b, fiEEAMEIEDRB ik
LT, LESP T, RUAELFANEE
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cmH,0

O——O0Benign ulcer ®----@Gastric cancer
(n=13) (n=186) # significant
Gastrectomy SPV SV+ A Gastrectomy between same
(Benign) (Malignant ) asterics
(h=10) (n=4) (h=3) (n=10) (P~ 0.05)
sep——sie (P 0.05)
¥ 1. LESP-G

cmH,0
404

104
e
g8
5
=
0 =
15 30 60 120 240 ml/hr
O——0 Benign ulcer ®--——-@ Gastric cancer
(h=13) (n=16) # s« significant
G astrectomy SPV SV4+ A Gastrectomy between same
(Benign) (Malignant) asterics
(h=10) (h=4) (h=3) (n=10) (P<0.01)
3 2. LESP-E
n7E (fiENHEgZE, BV E-G#E) &, BN i KX, oF W Emo H U, EEHEHO
WA AR T & PR SRR TE D 220 B 2R b By BHUROIETH - 2. EAmDEABIC & 4 &1l L
L7 TOMMEIC %L /e <, 120mlfhr T plateau &
755 Tunie, FAIC X A7, 30mifhe LA B
& R A bliE> XD LTHED, 60mlhr THbAX
LESP-G i1, SRl 5 NEREE D e e (RD).

B - Ty, AR -, IEARDOE(L
120ml/hr =
LESP-G }§1c

X AMIEO IR L 2k e <,
Rz,
WAL 7205, SPV Tiiix b Biepidbic <,
L Ab NI 5 TC.

plateau & 7g - 72

ik AT &
SV +A Tlit&D N IR

LESP-E 4, 'Yt X OBEHEH C Ak 7e <,
VEAE: 120mi/hr € plateau Z7¢ - C W7o BT
it o> LESP-E %4k 4, LESP-G & (Z(E[H4
THoT1ony, BIEOBERRETH- 2. £L T,
g & BEER o ' B)| LESP-G & §t/7c b,

5
iR

s
URUL,
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LESP-E TIX#EN A D s o o, HEARDEAL
WX HAEQHEMEKY, MR X 2T,
HEAH 60mifhr THREBOEIL & b K Xovs 1o
(X 2).

E-G =%, B L EEEA XL, AR
60ml/hr T TIZ plateau &7ch, FhLL o
ARTH, L LAFEZEIMD L T, BFE ik
WE-GZ=X EFA L 22, BEEEFOSR -
SPV *SV+A TIX E-G# 0 £ A 3BRETH -
7o, BEOUBRTOAR, #hi#o E-G 2ED AT
HIHT, 60ml/hr DEAREDOHICI, HiET & HE
ENB bR T,

¥ & 0B
(1) open tip JEIZ X % R B NEWEIC I 5

HoEg et 17(4) 1981

FEARL, 16ml/hr O o AR T, HiRig
DENB I L, 30mlfhr M EobENTT
T, LaL, BAENESTEL L, vk o
TZOEIARWEEL 72D, 60mi/hr DIEAEIH
M:[[“Cjé i) 7z,

(2) HFMIY, FTHABEOmEEEEL,
T, WMAOHEIZLD, NEDOEBNT L EHNH
bR, —J, AENELENEELDOZ:E (AEE
WIEEZE) &, WBERL, Mific X - Chik
DEAZEN D T, Tiebhb, AEEESE
BRED G, THABENHIED L HT,
REHNERELIRL THRE L T 2 &0
HLEbhb.

ATP I L 2 WS B IRINHE D * » = X &

EMRAELE H—EMERE - DIRETHRICE

I 3

bk, L, gi-RoOBRIC X
DY S Aufe NEE - AMSEBIIRIE ATP W@ L CH
RO IS & ™3 & & &4 L 72(Chiba
et al., 1980). X Hic, 1 XOFEYE - HEE - 445
TR G 722 Y FRIEA 2 S T L 7=
BTh, ATP IERE % LA Iws Lo
Bl QU4, 1981). AFEICKWTIL, ATP
&% A = NEEEIIR DL A 7 = X 2 % 3KEEEH
TeFEE IV CRE Lc.

HRERE

EERNCILAE 10~18kg D M i i K 20 J84 il
\~7z. Pentobarbital (30mg/kg, i.v.) CmEm:L,
PBLImERE U fctd, WEEBIRZMH L 7. 2 oM
WA AR 36°C, pH 7.4 1cifik; L 7o Krebs g
(NaCl:120.0, KCI:5.9, NaHCO,4:25.0, NaH,PO,:
1.2, glucose: 5.5, CaCl,:2.5, MgCl,: 1.2 [mM]) <
fililc Lic~ 7 3 ARPNCEEICEE L, ERrb
it 2.3 9596 O 5% CO: BA Y A O WK H1T -
o, YR ~A17mv ) v o B TCHAR
cumulative 12y A Utz &EIEHHI OB,
ATP $5-30 2R v Krebs & FEH1H % &

W, K w ®

* W e =

DRAERCER TS 2 S X DT o7, SR
PV AY .~ (HANGESR JD-112S) % H<
TIMEEIT MO R S B(b Atk L. Mitkmeg o
VPR A LIS BSR4 5 &, S BED
Bt X b R#hsEcez+ % (Ohhashi
& Azuma, 1980). AFFZEIC I\ ClE, MATINKE
DENT LD L LT, Z OEiFE DM F]
AL 7.

KBRELVICERE

FHREYNT 5 NEEENIR O B — G iR A
M 1A R 3. NEBRE, S-hydroxytrypt-
amine (5-HT) 12k v L <UL L, norepine-
phrine (NE) Cidb3 27z 35 &5 B8
FAIMAE O (Nielsen & Owman, 1971) %55
. IS NSEBIIRIE ATP Xt U ¢ Bk Ek
DR IEAR R L. & o K IGOMEEE Y
5X10°°M TH b, 2X10™*M © ATP I & b &
KRG ED i, & OB KGRI 5-HT IT &
LI ARRIGEDK) 629 TH - 7z,

RIZ, ATPIZ X % NEEBIRIGED # 7 =X &
BN D b, AHEEAO W% T, ATP
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(A) (B)
(mm) 5-HT
1.0} )
/—o (mm) l
0.8} / ) 0.8k CONTROL
= y o PGF2, - l
> / o ATP O p<0.001
S 0.6} ° / : 0.6F
Q ) VERAPAMIL
3 0.4} / Z o.4f /I 10M
: |
: /
0.2} /° / 0.2k I
o /071 H X 5/
0 o °/o ——0 ITISTAMINE 0 Q/Q | .
107 10 1076 1075 107 (M) 1076 1075 107 107 (M)
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—
o (%) (%) (%)
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L
£
5
= ] (5)
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£
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R B OGO BAL & B L 7. 2 ot
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(6 10-"M, n=5), tetrodotoxin(TTX) (5x 107
M, n=6) Th5. \Fho uEB L EE L0
FICHGETIOE BEIBDD i ot 2hb D
FERDD, ATPIC X % PSABIIR D L0k G 8)

IRFIEFI~DOEFIEHC X DRI h b 2 LR
B hic.

o, Cafffifle L cabhb verapamil
(10-*M) o ATP INi(E AT BT H B2 B L
72 (RI1B). & DRABYIG 2+ /g & 51c, verapamil
SR D I K IE Rl LR R Ry o 5596 1B TF L e
(p<0.001, n=8). B iThhi ik, BEHEfHE
Wx 1mM © EGTA % &7 Ca-free Krebs ygic
B 5 &, 30 5t ATP ISR 5 NSEEhIR
DRIGHRIZ A EHET D Z LR TR L.
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%
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A= R N ISR R R L TR L 72
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R AEBEERC L YRS sk, (2) K
BALK A Ca-influx oJuH, PRV S
L5 Ca oiein BG4 5 o & 2wk h
fe.
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A~ Ca DAL X o TN O E B Z S
LD TIE S O FHiwn d b BT
WDLORBFIE TR, A R TEIREHIR S A o I ot
BRIk JIg T4 DA o v, BPF O E RN,
oo activator Ca g JFIC DU THES
L.

;] *®

s X ERBIR MRS 1mm) % P o
FAICF - TR D, 18K 1mm, K
5mm DA e L, U-gauge L0V v 7
EXgor T 7 CERERNDEIEL . BYE
¥+ 1L ¢ Tyrode ¥4 fL, K= Ca®™ 7s&D
A A VLR 2 HERTIE, BREEMCERD
Na®™ I e, Thb OKRME LML 1o, ’;ié

EZ % K F OHE E Wk

B3 37°C TV, AEBRE L 9596 O 5% CO2
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min) KA Y T E AW TIeE ik,

BREIUVER

VIR D SIS BN — B PR A A e X D 3
s Twa, MK KT BEZEINL T 28
REIIR P A2 ORECH oW S8, Z0k
Bz B KHER ) &AM KT RE & OBIfRZ IR
HUt. B, Ao KT EEH 10mM DLk
THAEL, 100mM TRKRIICEL 7.

K e I 5% % 1E1E(L3 % activator Ca
DATTF 2 B B AN T 5 72 diT, 100mMK+ X5
PRI XT3 4D Ca®t WD B AR
~7e. K e o Catt “%E‘Zvlﬁ%ﬁb, K #
MBI, Ca?t EEAWT S (1.8-0.1mM) &
WAL, Wind 5 (1.8-10.8mM) &K

L7 (KM1AB). Ao Cat & L b, K#
MhER 7 3~5 S N s R L, Fie, %
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ARG PR R R S s B B S B RTRE ML D T
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