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=R TEEEEFL 13.9 mmHg LRETH -
7o, X bic, MREEIGE & UES sthifg o Rz,
A 0.2 BTH - T, BREHE T EEEG
0.5F, EEHETEEER 1.0 ¥ 0IHICER?
Hbhte, B ARMEORKN,A 0.6 TH-
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LRE O FEEEM O CIEAMnE, ik
WA D 5 B R 0 AE L7 03, TR EEhE TR
EFEGI T 4 BPNCRTE L il & i AL DX
2y, A 2 P T i Z W RTE g & AR
LN B R, K 1b ik Avellis fEERE D & D
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3. WETEEE, Hiciaigo—HE LT, WA
25 UES e 26 TOBRERE OB 5 23R R &
iz,

X [y
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Ann. Surg. 170 : 340-349.
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I ZMRXOMEREFICOWT

KoBERi BB B Wé, MENEEEYE, fE
ZEBWA e £ O EBREEE & BAGR D B MR &
6 » AU, 1EM s o+ % &, BBt
MREEYWE © AR 2 4.7%, 20%,
7R BRI X A RKERA 8.2%, 12% L4\ X 5
Thh, REERFEBYE TR hLOKRSE
St EHl S, Zhic K LClENY&
TIABERIER (39%, 36%) & mAfEE (22%,
29%) M\ X 5T, oA LEREBYE

DR EDB LLED X5 IRERICK L, T
BEAE OEBIEREIC O\ T, [R—E 0 R
BALEBE L, BB REEERY,
EfRE, FEPERRR, pH iR & Th b0
£ [El 3 REE G I 5% & % polisography, &3
WH, pH #fFEOREx hLcHiE 5.

II. BERRTREBMIE DERFIZOWT

25 FEGI o [ B2 B S & B et U e, kI 50
ml DY v ARRAHE 5 BEFE TS L poliso-
gram i X AE b E LT a b &, WMiE3H
AR T THE T b 0l nm bR 5
FEGIZ 2\, S b O KA LER A F 2
WBIERITH B, L EOFEMIC R L AENE
pH #ifR 2% LT %% & FBERT &% E & o %
EEERR EA L, HETHERFRA ERD BT,
B RBNENCET LWL TH
%. Fic pH #ifR CL %1% Slope type (A
) Tthh, FIMATOMBFBRBROIT L5 S
BHCEENCERT S ERRLTED, &
NODEGNLZ D & 205 &R T r M
i, KOS D DT THS.
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I ReERTEE RIS DRESIIZ DLW T

EHBETbTr3GTH AL, 5524
NI ERFEBLTWAHDTED 2HEHIZ F0
R LTe,

EF L. 32O IHET, KT x T\ 16
ERFERUIERITH B0, ik 6 v B, 54,
154 & ¥ 12 X % polisogram THiES L
7o, WO BB OREIN A LD
., P8 esophagesation @ F R iXiR» b i T
V. ApICEEEATEBSEBLTRD, &
DIHT 1~2 HDEH DL B, T OHEHIC
WALTEEHEEOMELXYE L TV 2 0GR
< Ts,

FEGI 21X 45 B BT, FEHI 1 & Rk
15 ERFEBL T 5, A6 S EER, itk 2 4,
4 4%, 10 48, 15 4F & polisogram THFF LT\ %
25, i 4 FEECEBOIREICHE L TR D, &
7o 10 4E, 15 F TR EIBIREIZHEAL TV 5, L
USRS & QBN OB ORENL A LD D
h, H15EOEFCTERRALTS LS
<, ZOfl% esophagesation (XFRH Lo\,
M1 BABIOfE 4 EoRENE, pH i T
B %%, i EE o # IR © (3 Bauhin o

E.P.T. and pH curve

157

e 10 cmH,0 O FEF AR LI, HEOD
pH i 47 T X steep type (BUEHR) Z#/RLTHk
b, TEOMKRAEK L Bauhin Tl o
W Z E'RRL T A,

IV. RBRptE

D EoBKRBEOEMT L LTRERCTH
EEFEE I 31 5 Bauhin #OBEEIC ST D
KEBRETIo- 7, ETEBAME L O TR
ALY EBALTEONELXRIE, B
KEHEALEAR, EARRE, FAEYEAZ
1k & €T Bauhin fFc oMby IEBEEE 2 85T L
1o, o5 Bavhin oMt o h bEAR,
TAER EDTXNTIZBEHRL TV REEIIT
#7125 mmHg DL EDEINE B 78\ & I A
LhishWwZ ExRLTERY, EEICIFERT
WrEHELTRE, BEHBYSBCEEL W
R OFmEEsEionc Licinsd, Dok o
AEEEED D D BEEBOBE A FR LI
A, FlcoBBEYRETCEELCEED
Bauhin o #ED LA RA L), K21
R X 5 B EBE O EE 72 T Bauhin £
TORERESLE Y B, WEERICE L5
L 15emH,0 L BEEOETHHALI S D KT

S.I. 45y % (post op. 4y)

60 cm 50 40 30 2 | 10
T .7 P — L] T 37 T T ] ] - Ll
S N U Vg VeSS e e
12.5 cmH-0 .
7 o o
5 . — . ‘ -
3 | steep type
T [ steep type . .

X 1.

Antesternal Esophago-ileocolostomy
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IIO cmH20

colon Bauhin v. ileum

7

Control

Bauhin
pressure
(cmH20)

18.5
K 2.

WS BRI TR A E B LD I R R B h
T3,

Db Mo BEai 45 BRI X 5 R A o8
BRI oW, REBYE LA L TBRER
LI, AT MoEM X 3b 5 2 ke
FNIZ Mo mX L v Bhic HkTh b L # 2
5.

colon Bauhin v. ileum

Pedicul graft

R AR RES

10 cmH

colon Bauhin v. ileum

20(3) 1984

antesternal graft

18.0 15

Resting pressure of the ileo colic graft

X 273

EEFHEIE(1976), KG:EB) DML THHBZE, B
ATV RGEE 12 258-260,

M FEC1976), B pH dhiR & 0 Z 7 MEPIRERE
R, BATEGE 120 189-192,

M (1984). [EIfEIGA 2B X 5 AEEEN.
SRHERR 51 715-720,

KRGy a— VRIBEBICL ARIET H T TREHID

FEMEX OB
TFRREESA AR
b w2, IR %, R ' E
t BB OB, AL ® B, K B WiE
e Bk &

T U &I

BET H T > T REFI O RE A )R X SN
NTAHET, bhbhWEBELE L ENBEE
AT e — MIHSWEBREE LV, AEN
FEds X O X% WK Ge 8t LT L7,

N BLU Fik
AT SR CREBR L7 BT » T > TIE

P 5 b, RN 277 - 72 13 61T H
Ho AFHHIL 29 D2 T0 K> T b SFH 48.5 5%

T, HHNEHS B, LS HITH B,
X5 Sp R 1 B 34, Sp 114 ¢, F1I
1g1, SI24, SHI3HITH -t WESET
AHET I XD R o MBI 5 AR Sp AU T
B3I, SpII3 ¢, FII1¢y, SII2 4, SNI1
PIDEH 10 GITh 5, BHEEOHBE L 7av-BEI
SpI 14, SII2GDH3HFITHS.
BEGEGEEY 12 BRI, &
BICEBEEYHRAL, AEHIERR X Oz
BT RF O EZL E RN R iR L,
52 4= 13 high cut off, BFE$0.038 & L



HACFE# I EE 2003) 1984

Too POEA AT I T B TR O H B & LA
Tom 5L, B L, 20 B2 208
HEXRZb D% (+), 320b0% (#), 4
DU ERECRAONE DO (#) &L,

& xR

I #IERINE: EHEAITRREAEEF
WEARDI TN RIET H 5 > THESITIL
X KRAEEERY, HRARFE BB tR 7 < B RE N
HEL, FHNESEAR, BRI LBIHRER<
BRERE RO DI, 2), BEAMAIC
B3 BRBCEO HBMHE X B S TE+)
8¢, (#) 34, (#) 441, L TFHMAETIZ
(B2, (H)561, (W 6FITHh, LHA
BT () 2, FEETHERETE (4)
IO () &L ARt

Il 22l FREFT IR : E% 6 C I EHEE
DWEBHIE OERIICE bR, WEZELE Mk
W EREEL VI EREBEL, —EOZEH N icD
W —EBIDEERE X RBD 5HE NI TH
Do BBT H T THEM OB RE L Sp 1 iE
Bl % B & XARIRERAY, JRRE BRI < (Bie

§ e
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¥, REATHOL Wz LTwb, Fhe, W
AT ARMD e b8, o lBlL s
WBEITh iE R b (X1, 2),

R BT T B T o B, L
WAE T () 76, (H)361, (H)34, h
HEBETE ()20, (6, (#5401, %
e TR AE TR (H) 241, () 4410, (#) 7
BITH v, #IER & R EEAE T ()03,
REE, TEBAE T (4) BX O () »%<
Bohiz,

z ES

F (1983) WERIKIGHA%E B & LICERF
BHEICL BTy a— R[S MBTER 5%
L, ABEEYBGEET H 7> 7REICOW
THIBRBRSFANCKA L, ik (1970) (WA
BRIRPBEME 2 AL, FORICIEFE S X OR
W7 Hh T TIEFOFHER A LT 5H, &
A X AUETEE SIS\ CE IR C IR B
HRRESRD bh, ZEHTRCSAIN
b TEANBER LB T 2 EEHESZED b
72 ERRT TR bbb DR R L 13iE

WEGE 75 FE [
BALED

WL 35 cm

’_‘___—_,_,—/_M—————-w

I
W 35cm WWM’WNW’WWM¢MMMWM

TS ]25cmH.0

~-J500 ..V

40 -~w~;%w%MWWFwMMWMwM~v%

. : . : | [

K1, RE7H7YT7EGAOAE « FHEKX.

M.N.52 %5 ; Spll, A, 10 4¢
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§ T
W T P

HA TS 20(3) 1984

W

BILED

S 25 cmH:0

wNEZ 24m — -

32 _—— e T

40

i
24cm- f'w——————mw-vwb\f—#*——‘”WH\hH ' "'*V\V\“n’ M

1500 .V

2. BE7H7>TEFAONE - HEK, T.H.51 &4 ; SIII, B, 37 4¢

40 ~$ &WPMHM—-Mi
AETH ot LOLAEBET H F v 7RI

WL, BIERFTRERRE RS T, T

R CIXIEH PN < BB WRREHESRD b

5 ELTWAED, bhbhd 13 floa cikE
IERFC b 2B B RBE L R, F I 220 N
Tk Sp LEGI & b  ERIKB S HBE 23, TH
Rl 7o KB HE 2 BRI OEF THRD b i,

X i

bt 3#Th(1983). 5 v a — F EVEMIC L A EHNFHE
FHEHEX, BARFEHE 19: 176-178,

IEEB—(1970). b + REEBOHENFHHE. B
HaaH 731 501-540,

IV a— & Ik B/NETEAE pH AT O H A

TFHRFMNEREE
B o= 1B
"M

a

B iy

T faE pH JIE Y, EAKERY X 5T
EMIR BRI T Ak & LTR ATk
ThHbH, TDOT — 2 =D HIc » TIHHEFK
G FRE TIT - T o sd, SERERE O3 A
BHT DEFTR, NSRS T, Lx
Y, HEREFHEELL, ZhboiiviiET
HlebFAFFEa Vv E 2 — &% =%, F—

IMRABE

Fof, HOR K OE

L

2 -ORMOBHHEE, F—2BTOEH
{La 3 REFIKERH B DT, SHOHE
bEOWMET S,

xt E

KR « B0 B RE it S v R T IBE
MEFIRRZERE (VR 133 6. 5 B 24 BlILAESk
BT, 9Bl% 2 v e 2 — & —HC T 24 BRI
B pH BERIT, 2 a vy v bkl
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UpH = =27 %&EH Lk Lk,

FiE (KD

fEEHTI, T & -k, BEIES, R
Het—na—F-) OFGKECEETLEL
o, KD EEX 60 mm/hr & L7z,

—7, av¥a—g (KT, F5EHEER,
A-D Z#azs (H-P #$L 3478 A Multimeter) 1=
TA-DBEHREFTTDb, f VE—7 =1 R
(EPSON #t GP-2000) O, 2 vV Ea—&—
(EPSON #, HP-20)»AL, F—2 7741
(EPSON #, TF-20) g ans, DB
BETavea—& -tk ) HBREHE I
5, OB, vv 7Y v IHRE2BRO 6
s L7, X, pHEMiX ME #8 MI £ 502, #
£ 16mm &7,

pH & fi#

pH B & &

N\

A—D ZHhi VI - S 7

|

L F—Zx AR

ar¥Ea—%—
|

F=5 T AN

NEESTREPHBRE—7F — 2 S HUE
(FRANIRSEE 1984.7)

X 1.
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R RU BE

FfEITEC X 5 pH 2 2 7 0% g+ 5
L, EFRETIZG.]L, 2V Ea—g—ETIE
56.1 (v 7 ) v I/ REE=6%), 87.6 (v 7
Vv rEkR=28) &, EREX D2 v e s —
g —ETEWERIED -7, COFKA pH =
2 7DOREBINCOWT RS L, BB D
22702 A7T.6523. DL o TW5B I &N
bhote, avEa—F —ETIBHERE KD
¥ #202.9 [B1/24 hr 77, 94.9 [B]1/24 hr (46.99%)
25, 0 BUTOHFETHY, fERETE, o
BRI OB ERETH Y, ToOEREZD
IOMBONELB EE bR, £Z2T, =
VEa— & =T, YV FSYVIIRREEY 1B E
LT 120 ZEHfl & fTV, ER8 S W7ol & #ebt
RIS ELTRB E (ED, B lBoi
WA, EHT70E, 2824 E, UTFROMmL T,
AV a—& RSB E, AR
DHMMEDCTHHNTEB Z b ok,

RiZa v a—2—EeRF5%+v 7)) v 7
MFED#EV2 pH 2 2 7 iz RITTHEIC >\ T
BE Lie, RA—EMCTR—F -2 % 28RO
oW S Y v, BT LT,

PH 2 2 713k 487.6 £ 76.7 T, & L
MEIFEDO A 27 DFE (44.0 £ 32.8) THBHZ &
Do te, WEIT, 30 B Lo B
RS TWRWZ EMDD, ThiZt Vs
HOHROBIEOENEL BlcdEE2 bR
. Tihhbb, avea—% TR, v

K1, AETEHEEPH BEL (3 > & o — 3 —5) ——FRiEu R 50 i 8

e WO FE R RE R O(t) L (B) 3(29%: -
1 2 3 4 5 6 |[6<ts30| ® =#
1 21 9 2 5 1 6 8 52 54
2 21 6 3 0 5 1 6 42 52
3 8 5 1 1 2 0 8 25 35
4 20 4 5 5 1 0 20 55 68
5 0 0 0 0 0 0 5 5 9
it 70 24 11 11 9 7 49 179 218

T THR 1R

(TR AESEE 1984, 7.)
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) v /EIRARELSTAERL Y, XY ERD
o bSEELES Gid) Z LiERL T
WhEBEbhi, L2 AN, ZhbOERR O
WO WT, T2 BRI 7 7L TR
HEnE, LFLY, TR L
Sxlehote, X, ax A5 /NEH pH
TR L6mm T, JHEWALTLE RS

RASEEGRE 2003 1984

oo & (60% Iy Ssec s HERD %
EZ o SbEE, vV 7Y v IREIRELTLS
1SR 2B EMeLEDR N EEEZDR
7z,

S/, TOEYSER, SHICHLWAZ
7YY HEORKERE L&D, BTl
E2Tw5,

A 2 O REEMBRIBOC X % RS 5W R SH

JINEERN RS AR

=Rl

FIEFAEL A X OREOHMBRIBIC X -~ THE
WHWNEBCEEL, OREPREMFES
ROBE L, BIRRMRY RO E L TRET
HZ EuWmE LC(MEL, 1983), 4N, &
SICRE OB RIBIC X - TR 5 I e
BI OO RO RFNFEB TS L& Al
L7cDTHET 5.

il &

FE&1Z 1T chloralose FRf#: (70 mg/kg) 1 % 30
B, BRiN % 15X AW, #5 3 viREs, AL
R TR Lic, BROTIEB~OH
X BRI E G B, BHFIEHI
KBTIk Lie, BARTS & B RIEM O EE) R
SOH & L CERR AR hF h strain gage %
A Llc, oo MBIICIIER L e
WibemED AL —vEFEA LR, BIEE
MERL, FRE LD oMHE 115 0.01ml) 258
gL, FeaXtEFTEAVER 280nm T
DBEICE & E LELRE 2R, KRS
WofgE L Lic, 7, HK01lml/wl1/I0N
HCl1mi! #inz, BHEAEEL, BBRHTEE
X 1/10N NaOH © pH 7 % T LT
HREEA A VIRE R RO, ok, HKSWE
DRR D T T BT IL secretin (0.1~0.2 U/
kg/h) & BRI FEGEI 5- Lic, Mook e it
Y)W fR IR B CfT - e,

E M B E

& xR

1. AEMERBC X 5 K5 WMEE R 5

10~90 m/, 5~30 o REMERBIC L -
T 147 GilrR 79 B CRER 5 WE DO BEIN DGR b
e, SRR O Y 41 wl/5 5C, R X b
61 wl/5 S Han L, E¥T 70% oHEnEd kL
fo. (RGO RNT 1~5 5T, 13& A EDF
THIEIZ % 2~3 5 CTTRICR - 7o, IREE A 2 T
D1IFINR IR END, BRED 40~70ml D
fRERIBOT X 0 BRI 25 W 23R BREE Wi U T
mLCws, fEMEREC X b RS WED
BinLBlcxEASWE, EREEA A 50
bRz, FRECKEEDOFHIL 18
BT 4.9mg/5 5, BRI A A v EDOFHL 13
Bc86uEq/SpThy, Rl zhZh
8.6 mg/5 73, 14.2 uEq/5 /e L 7o, #EhnE
T 80%, 302% TH - 1.

2. BEMBRIBOC X B R WM E %)

AR D A BRI B0 X b 147 fid 68 T
R S WOIEINED St (K2 BB,
I G ORI 1~T 5T H - o, (RAEZD R
T IEEE 2~3 3 THA Lo iext L, #%1%h
RRAFE L VELFERTAEALD - . EH
TR FITUE 40 M b B AT, AEAh BB C i
DWEOFL LI CELSWE, EREEA
FVOWEDS E SR L, RS WE 68
BT 23%, A S WEL 14 FITFH) 46%,
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o —
BT AEBRREGC & B R R R

BRI A %, AR R & )RR/ 2, R W, BRIl EE), KERBIIREE, SEPIHE. KEMRIERLE,

30 40 50 ml

Guanethidine
v20 mg/kg

M2, BB X SRS 5 wnE sh5 &
ik 355 2k A= Fh R B 45 & OF guanethidine #y 5

DEHR.
BRI A %, secretin % Y 5.,
LB oK R GEEAE,

FEIE : ik &R UIWT 64, secretin $¥5
EEEML TS,

I 45 : guanethidine (20 mg/kg) # 5 #
20 43T O R ERIRE R O Zh R,

phiR b X v 4 B H B AESOES, X

1&MHT,
THIH BB ORI X IR S ise s
IER LI,

ERIBA + v D WEL 14 HICFEH 33% D
LT,

3. MyiBakaEmiEUINT, $s X OF atropine #45.
B fraE I D %h R

Pl 2k 7 TR G 19 41, atropine #4510 4
R WTE, Al HERM RS WTIZ & A
EBAL v, WFIR RO 2B R (K2
TR, BRI 29 BT 27%, &H
SR 15 BTy 22%, FEREE A A v 5
B3 10 BICF 30% i L, % 7o guaneth-
idine (20 mg/kg) #4581z (341, &
BRI L AMEAHEE RV MEB I (X2
TBA), bl BIE R HRCEecilE
Ui, Fie, WAK/NABEAREINIC X b 3%
SHRILHER LI,

£ %
BRI, BT 041 =2 THAE (White &,

1960) ¥ X OVHKAF9# (Debas &, 1978) o
BRIBC X - T, RKEMELRLD - BOLBEET
5 RS WMEERH P HRE S hTwb, S$ED
FERC X 0 B b R 5 W R B O FEAE D) D
THLZ Iz, REHRRIEIC X % BKRT:
53 WA IR AE B St 03 M 0 ok A R UM, B B i
atropine D EHICITE -7 H{ET B &
b, ZOFEOGEGREMETHS, T, M
1% gastrin % 14 B CHEIE L7 2y, KRS WE
EOMBRE s Bz ote, (RAEREH
OB &, FIHE IEERIRITES I
HWERTDZ E0b, FEEDOHRTFIE 212\,
b7, PEIZD R K E MR R S BB L, N
R RED NI L D HRT B Z &b, HER
HLEETHRETH D, NIEMED BN 5
Wiz xt3 % S8 B U TR LE & I o TR D
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RIS Sh T\ B (Fujii 5, 1982; Elisha
5, 1984), Lo>L, 4Bl TN EL
O & U RIS UMRER L E 5 7 <R
biilehyo 7o, Fio, guanethidine #5- & gIFF
MHOWAE I X MR ITECEET S
Z e, IR R R AT R R o B i 3
5HEEER O &>, B 5 o cathe
cholamine oI —HE5T 5 EE 25
na.

&

42 TREDOMBRIBIC LY, KEMELR
O o OB & LRI D IMRE R &, PIBE
PR D & U e BRI AL 43 WA SR 23 FE R,
THI LN LTI,

B

HAEHEE 20(3) 1984

X 7

Debas, H.T. and Yamagishi, T.(1978).
for pyloropancreatic reflex for pancreatic exo-
Awm. J. Physiol. 234 : E468-

Evidence

crine secretion.
E471.

Elisha, E.E., Hutson, D. and Scratcherd, T. (1984).
The direct inhibition of pancreatic electrolyte
secretion by noradrenaline in the isolated per-
fused cat pancreas. J. Physiol. 351: 77-85.

Fujii, K., Ueda, T. and Takasugi, S. (1982).
Mechanism of excitation of pancreatic exter-
nal secretion caused by splanchnic nerve stim-
ulation in dog. J. Phyisiol. Soc. Japan. 44 : 476.

FEEE, &)E®R01983), 1 =fE, BHENBC
X %30 TR SR B A R RIS B o 2L & R 0
W, BARFEHE 19: 211-214,

White, T.T., Lundh, G. and Magee, G.F. (1960).
Evidence for the existence of a gastropan-

creatic reflex. Awm. J. Physiol. 198 : 725-728.

A R BFR o BB A pacemaker [EENCK T 5
B D E B LE(E

BRI 5

H oA & X% B Z
|

BB

" H

i3 C & ic

B« IRE IR ENEE) D pacemaker HEH < F
TIERMCALET S 2 L, WEE - REEA
% 7o/ bk (1965), #REH (1978) D Fhk A
b, BIFECIRREEHR L IhTWE, IHKIH
R X v, BRANEREEZES RS X
O« EMREMERBEOHR  EHE (F
BRI 35 2 &b, BERIT pacemaker,
B, LIHRE 7 EOBEEICK L CEERER
BAERIFET & xEELILRB L (BH
B, 1982). KEERTIX, FEMHH A 2Bk T
EEMINEBRYA, BEREYESEN - B

o AEEHE
# B B8 =
" E
WIRBRIFHE
S

B R ~H) A L T a8t L 7o pacemaker i FEC
K45 BRI B O E DR AR,

il b

MEFERLA 7 A B\, pentobarbital sodium
BT, ZAOR, RER L OB &G
O F FHBEANCEL L, BH - BRERSN
pacemaker J{ & B ICHEE T S lcod, Hikk
BHETHATVUVAGSEREY D v 2 —BET
MR L, i 200 um B8 H S TIERL
L7 (B 250 um, WAL 40-60 kQ) %
AL, BREYBEVWTHALL, EHERER
BT ESTEE TE M T L 7, pacemaker
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WEBOLEFICIRER 2L 0.01 B0, RERH
BROGLSITIIRER0.01 oo AC BEIgE %
FRAL. BRNER, BEANCEE LIch 7 —
FTANBEERA NS VAT 2 —%—cEE, |
WRE» B X h s R cEE, <o
ARBLESCER L, “hbOBER, &
EAE, FEEExY £ 75 72 B C RS
Lie, B0 BRRBIE, YRR CH
¥1 308, BESS0V, 50 Hz o RIGEHN
R0 BRIT o7, EBRK T H, pace-
maker L& BEE 2@ U T 150 uA D&tk
B ABE L, BEELEERIC electrolytic lesion
HIED, HFHARET T IS\ TS DR
%ﬁfgofc_,

& R

(1) M1k, BEAEMRE (RPP) &BHF-
B I A pacemaker 1T (PD-1~3) & E#f
REHER (EUG-U) 5 X O FERRE 2 b 0Bk
H R (U-DROPS) #{K3% (), @&if B) TR
R L7c b 0%y, BEAECIED L7
ETRERERTHAMNES L ZDO OIS, &
W BRERTrOHEBHICHEEL, RER
0.01 o ACHIESRTHELILZ B3 AT
Ay B O pacemaker R, WWTFhbEM—E

A
RPP

AVAVAVAVAVAVAVAYAVAY

PD-1
B N

PD-2
S

PD-3
R

EUG-U
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D 2 HMBMER LI, BEREAKZLT
2B ETH L, 2 b o pacemaker B TR
KEEPEDIRN O & & hickt < LB Sk 7 [al
B S L O Z OEED /NI VEEOIRN O X
D 1s 2 HAIMEA T, /MR(1965), FrH(1978)
BRI I8\ TELE L 7= pacemaker &
L ERECRLERZRLE, Sbikihb
» pacemaker T 3B F N E O I EH: E LA
DB S (BIeBF2EELR) I HVBHL,
T LUCHET5 2 & L b, pacemaker &
ThDHZ EHIh - T, pacemaker &K
ANELABRBRR I VETL TSI LR, &
OERRA T E R ETB LB, chEe®
BHNEZEE & OXIGBERERANSL Z LItk -
THEMD LR, ThbOBER, BHOBEFR
MR LBEIROMBNIC L 5 BB EOREY S
T RREZERE T & o, WERREX40-
300 £V, WEBRRIZA 2 2 i, EORBICX

hReReRinh, 2.5-6.98Th -7,

(2) X2 M LA B ik o AR A (BBl
WREH ANV A L HBIR B ML L&D
R EYRT., BEAERIEE, #5RE, h
BOETH HIRE & b TR BBAARE L 2 b B
HABICET LT, B THRCREME (T
ERED Eleb, ZOBER < CRIBETORREC

B

A VANVANA S

2 mmHg
B P P e v |
1

At ——A— ]

A A
i
500 .V
U-DROPS :
—“Jhlr lr Jr [r lr ]l lr Jr ]r Jr T Ir 1r —

5 sec

5sec

M1 BE@REancs s BENE (RPP), BH-BHEEAH pacemaker [ (PD-1~3), E#MIRER
EX (EUG-U), THRE, S S hic K (U-DROPS) oRFLE. A: #kh EE S mm/
#, B: %0 HE 10 mm/F. B O s B RPIE O IETEFE 157 O Btk R 2R T
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RPP

STIMULATION
]

500 .V

U-DROPS
v
AR Irlr (- | I' I Ir

I
T

T
NS e

30 sec

B R o B Bsh R

X1 &R, RISt 1 3 ) BoskiEs
W3, 50Hz, 25V, BEANEHE (RPP) 1
K5 TR & RANIERKA DK S, pace-
maker #&E (PD-1~3) w15 ki X &
R MRRE R SR R T,

BIRLTVS, ZoZBLEHDS (1982) O
HEABETHD, Zhicx L, pacemaker &
DORIFE S WBERIA & & bS5 25, BIEGR
R RSl (EREXRED Lieh, o
e A B T A FERARME O RS 5 X 0 B & S 1T
LT,

(3) ko X 5> cHENEEERL, BEA
FEEABBEES L VAT L CHB T2 Z &b
pacemaker & & & 2 b 7o E O FLE IR AL
R THRBERLUER, chbdNcE

HAFEREE  2003) 1984

W %\ EEM « BRESECHE L,

ZL BLU #E

Hxiz, FERMEB IS T, RREEE LT
BIRMENC L BB E D D B L, SEMN
B % M\, pacemaker B A LE L Tt T
BT ENTE I, ZOMBERETMIBENRD 5
WIEER - BEBERMICHEEL, MHERCH
N bt pacemaker S R U TH - T, B
FHEER BT X b pacemaker BE o [ bR L8 K
L, ZOREMEOR LB HRAERIEME & 7o
ZREEIVBELLEEFT LTV Ehb,
pacemaker W EMFEEREIBEANELLc X
DRIk R T L, B o pacemaker
BEH T2 EEREFEHTH B & LRI
nie.

X ik

BHAIE S (1982), B REEB T 5 B w&ED
REER, BARFRFE 18 295-297,

R 12(1965), BRIREORERLE L O, Ak
DR 16 177-185,

FRE BEA978). BRAHEN L BFHENEL O RKET
i X B KRB E pacemaker activity & (5%
BT BB, HWRSEE 69 304-314,

B KR c-AMP &1 o T

FRE KA R

IO ®, # A

&

1958 4, Sutherland iz & % c-AMP o & B,
LIk, & W8 2 MFaHEEE S B D 7o D mes-
senger & LTI S & NE L DRfRICL 5T

A& T\b (Sutherland ef al., 1958), —
77, IO in vitro O TERKEAIRFED S, F
FITEN L BB LR ITH © pacemaker 124 F
L7-BE D, BRERECEELCERTS &
PR E T b (Morita ef al., 1981), # =

o

OB, & H 25

T, FAZE Y pacemaker #f & pacemaker 3 Lok
O EHIRBEHA DO c-AMP & HFE % HE L
T, pacemaker AL & T X b T & EEDRE
SR R D TE BN M 0 AR LR R L
HFToMR B0 THRET S,

KB A&

MERERUR (AE S~10kg) SEHLRH L 6
BB RE % FH\ 7. Bl%, pancuronium bro-
mide 0.1 mg/kg % #3F L, 7272 B JEER1E 4]
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B TWERE YR L, M LAEBRED
LA RRERET, BN, BENRERBIE, B
T, BERREBTE, EWMERE, PIRE, T
HRE D 7T EATO LR EEBEEAR 2K ERF
TE Y L, BAEERF CHRECHERE L, &
B A o &EE T #50~100 mg wet weight ¢
Bote, EEE L 7o A3, perchloric acid
(PCA) 1ml #xT, £V brv® cheys
F4 XL, 4°C, 3,000 rpm T 10 7O L7,
T Lowry ¥RIC X 2 MEH &8 BHIE
# Lt (Lowry et al., 1951), Bbhi- LiFix
60% KOH tfiL, X5 47T, 3,000 rpm T
10 RO LT, B 5t BiF 100 wl s oc-
AMPE#®#Y <=%¥% 1427V v2 AMP7 v+~
F oy b (V=8 ) & AT RIA grcllliE
L,

& R

£k, ZFWEOBMEAEREY) Oc-

AMP &HEZRT, ¥, KWL TH LI
hER 6 ODEL DR EERELRVT, Ko
fo 4 ODE SFHE L EEREYEHL T
7 7ent (KD, EMREEBS c-AMP &
HEIBHREEBTI & EHRE IS\ TRO
LT Y BVEARARORS A, tR
ETRELMABCB W TERERRD b
T EAHERL T,

z =
c-AMP 23 ke R IR, o 7= % D messenger
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c-AMP
fmol/mg protein

100

T 3

T

1 AL

Sample
CAL PC PEL PUJ UU MU LU

M1, E#EREESES C-AMP SH &,

0

THDHZERBAESL L OWRICE - THERI
Tkb, MlAOEEEL T roMaA Tc-
AMP n#&ETH EE 2 bR TV, T, HE
R CRE IR TV BN, BHREER
T8 RAEIES) > pacemaker 23EFET 5 &7
g, FoIA oML EN activity 25 L T
WBZENRE LR, flio EEREHEBSO M
LT c-AMP o0& FE RV L NHE S
ha, Lal, SE0ERBRTHEDLRIRERTIE,
IR BABAE T c-AMP o aF BiiiEE
BB ORI te, D Ehb, Dkl
%, receptor BB & 4T 7\ B DREECII R
R B AL & DAL T b F DIEEN I BEE e
ExHxbhitwbotBbh5, LrL, c
AMP iz 7R B#EBROE A DI v A= £
VA )= 0EzbhTEY, c-AMP®
MfaN CcOMEMIEZF X v bMEHTL D FE
BIc K X 5352 (Saitoh et al., 1976) %
z &h¥hiE, K pacemaker ¥ ¢ c-AMP

#1. EEREMMS c-AMP 2 F &

Cyclic AMP content (fmol/mg protein)
Region mean+SD(n=4)
Sample 1 2 3 4 5 6

Calyx 31.71 (100.00) 37.50 50.00 83.33 (14.58) 50.64 £20.00
Pelvicalyceal

junction (PC) 37.50 133.33 (22.09) (175.00) 55.55 25.00 62.86+42.19
Pelvis 66.66 76.19 41.18 (233.33) 46.30 (13.73) 57.58+14.36
Pelviureteral

junction (PUJ) 39.29 ( 58.33) 35.00 53.85 46.15 (15.55) 43.57+ 7.14
Upper ureter 30.30 (166.66) 50.00 46.66 150.00 (18.66) 69.24 +47.22
Mid ureter 23.33 55.56 46.47 (214.29) 65.00 (19.23) 47.64+15.46
Lower ureter 23.33 23.81 33.33 (104.55) 50.00 (15.38) 32.62+10.80
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DERARDsTcE LTH, HBPEE KB
Thici vz EdE2Zbh, 5% &b, rece-
ptor FIHIZ X AN NELBbh b,

& 3

IR OEB) & AN - AMP &4
Bl AN L, 20k elEhER
KHE IR TR LT, 41, receptor FIHFF D
AR L E L E 2 b,

X 73

Lowry, O.H. et al. (1951).
with the Folin phenol reagent. J. Biol. Chem.

Protein measurement

HAEEIHEE  2003) 1984
Morita, T., Ishizuka, G. and Tsuchida, S. (1981).
Initiation and prpagation of stimulus form the
renal pelvic pacemaker in pig kidney. Invest.
Urol. 19 : 157-160.
Saitoh, Y. et al. (1976).
adrenergic blocking agent, carteolol, based on
II. Blockade by
carteolol of the epinephrine-and isoproterenol-

Evaluation of a new £-

metabolic respoce in rats.

induced increase of tissue and blood cyclic
AMP in vivo. Biochem. Pharmacol. 25 : 1843~
1849.

Sutherland, EW., Rall, T.W. (1958).
tion and characterization of cyclic adenine

Fractiona-

ribonucleotide formed by tissue particles. J.
Biol. Chem. 232 : 1077-1091.

193 : 265-275.
FERB AT 2 AT I VEEERICOWLT
—HICERERRE L KBEREDEHE
MERFESE  WRBRFHE
LN ik, & H B, i Bk #
(g 2 B OE K kK & S
B oM B,k B OE %
TR WA IR AR
Z NIRRT
BErlFHEL, ZoBRO EMRBIABA» 72—
3L &Iz

MBAHNCE S RZRE 7 P vy vIES
PEMREE R DR DR ST B Y, ZoR
RSB T IR BB L TR THE D o
T, BAED L ZA-EORRIE LT
VL 8825 Bl H ASERE SRS Ic s T, B
FEIKEABA Y T a1 T s vEREERY T4
/=i, BEBE s v~ 574 -k
EIALFHRHE A AV CORE LR, BT
TIREDHAICL 5T/ AT FUF ) Vg
BREEYRD, BB RLE L, TRME
HERIBMCERICE EEZ DD Z &R
HL, SEETHREY R LSS L RYE
PRI 2 52 U e 8 0 2 o ERIK B EIR

T I vERERYRIELR,

X8R A&

MFER A% AV, pancuronium bromide 0.1
mg/kg ZFIRAELS L, 1 2 2B L T b
TR o B o PR e B B e > C BB IR A R AT
TS LT L, M LCE, BEy
WAV L 7o b RARTAME FIC BB R L -
WAHERE, IR X OHNIE Y S IR
W, AT BRE L UMNEDME > Rk L
IR AR A EBL L e, B DB LR
W, B, BRREBTHE, LRSS IO
MEREBITE & Ui,

KB TR © VESL 12 pentobarbital 25 mg/
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kg BRI TR BB BIIREZE X CERE &
R UIc, #52 B8, 1BM%, 15 ABicg
AL TR R L., RELEER L
KE B RETIRERBRIFC L 2R A R
HZENE 2 bRDEDT (Aung-Khin, 1973),
ERE DR 2R U N KB FTIRE & FHL
L7z, #5% 2 BE, 1BEMBCERZ R L,
WIENRSAEBRREY 2 e -k L,
HEBEAAT 217 I vEn-7% 7 —1LT
ML, BEEEs e~ 7574 — LB
FRHBROMAEHRIC X h BIFE L1 (Sasa &
Blank, 1979 ; Isikawa & McGauch, 1982),

& R

MBI A A bR 25 U IcIE R IR AR D 2 v
7 N ) vRERBMRARLEL, BE B
TREBTH LIAKIET T 52, EWMKRE, T
WMREELRBESLALCERCAEVEE 2o
7o, BMEER BRhiBFLRRERTE BH
RERATH & ERE, EIMERE L THRED
M EEEYRDICN TR & ENKER
TEHOBIC I EBEEERD o7, 7 Fv
) VEBERETNHCEREERRD L ok,
F—=o 3 VIBEEIX 7 A7 U F ) VIEE LR
DA A FRD T D, EMALEICEEE T -
7o, FREEWEON T 2 —AT I VEECITE
HENRL, FAOBRREOEELITIZIF1
TH -7,

THRELER LSS, SRHOXKEER
BOIALTRVFY VEETXa Y e -t
NEHIAE T L, SRS E 0 T BN o
AT KU ) VIEBEMLOAIC A B
BWEEARLE, 2V e -1 L KBEERE
OFHEEHIT2 B 1.6, 1:8B# 2.8, 12
A% 5.2 LRFEORB E b iesginLichy, 7
LT R U ) VIREOE TIEREEOBINC
HHILTE TR, LA 1H AROKERR
BEOWM/ VT FVFYIVvEITa Y Fr—LDF
NERBELEz bhi,
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RE DB AR L OB ERE R ER L

BE, /AT FUF Y VEBEILEM TV b
r— 2L, ETFETA0BMRCREELD
WO ETEMELS, BROBREZE LD 2
hote, FRREOBRBIC >N TEREIMETS
HEMEZRLIE, 2V he =L L KERRED
SEHEERIZ2HB 1.4, 18E%2.9TH-
7z,

Z =

7 Vv ) AREMEMRERRIC KT A AT
Ny ) v EEERMHEREN 2 L7 Fr
VEBEOKER VbR, B AT P L
TV v EE BRI MERGO S AOME &%
EHAITE EEZBRTWD, FAEDAITER R
RERBRECHANERIC A7 Frvr) v
EnEL, 7 Fvr ) VIEBIE MR ER O 5 A
DERIE R ERTHHZ E2TmBT B L0
THYH, ZOZMEIBMICIE L i NEENIR
fEr BRI REE CRBIRLHDICEED
VRS THD EELORS,

—F, KEERECTR /A7 vy vEE
LY HhDE, EFC UMK DR
ETFT5LEE2bN5, ZOBRTLBEMRIRE
L, KR NBIEShAEE Y RL
T35,

X 73

Aung-Khin, M. (1973). The innervation of the
ureter in experimental open hydronephrosis.
Invest. Urol. 10 : 379-386.

Ishikawa, K. and McGaugh, J.L. (1982). Simulta-
neous determination of monoamine transmit-
ters, precursors and metabolites in a single
mouse brain. J. Chromatogr. 229 : 35-46.

Sasa, S. and Blank, C.L. (1979).
determination of noradrenaline, dopamine, and

Simultaneous

serotonine in brain tissue by high-pressure
liquid chromatography with electrochemical
detection. Amnalytica Chimica Acta 104 : 29-
45,
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IR EBEINFFIC BT % IRAEIEBNHAE &
bolus & D ZEALizo\WT

FREKFEESEE  WRSBRIEHE

e A
IRk &,
R

& H
REOEWIG U TREORERE S E1L
L, REENIREA L 58D THRORES
B, REOWHEREIEEEE & 1 B0
FTEIENn 5 bolus B & THREIh A, LA L
RELEFLCBLERH LRI ST, KE
EREMEIE 13X & D X 5 AT % DA, 1 [ bolus
BlXES B0 E v RED RIS
HERP MR RETECIBBE I LT T
W

T, REEBHE & bolus EIcFICER
LT, REMKEO RE RS & FEic Bz L, &
TFoMRAXEI-DTHRET S,

XBRHFE

EEREARYE 1 rT. KE9-15kg 03
FERLA 16 BHA X4 & L T thiamylal sodium 15
mg/kg T&E A L, pancuronium bromide 1 mg
TIEEML L7z, MR respirator TEH L 1,
BEHEFTR AT, ARERHEEL,, ERE
DHEHREAGE Ui, REBHBITH»S 2
cm EEC, SFRE A T —T A2 BFRAIKC?2
cm A L, drop counter \o¥:fi L. REH
ERIASIEES S Ay, FHFEECER
B oo E CllE L, amplifier THIIE L 7o
iz, drop counter D& & 3tz polygraph 1258
gL,

JREH BN X 1B D JRE DO RIGD, RED
B L - T, T, REEMORBREICL 5
TREDNE SRR T S, EHEANE
KO EEEEDRIC L T, ZR»HLEIREKE
WIS THRERD, RAELZEER L S

OB, & OH
w OB O % L
E, k4K F

B, W K iE
H E #
b

RESPIRATOR SAL INE INFUSION

FUROSEMIDE
ADMINISTRATION

URETERAL
ELECTROMYOGRAM

BIPOLAR DISCHARGE
[ \ ELECTRODE ' l INTERVAL
I

DROP
ﬁ[] URINE
i COUNTER DROP

BOLUS VOLUME
URINE FLOW

K1, SEEEAK

& (AR &, furosemide 0.4 mg/kg &L
TREICRERHENESHETKIIL, 56
Iz, 2T R B furosemide # 5B o R 21
GL T, R&E 0.2ml/5KiE(BF), 0.2-1.0mi/
7 (CE, 1L.0ml/ZLhE (DR whild, 4%
FA4dWER I,

& R

KEAEREK 2 1R T, REBMER 72
Ba (AR ik, SUICIRENEE oo
Z b, &k\~T bolus E238n L, bolus 235 %
TR TR BCET B L IREME I U TR
EWIMCRISL, RENI LML T 5 &
FHERESHECBEINT 5 &\ o R TIRED
REFEMMCHIG L, Ei, RASEEEEDR
2 X OFR R bolus % 4 A 2~ 122oWC, KE
4.60 m//43, 550ml/%, 510mli/4, 4.30ml/
5, BRA bolus & 0.580 m/, 0.365m!, 0.506
m/, 0.322m! TH - 7=,

TEFIRBE TR, RE2MES 1.0 ml K0
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A Group

DISCHARGE DISCHARGE DISCHARGE
INTERVAL (sec) INTERVAL (sec) INTERVAL (sec)

30 30

0.5, BOLUS 0.5 , BOLUS ) 0.5 , BOLUS
‘VOLUME (ml) ] VOLUME (ml) .. " . . lVQLUME (ml) .
T SO oy [t e e T Ol I
URINE URINE URINE
FLOW (ml/min) FLOW (ml/min) 3.01 FLOW (ml/min)

2.0
1.0 1

1

I

B Group C Group * D Group
30  DISCHARGE o DISCHARGE DISCHARGE
INTERVAL INTERVAL INTERVAL
(sec) (sec) (sec)

0.5 BOLUS ‘0.5, BOLUS 0.5,BOLUS , URINE
IVOLUME(ml) lVOLUME (ml) LVOLUME (ml M COLUMN
URINE URINE 0.5 URINE
FLOW (ml/min) FLOW (ml/min) FLOW (mi/min)

2.0

1.0 FUROSEMIDE ‘ ‘w

FUROSEMIDE
)

X 2.

& (B#¥, CH#H), IEEHE X furosemide &5
EE» D ABCHEML, —75, bolus BIIHER
B BT — RS 5 25, HERY
MR 2N L CUREBTHIG L., RE
WS 10mlL Eo B4 (DE) Tk fur-
osemide #5112 X - T d b X RUEEFHE (388N
B9, bolus EDOHRNEABIZEEM LT, DED 4
SH O R PRI BORE o JR & 2 OVBR 5 bolus & 1%
% 2 R 3.60 mI/%3, 240 mi/ %y, 2.80 mi/ 43,
3.40 m//4 7, bolus & 0.322m/, 0.138 m/, 0.
207 m/, 0.184 m! ¢H - 1.

%z %
IhETREDORERMEIC T 5 OGE %
FTRUNCEEFHIE 2B L, L5 #Hic bolus
ENHEMTLb0LHMICE L LR TE N
(AfE, 1982), REIIREHMOEZDE
LotT, BHVIREOBREICL » TR
RIG%ERL, ¥, B S bolus &2 —KEY

IR B HE IRy D JRAEIT B A IR & bolus B AL,

R IFDTHHES DD VB LI,

RAEDIEBHFE & bolus BB Lk R
REB M R TR SR # 0 - bolus
B4, T FEE#En-bolus BR%, IIIEH:
SHEE B N - bolus B3 hn, IV : JHERE -
bolus &40, V & : JHEHE /D «bolus EH D
S5ODMIGKERE ED 5B Ebhote, i
KRIRBETIR S5 SOHDFTNTE & » CTREH
esin L, —J, SUEFIRE TRyl
CC V% LD Eidieh -k,

FRE (1978) ZREREHEE R, REWCBR
e —ETH 5 BB R FE D pacemaker
DHEERBZ 5 LRV ERELTWS, R
BRI (X Z IRIRE 8 40 3-6 [8], % JRIs4E 55 20
ERIETH D, BEREOBINC & &% e,
bolus & 1 = J& K 0.006 m/ T % J& KF 0.580 m/
EFRWI0FESREL LD 552 Ebhs
7. ¥ 7, R bolus BT EIKRFIREED 5 12K
REFCHBE L TR E WIER G, LU En D, %)



172

EREWREiEE bolus B - Tk b, Z5EF
RIZREEVHRL 1 AD PRI 8 CSE
IRk Xt vz 5,

= B

RERHD 1D REIREENOBREZLRE
DERECIGU TR EBBEL L5 &, 2)
bolus &2 F X JR# % FEE B E A - T
528, 3 REHMEGEORE IEBHEE &

HASE#®TEE  20(3) 1984
bolus EDEE S KT 52D KRGEHERDO VT
ok & AT EHVHIBEL 7z,

X 7y

AR FE(1982), IRAEEE) & R, BIMREEE 73
1528-1530

HFE BEA9R), BEMEN L BRAELE DR KEL
iz X KB pacemaker activity & £ D&%
BT B, BWREEE 69 304-314

AERETELMAERO REBES X OEESRIETED
HER LR B 2058 58 22 30

b

EEREC T 5 RS, BHEREOED
NRERBEEBELL TS Z L2, RELE
PRI O BRI FI R IR, FiRER O V.U
REEFCI VR S>EHYRT &%, A
R ohzcc@E L CEk, 40, Lk,
RETLAEIEREO REBRE K OBEIREE
RS 5 BT, MR A U CRBENE,
REHBERR OMBBHBEIC X 5 BHBHRES
EORRHEB ZBE LD T, FORBLHR
EHT 5.

il

EBRHE
HMERRLUEEFERL, Y1735 -1Y
74 v AOBIRREY VT, BEBAMCE, RE
B U, MREBEMNIES kL T
TTARREA, BREEL, KREROREN
FEORIEHHE LI, ERREHRIMITIRE
MBENEHSEAOHEHUNEER Y X, 7V 7
VIIERRETY 2 — &l L, AL
TR X 2 HEBER S ERE D 2D, B

=

ETFERRFES
(Rl NI S A
B M B B K
H AR X, AR
i T S TN S

WIRERFBEE
30 L&T
I TR i3
IO s R fEOAT
B, K 5t

B Smm, BE X 15mm D% I
FIABEE U, BARER > O O B 08 BT, &
REBRAZ Y 7 v 72 A LTCRBAE, RE
HEREFAUY 2 -8 — Tt L.
REAZEINCE, WHRELTREEREHE
B OB AR 7 E % #9 30 4fllE Lic, %
D%, REVHBER & BB D HEOBIE %
Lichb, RENBALILY T —TAZ LT
VAT a = — IR L CRESEARAZEIREE &
L, DBORBAE, REHERKOBEDE
DOHER & 6 RFEIEZE L 72,

X B B A

*fFRIRE O IREIEPAZERRE T O IR E1Z, 0.47+0.
28ml/5 oy, IREMFEMEL 7.7+3.4 8]/ 55, &
MR o E X E 2 201.6+1104 £V, %8
73376.1+101.8 uV TH - 7.

REKBEHE Y, PAZERLA & R
Wil T, 14 T12.3+6.6H/4, 24 T
16.3+8.2[81/5 & 340 % TR EE  HE % 7B
», 10 5Tl 23.9+5.0 [E/4 %75 L7z LA
bR EBOEE I HB L1, 60 5L
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W30,

L

i

i

lal

v

o 2]

101
{ P+ SD

k' 12345 10 15 20 2% 30 5
s VR 5 4 B 14 ) 8 W
e

R1. RETLAEERDRERBDBEALOHE.

T2 B Liehs, REEZxRLA 3005 Th
13.7+7.2[0/5 LFAERKROH 25 TH -7,
360 73D BT IR E R D TH K & BB T filid
e o7z,
REAFEOHER T, BIEFL 30 7% Tk b
AEIETH DD, FOHIL60 45T 389+135
cmH,0, 90 4 < 68.5+19.2cmH,0 & & | &
L, ¥ 150 5 % ¢ 84.2+125cmH,0 & L&
U7 DA TR & T2 o 7o, IS L2 BAZE
BT 50 cmHL0 LU ETH - 1o, KEE
WKL, 34.2+16.0 0 TH&L L., ZDREOD
#HIFFEI3 249468 cmH,0 TH o7, E, R
EHBBE IHER 100 TRE LRSI, &
DD #IEFET 177441 cmH,0 TH - 72,
BHLRER S o VR IEPAZERE 2 100 & L, PAZE
BOMMWEBEOHB B LI, KENE
FROBGIHERIO ST TIIEE, HELL
KEREGHERDIh -7, RETREBILE
7338.9+13.5cmH,0 % 78 + 604 H X b
116.5+28.6 & L7 %58, # 1L 74.2+18.9
cmH,0 @ 120 4312 138.8+36.5 & 72 b LI 1%
BIEREETeote, —F, ECRBILE
19.8+3.6 cmH,0 © 30 - B8 X » 108.1+12.5
LETFO ERZED, #IEFE 81.8+14.4 cmH,0
D 180 T 125.6+28.9 L 7c b, LIEKILIZITHE
st RE, fEO LRERLE TS
L, HHEMEI Y RTH 1,

1501

100{ e

H S5+ SD

501 . R
o 7T

1 30 60 9120 180 240 300 360 5
Zg TR B 5E 4 BH JE 1% o> 58 B R

i
2. RETEMEROBTHMMRESEOHT.

% E S

PR 58 4 PAZE R B OFI IR R i IR B IR B I B AR
EoEMNAbLhEZ LRI abhTwb
(58, 1974 ; #I, 1976). SEIDOER T, K
BN IE & RETEEHEAL 2 )G & 8 Tilg & OBk
WOWTHKRE Lic, REEWED ERIE 30 0% T
Brchsrorxt L, HEEMOHEBL 3D
FTCRAMIE, Fierofd#int 10 45 AE
18 cmH,O §i%) TlRm &7 b, LIEBITNED E
HEARB L&z iR lahote, BlEnZ &
Iy, BEHRAEMEE S 5AEDRME 18
cmH, O Fig ¥ c&&E 2 bhie,
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RE DML, #IEFE 25 cmH,0 Fi# ©
KLUTeHs, EBREAIH AR T, 360 2H T H
BBUIRBRE O 2 f5 2R L, S0 X 5 Tolkfg
R OB RMIIRERE 2B L2 & 03
75’07}\1.

RETE2AE SN O BEREREIC OV Tk
¥4 oHE (Moody, 1975 ; Z, 197D 3% bh
B, T D% IBBMFEEDEAE Kb D
THH, FHE, BENOMFEELNEY RizdD
BT, SRIOKBRTIIMBFEEBRE X A, K
H, BENCImtoZB 2 BLEL, REBAE L
DBARIZ OV THRR L7, ZoEE T, R
NHED LA 2ZEF & 725 60 4 (WE 40 cmH,0
BI#&) #5120 4 (PHE 75 cmHLO #i#%) #i
®E T, Y, sEc FRTAER A D, i
EOLABEIREIMIBEL VK TH o, 2D

HAFESE  2003) 1984

B -onTil, Fiois L TtfETHFET
»5,

X [

YRS (1976). LR BEAR RS 2 %8, £ 8 M
SHFIRRHCR T 5 REGBERE OB B
R&FE. 67 237-247.

Moody, T.E. (1974). Relationship between renal
blood flow and ureteral pressure during 18
hours of total unilateral ureteral occlusion.
Invest. Urol. 13 : 246-251.

=z MEATD. RETLMAEDORAERBETICE XIE
FTREIZOWT, HWRERE 68: 1204-1213,

BB =(1974). ESREOEEBEA ODIE, 53 H:
WARE TR I X O h 7 — 7 L GIW G & R
DREEE). HWREFE. 65: 104-119,

TESR BT A BB E OB gE (B 1))
atonic bladder 1z A1) 5 ¥t

FHEAFESR WREREHE

Wi 3

2 M B B A, N
E- =S R =

H A

o E

TERFESLE  EAR
fR # # &
ENLERRE  WRZER
= N & —

L & Ic

BEDE RIS < PRIRBEE R, B Ela
B RAYpREEE I X 5 MR BN RR
HEFE 2 BRI TW5, FZC, atonic bladder 1z
BT, BORBHEREEORELETH DN
Y2 ) v ERMELES (Glahn, 1970) K OV ED
KR EEORELETHS / AT N F ) v
it i (Koyanagi &, 1978) Z HWC,
Brebfedi oo HBUHE, R OBAEDH &EIC
Y A2 L, atonic bladder »iFREIZ D
WCRRET Lz,

o ®

HREMRR B R E 14 4T, FORNFRILHE
Rim 4 £, TESEREM 4 4, Bk 2 4
Tra—tk=a—wotg - FEEE, SR
INEVERNBEZE, MRREME BB M NINEEARIE S 1 4
ThH BHIR, LS H, FHEIIBHLDY
8%, FH52.9TH 5.

Pl P53

REBERAERNCIER, REAOHE, BERV
EREORZ, MEAHRE LT L, R
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BhRetiEr (L, Life-Tech #%L Urolab 1154 %
WIRREE, FRREE, RENERNE, BEKRA
FERITE DN fafT Lic, BERE~9 = 0 v ERpigk
BEoBEIEE, 16Frv ) 2 v8l 2-way » 5 —
FAR I, RRRERC 100 m/ o R EEE K
g 60ml ORECH FEAL, BERAED
e, 025% ¥ =) v 1iml & KEREH LT
FL, BNEOEILEY RS 305 % Tl
7o, e 15 emH,0 U Lo WNE ER 25 &

fo. RE /7 V7 FuF ) v EBREREBHE O RIE
3, UFre v avilas s —5aAu By, 552
m/ DWHEAE K FHEA LN S, 851
cm OF5| X CTRENEAE L BT L2, D0
THEBAEAS0mM 1201% 2 4+ 7 FL
voml ZEFE LK Y 0.1 ug/kg 5 7R
EWREELCR, BEREAEXHIE L, H

I
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L AT F v ) vEERIRICRT S REIK
EHE 10mmHg Ll o EF &M E L,

W, 4EFH 4D\ 5 atonic bladder &3, B
PEN HERRAR £, WHEEF A 15 cmH,0 KTk
KRB LR RER 600m/ L EEF %
boLER LI, X, BhAME & IRERE
REH 800 m/ DL o RE & EFE LI,

& R

BERE~ v = ) v ERMEREEE L, 14411
BI(7.1%), K7 V7 F v F ) v ERMRREEE
P, 4 BIR 561 (35.7%) o bhic (R
D. BReEOREYETAEMI 44T, &
BUBERE~ 9 2 v v R RREiEt:, K&/ v 7
Ny vERMEREBSE R R L R 2),

F1, BT 2 BREEEE L CIRE /LT Py ) o RESERE o BE
JNT FLvn >
Wit i i
[ s 153 {3
Nt o) s
Bt
W 1 1 0 1/14 ( 7.1%)
3 ls 4 9 13/14 (92.9%)
5/14 (35.7%) | 9/14 (64.3%)
%2 . atonic bladder $iE %l

EH | K PN SN E 2 Wi AN a0 S BREEGEE | VT V) RREER | B R OB
1 |0 20| 62 |#&|F & S5 9 il % (=)* (=) (=)
2 | ROEOT | 66 | &« n " (=) (+) (+)
3 |#H0O 20| 49 | & " " (+)* (+) (=)
4 | KO HO| 52 | & " " (=) (+) (+)
5 | O #O| 40 | B |E B W M % (—) (+) (+)
6 |BO K| 49 | B " " (=) (=) (=)
7 |RO —O| 43 | B | ¥ 73 I (=) (=) (=)
8 |1HOBOT | 52 | & " " (=) (=) (=)
9 | kO ®O| 33 | & " " (—) (—) (—)
10 WO HO| 76 | B " " (=) (=) (=)
11 |80 #O | 43 | B | Tra—Mf=a—ortF— (=) (=) (=)
12 | MmO #| 36 | B|#H il 9 (=) (=) (—)
13 | O #O | 61 | B | ZRME/IEEREZE (—) (=) (=)
14 | O O | 78 | B | whREMREE/ N HHE (=) (+) (+)
* ke R
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% ®

R EEE A B B R BN B3 A 1SR
i, KR RACCEHERTRD LV ®E
(BEIL S, 198073 H % 05, BRIKIIBET I 7o\,
AEI%4 & L7 atonic bladder 14 #irb % R4
INEPERAAEIE D 1 B A R < 13 Bk, KA R
Eafro L, B~y 2 ) vERmMERREENE &
0 5 BEEGITH - 1oh, BT HT 1
BTH -t BAREN R L 46T, &
BUIBERE ~ 3 = v v R FRBEETH D, RE
DRMMREE X RTRE/ L7 F L) ViR
MBI BB TH - 7o, ZOFEILBHE
2, BB 2 ) VR RS A RIS S
BFRTHAIEETZHTHIDEE LS,

HASEERE 20(3) 1984

i B3

atonic bladder T, BB R O KRR
ERRTEENE Y 2 ) VRERREIIRA LR
oI, To—HE L CTEMRHRICL 5#
BRI I ie,

X B

Glahn, B.E. (1970) .
nosed pharmacologically on the basis of dener-

Neurogenic bladder diag-

vation supersensitivity. Scand. J. Urol. Ne-
phrol. 4: 13-24.

Koyanagi, T. & Tsuji, 1. (1978).
supersensitivity of the urethra of the chronic
neurogenic bladder to alpha-adrenergic drugs.
Invest. Urol. 15: 267-270.

B 18, IR, AEBRFBA984). BB D
denervation supersensitivity (B89~ % SEERHIF
%, WIRICE 30: 1-7

Denervation

MEURBICIN G B B REBEB OB g (B8 2 3D
i« BRI B B

FRHAFELN  WREFEHE
%O OB fF, I Om B B A L B A

Hi 3 B,

TRERFEF

B Ik 5
TREP R

B & =# &
ENLEAREE WK
N B —

T L &®Ic

FHl < R, ZoREBMC L v LR S
B IR T R R B & X 7o R
EEZLRTWAHGED, 1972), —7, AES
&, TEREGICEE « O AR L2 RE S & & Hvm
ST\ 5,

T & TR S« BE A BT 5 BEOBER
BT 2SR R RSN 3 5 B s A et
5T, BRORMHREEORELTH S
EERE -~ = ) Bt (Glahn, 1970) & IR

BT vy vERMEBE (Kayanogi &
Tsuji, 1978) #ArH:% F#E L,

xf %

RRBEL, FW o BEREE GRIKRE8mM, R
KB/ T 5 BEHE < BEREEE 11flch
5., BUESH, L6l FEHIL 6L b 34K
TH16.5 5% TH 5. B~ B O F1l5 % W 1T
IhIcH DL 8HIT, WITIh T ik
3pITH 5,
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REIEH

WEOMEFHIRE X EIT L, B1HT
BTN R DR EDRER AL % T L 7. BERt IS,
PEt M B du i i b BEIRRBE A BT 5 B Ck
Bllo, M, BN =) RS OR
W/ LT RV VEREEBBIIE 1S b
LB THBDTEL,

& R

F 1R Bh BB A AS IR o0 — 30 % O° i B 4%
%o BEMMEE RIRYOBRY T Lnt, BE«
JBLgE o F it % HafT S hte 8 BIR O T T
72\ 301 E b BEREENEW CRIREEIS 5
WIXIRESEDRRD b b, BEWRY CEH o
W DL BERESR DRSO DG, Hat
YR R D 0270 h OBE TKBIKIRE D FRD
bhb,

F2 WM~y 2 ) VR ERE L R E
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T RV ) VRSB OBARE R AR,
B~ BT 2 1T S e 8 Hlo FiliBE
B 6FNL23FTHA, 10I%ERL 7HIHEE
P~ = ) VR REEE CEETH - 1.
FWAETH 3 PNILETErETH -7, ¥, R
BT FUr ) vERmEEREE, 11 fl&cke
HThHo7o.

Z ®

FHE 4 BRI PE 5 BEIRBEE o 70 %[RRI
BERELEZOR TV, RESCRELCH
B~ R B C BRI Y FE B AR B D ps i e
A2 TR D D AR R R B o B
o, L LARBO TR I RERE 2
O ZENEL, CoFERICE 2HREES »
LT ENEZOND, REWREEEDE 2 bh
% BEANESH i~ R 2 A CEERE~ = ) VIR
MEERE AR U, B« B M0 64T X
NIEFITE, ABEIIEETH Y, Fihikh

1. PERRCIRIE R U IR B X ARAT R

IVP
OB | RRE (ml) | R k% | B -
1. & 703% o {}/ A | E
2. ¥ 30 603 # g Y | cC C
3. (k) 20 L2 S (D) A iE
4. % 50 oS O | E
5. # E 50 L O B | i
6. % K 10 I A} E | OE
7. M(B) 403 wooL \bi c | ¢
8. F 70 rooL {y c | c
9. W Il 0 oL ') C C
10, # 0 g | () Fo|OE
1. 1 503 B A | A

¥ FCEER 2 hek L 22 HER
IVP oK' oo 53 W o 3 s TAT

7‘



178

AATREE  20(3) 1984

F2, NFA) RO NT FL ) o s oA R

s 1 | 44 | ¥ | Beth DST | NA DST ;‘E ;t:é
Lk H | 25 | % _ o5
2. W | 21 | & - e
3. M(B) | 13 | % _ Lo
4 ® | 13| B _ 134
5.0 | 10 | % _ ok
6. % A | 6 | B _ 6o
76 | 18 | B _ g
8w T | 16 | & - Wit
o. W 8 | & - 74
0. % s | 30 | B - -
1R H# | M| & _ L7t

Beth DST ~4 2 1) > B

NA DST /A7 Fuv ) > ik
oM, — Rk
FTHIEHETH o7, O LEFMREITHO

Z MR S B oD Bl AC REAH 9 D R A TR IR T A 52
FCnwbZ EaERLTEDY, FiiREBTHT
R EREEEN WS ERRLTWA, AID
B« N 0 PEIR B E W MR B D U A2 23
KERBEEL R LTNDZ ENHERII R,
R/ 7 F v ) vERmRRED & PN EED
e ofeZ L1k, REZEOZTREMBHEINT
s O LI F OREAH LEK D
B T B BIE 0 D Tl RIS E 23R
LhigwkwsZ L THH LRROHERETZFFL
TWhbEEZD,

& B

BERE -~ = ) v BB LR B -« B T
%21 B D R T H ) FMTRET AT

et h ot KRB/ VT FLrF ) vERESESE
ettt ch - 7.

AEB TR, EROEEEARENBEREE
KERBE LRI LT LRI R,

X [

Glahn, B.E. (1970). bladder
diagnosed pharmacologically on the basis of
denervation supensensitivity. Scand. J. Urol.
Nephrol. 4: 13-24.

Kayanagi, T. and Tsuji 1. (1978).
Supersensitivity of the urethra of the Chronic

Neurogenic

Denervation

neurogenic bladder to alpha-adrenergic drugs.
Invest. Urol. 15: 267-270.

b —ER B (1972), SRR MBI O B KT & EH
(2). E&Wh, 26: 661-676,
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BEIR AR DBEBE & IR E D BRI T B
AL REAPRER M D B

BB

BB XK X E &
R B, R
e B OH B K &
AR AR A

7R

£ =

PEPR B STEE,  BEREIUE 1 PE P\ B RO IR
IR T % 2 &3 —RITBD 5T
D05, SRR R EIERO I 23R 3 5 2o D
WOWTE, M—AENEshTuwizwy, Zh
WBAL T, #HFE (1984) HERBAR & VIR
i, BRI SRR, AREEOSTIE R
Z BRI E R L, WIREREG DN
FE R B e BRI & R % owext L,
HFRIEFERIHT O P T R BE B i BRI E &
D AEITTH ERFHE L, £ 2 TEHEN, B
PRECHE DRERE & N IR EFERIFT DB REDS, A0RK
MEEMANC X » ED X 5 I ERY 215 0T
DWTHHAE TR - T THET S,

ES

thiamylal sodium 15 mg/kg o kT i1z F 5
W CTRRAM U 7c 7-12 kg o #EFE MERL R 10 BH %
JI s i Wk & %% W) B P ic respirator
(Harvard- 607) % f\~C%&# L, pancuronium
bromide i T # &L % iR & @R ABE T ER
Tl -7,

¥ FIEIEHEIBT, MmAKEw 5Fr o »
T =T AERBAL TREEIMCE BRI El A
L, BB LHe#4dem o FrhdB 2 &\ T
Eo—MaR L, MBS Chb
ERER I LA, AR BRPASH U TR
REBAs & Lok, KERBIIRL © S5Fr » 5 — 5
AEFRALT, Sk B E BRI X D #0
Temoafr e BBiE L, 3EATEAR & L, BHR

A
>

b E
i

ﬁ
=
T
H H H
=
WO

i
B

§
B g
#

AN, B 2 B 5 — T AR BB LT,
=LY KEFFRCEAT 5 & THREL,
[ 12 Al 77 % Statham-P50 12 84 L € BEpE A
E#EEL, #E¥E 0 635 A L7 micro-tip
catheter pressure transducer (Millar-PC340)
THRENEY, BEBACEE LAYV
Statham-P50 i 2% L CHE B E 4 JlE L.
F BRI D tiE 23T T Inb T\ B E D
% BB 12T, S RIEFER T ST AR (DISA-
9013-K) & FI A L CHBERIORIE S fT7% - 72,

32 # 1% phentolamine & propranolol #
W, & xlmg REIRFEA & L, EHIE G
THERS 2R L€, B2 RRs, SoRBEM
TRt X OBRIRREOBERE & REDONE, Zh
A EAIRE L L, BHRREE OB &
RAEDENREIC K HEH O FE LT Lz,
#I o %5 77 vt phenylephrine & isoproterenol ¢
BE L7,

ERER

HEORERLSFE XK 11, BRI 5RO B
EIRBOBRECK T B EF DO EL, £ 455
BT % ARG 5 B 5% 0 &l EE
DELRTEDL LHERELN 2 1R,

phentolamine #-5-1= X v, BEDE22 K s o BERY
MH & BMA BB E R - o3,
JiE B T 7 B o0 BEE S FE 1% 23.4+5.13 (mean+S.
D.) cmH,0 7% 17.8+2.28 cmH,0 1=, HERK
D JBE B A FE 1% 54.04+14.21 cmH,0 5> & 49.0+
12.21 em H,0 i, HEEF2EyE % (P<0.05) %
boTET LR, Chiex L TRENER,
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Hg o phe{nmoizar‘n;ne . . proprano]ol o
grﬁggSDURE ZOO[W M g}%ggsbum- ZOO ) i
om0 200ml, 195 ml bLADDER 50 L;:?-I:o 80 "“ start
BaDoER. [MJ/\ VA JfL
opemHO i URETHRAL Cm}m
N TN e
gmergra — SRR o[cmH .
e Jremio RECTAL 50 ‘
FRecdUre 0[____‘ . e PRESSURE T
Clmin (Lmin
K la. BERKHEEOBEM & REOBHBICHTT 5 X 1b. BRI AR OB & REDOERR I T 5
phentolamine » g%, propranolol o 872,
phentolamine # 5813, EEBCIHE & (3 propranolol # 5.8 (Z£) ww 3, U 7 BERE 7
R L CHRERBHFHTAELS TREL T WCHE e S RENE LA &, BERIGE & R
% (#5). phentolamine #5.1c X b EEHEA 5 % JRAEM EE TRER G, propranolo #
FEWCERE R G RENEGERIET L SHGE) bRFICA LR, BEREER, T
(), BEREO TR s 5 RENED - WlRER X OCYHEREOBERE & IRAEDOHE, %
Bh e, BEMIEERO RERNE TR I EERE A Bz, propranolol # 5 A%
b IEEAE R, Eh, BREEORED THEBZEXR,
R & KB L (BERERE) o1&
Thabid,
BLADDER PRESSURE BLADDER PRESSURE BLAD DER PRESSURE BLADDER CAPACITY
200 I_ AT EMPTINESS 200 AT FULLNESS 200 AT VOIDING 200
% 100]» . - %100 R S5 % U SR s Emo T
0L STl T
0 — - 0 0= 1 0
phentolamine phentolamine phentolamine phentolamine i h i
Img ia. 1mg ia. Img ia. 1mg ia. Img ia Img ia Img ia Img ia

URETHRAL PRESSURE

200 AT EMPTINESS 200

URETHRAL PRESSURE
AT FULLNESS

mﬂ

% of control
g
% of control
g

URETHRAL PRESSURE
200 . AT VOIDING

[ []

URETHRAL PRESSURE
200 DROP AT VOIDING

=mil

% of control
8

9% of control
8

0 0

Img ia. Img ia Img ia. Img ia

0 phentolamine phentolamine Dhemolam ine phenmlammc
1mg ia mg ia . 1mg ia
2. HERBHEEIC 34 phentolamine & propranolol D £,

SEFIHY 57 o0 HIE B %3 % phentolamine & propranolol # 58 0 Z{LK %, £ 45T > THl
LA THME + RS TFR Lic, BB L i3 phentolamine # 5K o> 7 s & HEIR RS o> Y FE
PEBICET LT h (p<0.05), JRiE B L Tk phentolamine #5192 X H $XTOREEREHE CTHE
# (p<0.05) »&Zbh b, LaL, propranolol iRBERE & REDENEICH L CHELREELRL TV

7o,

phentolamine ¥ 512 X v, BEMZERET T
20.14+4.92 cmH,0 7 » 14.946.25 cmH,0 ~
ETREEL, B L 5 RERNEHET D 12.
74+1.99 cmH,O0 »: % 4.754+2.26 cmH,O ~ & 5
AU, BERCMERE O N E T M $ 14.7£9.75
cmH,0 2% 5.2+4.10 cmH,0 ~ & ZFB i 4>
Lk, ThbrixdtaEEZ (P<0.05 2%
b, phentolamine #4546 D EERLINFE I £ 7 5 IR
EAERETE, #5100 32.0+£7.6% Th -1,

propranolol # 5.1z X v, BEREZ2 B FF oD 1B B
A FE 1% 5.0+1.23 cmH,0 »» & 5.2+1.30 cmH,

O ~, BBt 7 o BF oo BE BE P9 FE 12 17.0£2.74
cmH,0 5 18.4+3.78 cmH,0 ~, % 7-BEKE;
o BERE 1L 47.248.76 cmH,0 5 & 50.0+8.
MemH,O~NEBEHAL, FBEMAEX

116.6+66.62 cmH,0 2+  96.8+54.67 cmH,0
NEBADTBEARD o 7eh, T b HEFE
WEBZXehote, —7H, REBEDOERES B
ZeRERE, AR R X ORI, £h
Z # propranolol £ 5§ ¢ 20.5+6.62 cmH,
O 7 5 21.1+6.52 cmH,0, 32.7+10.98 cmH,O
75 32.44+11.29 cmH,0, 15.4+5.57 cmH,0 7>
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5 15.5+4.59 cmH,0 &z & A KA L T -
fo. Lienio T, BRRBEOREPIE TREMN S HE
B RERRD o,

% ES

4-[a] o S£5 T 13, phentolamine # 5 CEEHLIL
MERMMEOE BEKT & ENEE OB AER 2
2 5 #, Abdel-Rahman & (1983) D & —
L7z, % 7= propranolol T %, B E IR
BB Hote, &b D FEEE, DeGroat
(1975 D\~ 5 ERE~ DA REMRE R O IFE], F s
bt BTREENT HENFRB~DOEZEHN
ML, a TEAENTHBIZRMETICK TS
PEIRIMNE SN blcdsELD EHBTE5,

JR3E 2B L T, phentolamine # 5 T REN
FEERC FELT, BBz AELR
ALPRBEONE TR T E A ERD B IIEL
7z v, Ghoneim % (1975) < Khalaf & (1979)
DL L B Uiz, Lo, propranolol 1Z/RE
HNEDELICIZ & A EFEET, BIRRARO

181

IREA FEESOGE, BEREERIC oh TR E -7
FRED a RGO, BB & & bl

HENLERNERLEE LN,
X ik
Abdel-Rahman, H., Galeano, C. and Elhilali, M.M.
(1983). New approach to study of voiding

cycle in cat. Preliminary report on phar-
Urology 22 : 91-97.
Nervous control of the

Brain Research 87 :

macologic studies.

DeGroat, W.C. (1975).
urinary bladder of the cat.
201-211.

Ghoneim, M.A., Fretin, J.A., Gagnon, D.J. and
Susset, J.G. (1975).
distension on urethral resistance to flow : the
expulsion phase. Brit. J. Urol. 47 663-670.

Khalaf, I.M., Toppercer, A. and Elhilali, M.M.
(1979). Urethral pressure changes in reflex
micturition. Invest. Urol. 17 : 141-145.

HEB2296(1984), BRAMA & FA v 7o BEIR SO R D JRGE O
BB+ A e, BUWMRSEE, 750 104-117,

The influence of vesical

PERE & TURED D S dc R SHEDIRSP A 0 s

EMKFERSE 5

SCTN= -

W, K % #® X

NER B A A

*

SHENME MO OME & R b, 5
hydroxytryptamine (5-HT)iz X b 2 L < IX#a
L, norepinephrine (NE) X4 21 INfE %
245 L0 o5 ERT (Bohr et al., 1961;
Nielsen & Owman, 1971 ; Toda & Fujita,
1973). Sofb by, BEEs OB 5
ENME L RAEOEE T A LA EEIRO ME X
ok L Bic s, 5-HT, NE %I E ofE
wRWTIHEO B R L ER T 5 & elmd
L7 (Kawai et al., 1984), ABFFRic s\ T,
PSRRI A & S SEBDAR STV B o A8 (R B4
BT B RGO R ET B R & AR
SRR, ARERLE, SHEHMRED o

=

7 F v ) vREOEBLEN OB N D
R L7,

M & FiE

FEC LR E 10~18 kg DMERERL A 14 %
A\ 72, Sodium pentobarbital (25 mg/kg, i.v.)
CMREEL, BimER L ictk, HEESoNTEER
(ICA ext), AEEBEIk (ECA), &hiczhb &
4 » Bk il EIkEN o A ERENR JCA
int), FAMEIR(MCA), KEREHIR I (FA),
Wik (MA), TE#ik (CA), BERBIIK
(RAYZFEH L7, £X 15mm, §g 1.0~1.8 mm
OIS R FR L, RE 36°C, pH 7.4 i+
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L7z Krebs ¥ TR S o ic 2t 5 L
T BEAENE LTHEADKRE ZJIIGLT LS
~25gHAM LI, x4 7mrv ) voRAWT
NE, 5-HT % cumulative iz EA L, Z DD
ENBAEERME L 7 v 2D 2 —v GHERE
UL-10) #HWTEHE L, BlREA AW
Mm% Mallory-azan Ytz s L, 7R850
(Nikon profile projector V-12) % f\u~-C i
DEIXRAELK, ZOFEI LBRSESDOIEE
DRI X Y PIEOWTERE & kO PR HEE DR
B L7, &bic, ICA, ECAlco\wT 27 ) #
F o VR A AV TR R B R TV,
TR DM E X B LT,

BR LTI BE

ICA ext, ECA o NE, 5-HT izxf+ %5 &
— Gy, 80mM Kt i3 5 INiEEY
100% & U CHE#E L L Tskd e, NEwexf 35
FHEFELICA ext, ECA £ 312 5X108M T
ENRED Lo, RAKIGERICA
ext 36.3+4.6%, ECA 120.9+5.0% « ECA »
T 3.3 k& iR R L, S h &
5-HT wwxf LTy, BMEEE X ICA 5x1071°
M, ECA 10°M, HANIGE X ICA 1378+
6.2%, ECA 104.8+11.6% TH - 7=.

ICA ext o NE x4 % 6&2 ECA X b
INEWRRED—2E LT, RIGEDE#EIDTS
EORIE L B REL D B, Tibb, Kl
faiz X 5 ICA ext OUEENS ECADZzh X b
ZL KX hE, NEwxt35 ICAext DX
RN T ENEL B, £ 2T, 80 mM K iz
X EY FEGeE (FEOKER) <F
AL U R e+ 5 &, ICA ext 9.5+2.7 g/
mm?, ECA 8.6+1.1g/mm? CiliZ oichE=E
ZRRED BRIz o7, Ebig, NE,-HT 2
3B ARIGE Y FEOWTHRE CHR L A fE%
HEgLie B, zoRALHELMALL DI,
MCA, ICA int, ICA ext 7z &K OO R M 13
NE x4 % &R E2S RA, MA, FA £ vwoic
KIMAE IR TEL Mo, 72 ECA
i, WIAEROFEOMEXRLI, ThbOff
b, ICA ext  NE ioxt4 5 KIGHEDK &

A ARSI R

20(3) 1984

F1. FEOWHfIC L) gL L 72 Z e
N NE, 5-HT 128§ 2 e K FEEK T,
Emax/Cross-sectional area of media (g/mm?)

n NE 5-HT
MCA 4 0.3+0.05 2.8+0.6
ICA int 4 1.0+0.2 7.1£2.3
ICA ext 4 3.6+1.1 12.4£3.2
ECA 4 8.5+£2.5 9.2£1.5
RA 4 14.4+2.1 6.8+3.5
MA 4 20.1£2.6 11.0+1.3
FA 4 11.7+2.9 8.7+2.8
CA 4 0 2.6+1.1

100
M
£
&)
B
X
~ 50
=
g control
Q
g .
= cocaine
8 10-"™M
0 A
4
—log (NE)
ECA
IOOr CA |
%
©
5]
m
—
=}
X 50
=]
.é’ control
Q
g .
= cocaine
S 10-"M
L 'l
%% 7 6 5 4
—log (NE)

X 1. ICA, ECA o NE x4 5 KRG 1z X iF
4 cocaine (10" M) ofEf.

P SRBHIRFR 5 7 D OV AR RE B2 & T O

HEE IS T EBRB I R,

7 ) FFoampic kv, ICA ext, ECA o
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SRR TR R LR, ICA ext 0BE
ZE R RRRRAE O 2 A B X SEEN IR 0 B E A D
A CRBTH B0, FmAFICE 2 S eohT
#WiNL, EERAMOER TE R EisoM
o Ute, A L ECAERTIROMEBE L
— BB THhH-T, TOREXERL T, KT
R R I 1) % uptake 1 blocker @
cocaine # i\, ICA b QI ECA zh %
o NE stk bx gL (KD, ICA
ext T AE—RIGHBIET~BE L i,
ECA Tl HEERFEIED ORI oT, L
Lich s, ICA ext oEAKIGE cocaine fF
FETFTCHIED 112.6+8.6% & a st &
E¥ ote, fEoT, RREMRERmICL S NED
uptake (%, ICA ext ®» NE =3 5 K GHIC
—HEETAEELORBN, & TEHNALE
fewEBbis,

B, FRGHERED a 7 FLr ) vEE
GelpE% Shild D 7 r v M2 X DRI L7, NE
& phentolamine % H \~» T K % 7z pA, fE 2
ICA ext 7.37+0.10, ECA 7.82+0.17 T& - fc.

M EogR X v, NE x5 NESIKEE
o KIEHEIMEWER & LT, RN
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I %443k NE o uptake 28 —B 53 % &%
2 5hn, LasLisssh, FEHImcFE S
na7rg—z—-CaniEx&UMEAT
DEST b efficacy DERN L HKE
#h BT L EL bR, 0RO XBAER
hTh B,

X 73

Bohr, D.F., Goulet, P.L. and Taguini, AC. Jr.
(1961).
muscle of resistance vessels from various
organs. Angiology 12: 478-485.

Kawai, Y., Ohhashi, T. and Azuma, T. (1984).
Redistribution of flow between canine isolated

Direct tension recording from smooth

internal and external carotid arteries by
vasoactive substances. Jpn. J. Physiol. 34
457- 468.

Nielsen, K. C. and Owman, C. (1971).
response and amine receptor mechanisms in

Contractile

isolated middle cerebral artery of the cat.

Brain Res. 27 33-42.
Toda, N. and Fujita, Y. (1973)

isolated cerebral and peripheral arteries to

Responsiveness of

serotonin, norepinephrine, and transmural

electrical stimulation. Circ. Res. 33: 98-104.

IR 3513 5 Bk & =5 2 2 — €FH

BMKFEER B AW HE

WA

T, E OB = R KB ®’ X

JIER K

x®

& C o ic

W, mMEECMREL T, Bk Bk
S & FREICESEEI B B IS LA E T T
Wb ERRBETAREN R S h D, BIRE
ESVFAEST 74— RAWT, BMEEC
U % VUi B R B A T 2 ERIRB 98 T S
7> (Walsh, Hyman and Maronde, 1969), [7
i, EROSNEESYY AT, TEHEIK=

e =

v7547vADET (Overbeck, 1972) <37
WIATERRE © & (Samar and Coleman, 1979)
PRB I i, —7, 1949 4 v b ORISR
HXxh? =35z # —+ (Balo and Banga, 1949)
i, MAEBED =5 A F VAR« EEAICES LT
WhZ EMEEB S R, £ 2T, bhvbhid, H
REEEMES » b EIEFEMEZ » b2
T, SIMFELE & BREEMEN: & OBIfR LRI L
e IREAR DN E—ERBGR L EITL, Hb
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T, TOMBHECKIITT=5 24—+
DIFR ¥R LI,

EERME ST Bk

K IAE 2 HOME Y 4 2 2 —FZOERIM
HZ vt (WKY) CHERBIESIES » b
(SHR) Zhzh 120a vt WRES » F &
2N =TT, ThFh=5 A4 —%(=—
YA A=) Smg/kg (hE s b IR E DT
B CEREAEK) 2EH 1EHREHL, %58
BTHBEECMBE LA, HHE1E, hERLY

IVC (abdominal)
2r
10} SHR +saline
ol S

transmural pressure (cmH:0)

1.5 2.0

20
10 + WKY +saline
0L
% 5 20
radius (mm)

K1 L o b ER T REIREA O 1R
Te N E—1-1R i 4R
SHR+saline: BRFEESE S » b IcAH
FHRAFERE (1% 35 )
SHR +elastase: BARKESIILE 5 » + 12
=J A% -1 1mg/200 g RBEMERF (L%
35 38)
WKY +saline: v 14 2% —RE®HMET »
M AR AR A RE (5% 35 58D

HASEBEE  20(3) 1984

2, BREIIRE AV CBMEHILE, O EIEE
AW U 7e CR¥BEREER PE-300), 4:%% 35
BTEHT v VRERICHEE L, ¥, EBE
#1% pentobarbital sodium (30 mg/kg, i.p.) 1=
K ORI L, ROEIRE & PIIREZRIE Lz, +
D, BIMERL, BT AR, FIRE 72
HICHEH L, —EoRE (15mm) o ke
RufER L7, EARAGECMHBLT, 37T
Wi L 7z Krebs ¥ (L (mM) @ NaCl 120.0,
KCI 5.9, NaHCO; 25.0, NaH,PO, 1.2, CaCl,
2.5, MgCl, 1.2, glucose 5.5) #%jic U 7 it
NICEEE L, EBRFIxe 29, 95% 0,+5%
CO, DL HAIT, AW D pH % 7.4 1CHEFr
L7z, Krebs @ CHREZER L, EAZZE
7o, injection pump & F\ T, HEADERE
e CHE L, WE—FRBER A ko,
ORI, A« 2PBFE LT 2 —

D v B R L SR AR I SRR 2

# A\ 7o (Sakaguchi, Ohhashi and Azuma,
1979), &> T, HABIREA T C % 10% +
N= ) VIR TEE L, YeBE(Azan #+t5, Elas-
tica Jufh) Wt L7,

1. 1k, WKY +AERAaEK, SHR+4
f, SHR+ =3 2% —+¥ (5mg/kg AE) 0 &
BEL DR L T ABIREAR = L F huo s
B e WE—FR MR T H %, bR, ¥
IR YRDT, K113, 3EIORE» BT
gLicbDTHB, WKY+H4AEBEE T, 0~25
cmH, O DWEZE I & » ERIEEAROHY
1.7f5c¥ kL%, Lol b5em H,O Ll EoR
AR xT->Th, FREMTIBLALRD S
nhichsote, —F, SHR+&/FH 1L, 0~25
cmH,0 ¥ THEX ER 325 &, FRIER
Bo# 1.4 EwesEint ., FKe, 2.5cmH,0
DEOWEARICAEL T, FREOMWHENTD
bhtc, E2AD, SHR+ =5 = 2 —EHETI,
HE—¥EMHE O WKY +4EEFO F hic
AL, 0~25cmH,0 o NFEZE(LIc & 5 KR
BALRLW L. T @B L, ok, &5
FOFIREA IR T EHEOREENE DR
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#%1. K1 QT‘L? 3# 7~ b (SHR+saline, SHR +elastase, WKY +saline) o ’}{fz
35:IC BT B KE, REVIRICHIILE, O30, SO SR . (CEY{E 4 5 s
( IMEBEE2RT,)
SHR +elastase
SHR (35W
(35W) (1mg/200g bow.) WKY (35W)
body weight (g) 348 £42(6)NS | 356 +£36(6)NS 374 +24(8)
toli
systolic p{§§§§;2> 205 +10(6)* 198 +14(6)* 142 +26(8)
heart rate (/min) 392 + 8(6)NS | 389 + 8(6)NS 398 + 6(8)
tral .
ggg;gf§$§&> 3.0+ 0.6(6)* | 2.4+ 0.4(6)NS 1.8+ 0.4(8)
B g 4.2+ 0.6(6)" | 3.9+ 0.6(6)\ 3.8+ 0.4(8)
cardiac output ! 33.7+ 1.4
: + 1.48
(ml/min X 100g b.w.) 35.6+ 1.4 (Ricksten et al., 1981)

*p<0.01

7z,

2. BBIRERONCTEHEBEOKRE I b,
WKY + 4B OMIREE T, 10 FISEH 0 BEE
N34 um THBDIKL, SHR+4 AR I
58 um L EB IR D Shts, Ok
SHR+AABFFICR S - BEDIREX, WEET
DRI O REIE Fs X OBEMERRME, B
DOERERL Tk, —7F, SHR+ =3 =
& —EFTx, SHRHAERFC LS 1 BEV G
FiM B O BEFE 2 I S oA B 2R LT,

3. ZWET v VOEKIBBILKIT AL B
BRI EE, (OFAE, FLEIRE O S iE
LHEEHERE SR 1 E Lo, MG,
WKY + 4 afic b, SHR+44, SHR+ =
7 AR —EWEFRER (p<0.01) #4803 5HE
MERL, =7 2% —LEERICY ZH el E
ETIZED DA rote, H0ERE
SHR+4 AN WKY+4&E AR ICEAE I
BILTKY, ZOWEME=5 2% —E#H5E
THH I hBEAED -7, LaL, FIIRER
BERECARERENRD bhich o T,

z =

A% 35 8 SHR o g T A # Ik 3 & O°FIHR
BEAOMBEMEIAR S WKY 0 Fhiclk~EE

NSV ENEBI L, S hid, BIREERE
DEEALT Tedo b VR M R P ARMERL 70 D B 7x
HWincERT 5 & 2505, LrL, SHRT

BRPREEALRRD bR olcl & X
b,goﬁﬁmzm@ﬁﬁ%WEiﬁ@&m%
THIEETER, Thbb, BEESOEL
HEICLIMEFEERTRETHSD, K
2, =7 A& —€%, SHRICHBL U 7 S AREE(

BHEOKTZIEI Lich, ZoHEMISHEOK
AicE e idin binus,
X MR

Balg, J. and Banga, 1. (1949). Elastase and elas-
tase-inhibitor. Nature 164 : 491.

Overbeck, HW. (1972).
experimental renal hypertension in dogs.
Circ. Res. 31: 653-663.

Sakaguchi, M., Ohhashi, T. and Azuma, T. (1979).
A photoelectric diameter gauge utilizing the
image sensor. Pfliigers Arch. 378 : 263-268.

Samar, R.E. and Coleman, T.G. (1979).
circulatory pressure and vascular compliances

Am. ].

Hemodynamics of early

Mean

in the spontaneously hypertensive rat.
Physiol. 273 : H584-589.

Walsh, J.C., Hyman, C. and Maronde, R. (1969).
Venous distensibility in essential hypertension.
Cardiovasc. Res. 3: 338-341.
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I A& ISAE 7o B QNS it SO S+ 1) %
1 A& P B A oD 1

B KB E
B B

Y HE
PN
IER AR
it

' X

=

3

3

3L &

M4 P R AR o A B AE 1 B L € Furchgott
L Zawadzki (1980) i1 acetylcholine (ACh) iz
X B v ¥ KBRS A O iR RS M A P B2
MR LERRIRTH Y, bHFEEYWEY
NMTCEORENERIND Z LG LT,
7z o #% ATP, ADP, ionophore
A23187, substance P, bradykinin 7z K2 X %
BRI A5 O SR G & N BB R T H %
P LM E T &7 (Furchgott 1983),
Lo L 2 E TOME TN THEBEC A E
B a #2308, FUBE L o mHIRKREA SV bR
Tk b, ThboFETENEMIOEECH
5 I A& BE oD BB IR 15 034 o 1R P e % THERE
TENHEORMBELEAT VD, £ I TRWIT
IR LA 2 BEIIROIEE o b O EREEAR
RV, PIRE L AMEE B ST T S ERSRIC
B, FRABEEEYEICNT 5 RIS #
L, MEMNBEMBEORENT WO L,

calcium

EBRHE

1AE 7T-20 kg OHERRR & MERED F) 7 < AV
7-. Pentobarbital sodium (25 mg/kg, iv.) T
BRI, Bl fERR L fc, SEHRE HIZ R 3-5 mm
DEBIRYEME L, EFAERERL LK
EEARER L, ERAIEGRCHREL T
B 10m! OFESRMEPMICES Lic, BEANEE
WA v 7 (Harvard 1210) & pneumatic resis-
tance % F\~, 80 mmHg O EFE CHRAR = ER
Ute. fRAEW X 37°C wwhnii L 7o Krebs ¥ G
B [mM] NaCl 120.0, KC1 5.9, NaHCO, 25.0,
HaHPO, 1.2, CaCl, 2.5, MgCl, 1.2, glucose

5.5) & v o, & ORARRICIIERRF 95% O, +
5% CO A » A0 WA # 1T/ vwpH %
7.4~7.5 R Uic, BEASMU S R L F Ui
2B.2ml/min) CREOBRAR R L. &
EATEE MY 8 & microsyringe B 5 W L TE A
# v~ (Harvard 901) % fuCHEAPEED %
WSR2 B U e, A SRR O R
FA A =T vy, MEMMEZEL (Sa-
kaguchi, Ohhashi and Azuma 1979) %5 &
U T GRER I X D RIS O ZE R % BTG L
7.

I ot 8 W B v et 3 A OIS M o BRI,
prostaglandin F,, (PGF.,) %EAA M HE
b L, AR D 10~20% EHakEE b 5

507 3 everted ext.
/I everted int.
40
g normal int.
a 30 normal ext.
d
o
£
g 20
P
1)
<
[}
X 10
ol
8 7 6 5 4

—log (norepinephrine) (M)

K1 1 =EEIRER 26 O RBERCE TS
norepinephrine [ Jiz © F & &G # f (n=

14)

O0——0 [EWHEANEEES
A—A  EEERNMIERS
L RS o [SERIEASMAE 5
A A EEANERS
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IMAEEEA % B\ CEBR (T 72,

& x

EEER D M REBERO A RE Sl
norepinephrine (NE) ##5-1, 55 h 7 IfE
Finw U2 nTE EDbDORK1TH
%, L NE oREX I ERTERL, M
13 NE o G & % Y850 0 EARSN
W AN REMEO R THREL L ErEDLL
7o, ERTRLEEEERDOSSE, AECERS
L7z NE o AR EHRE <, EDso BE BT
HREHIZ2.TTHoTe, —F, REEADS
& (A b RRCEARSMAT 7o BRI
#E5 L1 NE oetEDNE L, EDs BEE KT
HHEHIII.8ETHo. FhREBERICKT
5NEoRAKEMEIZLEEERDZ LN
TERBILKTH -7 (p<0.001),

& 2 13 ACh o 1fn % it % KOG 6 Blic o\ T %
LOERE R L, HEERE L ACho
EBARL, M mEmE Ry RS L
7c PGF,, D KMEME % 100% & L T %L
Li-fETHRb L, ERTRUCIERER, %
BMTRUKBEA T RIS TS AR/
#5 L ic ACh 23& W BREZ M & B o Tt SO

187

@R L, Thbb, Thrtho EDs fHiT,
EWEAN R G- 3X1072 ug, S5 ug, ¥
BAAERE 3 ug, MU 4X1072 ug TH - 7z,
RAMEE X T hORERBICL > THER
Z IR Iy - o, —F isoproterenol, nitroprus-
side sodium & IE%, [EEEA ARG % %
feL7cn, SRR HRINERIT L
AEZBD LRI - T2,

z =

EELLOCCKEERCTRICETH, W
B & b # 5 L NE B AMERI#E 5 X T
S G R R L, 2 o®=ER, NE Ktk
DEREPBIEREDOE AT X - TLHH
TERWC EXEWRT S, Tihbb, Z0XR
REURERO 1 E L& oS
DR RBE I hic, EEROWEEMI OV T
Pascual & Bevan (1989) 3Ty +F DK
BREARICOWTHE LT\ 5, &R MEIE
PWHEIZX > TELRCIENEORKEMRE
(A4 Dinax/ Do) (3% 588 B0 X & 38 1 JKERIEAR
DI NFEETH T, OO WTILBTE
Bt Th s,

—7, 1%, REmEA S L AChixA

dose of acetylcholine (ug)

1 10 102 10°

K2, A4 XBEHIRIEF b O REBEARIC K TS acetylcholine & o F & — &G il #7

1074 1073 1072 107!
0 T - v
250t
=
R
o——o normal int.
&~~—a normal ext.
o----o everted ext.
100 L a----a everted int.
(n=6),
O0——0 IEWERAER S
A—N  EFERIMIE S
@ o [UEREEARSMUY S
A A FORRERMA 5
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Bl X 05 LicBEninmuEEH AR L
AL MER G Y FR LI, ZD0FEEXACH
I X B EIIRT VR O g Bt s T, E
A EE R E TR LTV A ERMAR
WL, fERmMEMELEFLVBLATV2EER
R LE—FH L7, L L Z0EBRRICE VLTI,
AR Y v # 5 L7 ACh & SlEE %4, Il
FHERICEERTLEVOFARLELR
fo. COBMBOFERF L LT, (1) SR X
h# 5 L7 ACh d WAoo M fED &zl
BRI G L, (2) ACh 2 EEIME
WIHCER L GRS xERLicE w5 2D
DRREWEDE 2 b b,
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X [

Furchgott, R.F. and Zawadzki, J.V. (1980). The
obligatory role of endothelial cells in the relax-
ation of arterial smooth muscle by acetyl-
choline. Nature 288 : 373-376.

Furchgott, R.F. (1983).
responses of vascular smooth muscle. Circ.
Res. 53 : 557-573.

Pascual, R. and Bevan, J.A. (1980). Evidence that
changes in vascular tone may be initiated from
the intima of the rabbit aorta.

Role of endothelium in

In: Vascular
neuroeffector mechanisms, ed. by Raven et al.,
pp. 300-304 Ravan Press, New York.

Sakaguchi, M., Ohhashi, T. and Azuma, T. (1979).
A photoelectric diameter gauge utilizing the

image sensor. Pfliigers Arch. 378 . 263-268.

ELE Y M EVHFREIRICK TS
kRO Na A7 o Lk

HRARF AT FREEBFHUE

B &

&L & Ic

MK, ek F L TEALEY P KER
(GPA)# F\~, ouabain iz X % HE I 31
% Na 0B 5> THiat L, Na-Ca 2e#abirg
DEER T LT &t (Ozaki et al., 1978;
Ozaki and Urakawa 1979 ; 1981 a,1981b), 4
|k, mEEHEHHEE L TR HubiTwn
5y F KBk (RA) oW ThBREZMZ,
GPA o & s Ute, Mifay Na JREE & 38
Xg 57wz, Na, K-ATPase fHEHRTH 5
ouabain, Na 1 #+ / 7 x 7 T % % monensin,
IBIAA, 727 EEERLDBAI=AAT
Na & Kicxt+ 2 EREX BRI 5 HER
palytoxin & Fi\ 7z,

& R

1. ouabain »fEH : GPA Iz ouabain (2X
105M) #ER SRS &, HIRFHITRALE

& oI

fo 7o

%R IR 2 R Uie, IUHE & Ml Na &
OEIOREREFERIEE < WL Tz, RAK
FThHMMRA Na 2o & it U T iEss
FELTen, GPA LHIA~RREL, i, %
DREREININE oo, ThbOEL, B
ALt AEME Ca 5 + 2 VHESR T H 5 verapamil
@CX107°M) ImX h i3 EAEHEI RIS
7.

2. monensin ® {E H : GPA I monensin
@Cx10°M) ##AL THIz LA LRDIHE
Lichs» feps, ouabain 2X107°M) & @K S
%\t ouabain BB BRI EA T 5 & 1K
fClA & 782 A FEAE L, 2 D RHE
verapamil (2Xx1075M) 1= X b # 309 &l &
7. RA i@\ T % monensin o ¥ ih 4 T
T3 EAEENRRE L b fehy, ouabain
EORBEBTILEY DR GIRMEY FEL
7o, & OIHE L verapamil 12 X b # 75% 4]
Shte, —7, WELAIC ¥\ T monensin &
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F1. ELEYFBLU7Y X AE)IRKIC 35175 ouabain, monensin 35 kL (f palytoxin

12 & BUEEOEERS, ()N verapamil J&Z 0 il X %8,
GUINEA PIG RABBIT
OUABAIN slow and large -contractlon slow and smal]_ contraction
(Verapamil : —) (Verapamil : — )
OUABAIN rapid and large contraction rapid and large contraction
+MONENSIN (Verapamil : +) (Verapamil : 4 )
PALYTOXIN rapid and large. contraction rapid and largg contraction
(Verapamil : +) (Verapamil : +# )

ouabain O FIFE AL, KOO D EMEH &
HAFRECRE C#ilaA Na Eofnebicb L
7z,

3. palytoxin ® fE i : GAP & X 0'RA 1=
palytoxin (10* M) Z# A3 % &, mEEKI
MEWCULET 2 S & K E IO ML FA LT,
GPA 1313 A #E1x verapmil (2Xx10¢ M) T
HIENIE LrZFish ook L, RA
TR CHNE & uie, —77, palytoxin (X
KoDE M Na BRI & ik K o
bbb L, EHbKGPARRK TS
palytoxin I¥ #5134+ ¥ Na @i < 5K L 72 25,
RA o Na EEMHIZED - 2. F 7, palytoxin
EEEAC W TiifaR ©Ca & % A FiCH N
X, U & ARk GPA itk % *Ca &
DRI Na icfkfF Lz, D EofELRE
1IcE &dTe,

%z %=

UED X5, GPA B IO RA KT, M
Fapy Na Ex#hn 28 538 %%, £ OfERRKA
R0 I U TRk 4 7 Refltald A 7= 3 IUHE % 56
H iR, FORMOMKRITERDMTE
L<#EoTuwie, GPA @RI, Biooly

fE~ DB 5K <, Na-Ca B2k K & 7otk
a3l TboEELbRS, )i, RA KW
T, ke Na g o EF (KEE R &t
D REOR B EY b L, Zhick b
Calfi ADBRKBIFEDO T B R EE 2 b1
5.

X 73

Ozaki, H. et al. (1978). Possible role of Na-Ca
exchange mechanism in the contractions in-
duced in guinea-pig aorta by potassium-free
solution and ouabain. Naunyn-Schmiedeberg’s
Avrch. Pharmacol. 304 : 203-209.

Ozaki, H. & Urakawa, N. (1979). Na-Ca
exchange and tension development in guinea-
pig aorta. Naunyn-Schmiedeberg’s Avrch.
Pharmacol. 309 : 171-178.

Ozaki, H. & Urakwa, N. (1981 a). Effects of K-
free solution on tension development and Na
content in vascular smooth muscles siolated
from guinea-pig, rat and rabbit. Pfliger’s
Avch. Eur. J. Physiol. 389 : 189-193.

Ozaki, H. & Urakawa, N. (1981 b). Involvement
of Na-Ca exchange mechanism in contraction
induced by low-Na solution in isolated guinea-
pig aorta. Pfliiger’s Arch. Eur. J. Physiol. 390 :
107-112.
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7 v PPIREEAICS S % NarEo g R

HEEMMARFRYH B AR E

(FUR N

N Na wrET5 L E/EE 5 2 &L
A DO FEHTHBEINTERDY, Eo Cad@
T Na-Ca TR 2 S THB Ih T
B, FIREMD E N %\, Masahashi &
Tomita (198D 1wk 5 &, 7 v + FEBGICINE
Na 7= c49 % tonic contraction 1, Hic%
DFFEE DI D Ca Fl@E Tt L 5 &
W5, oF D, NadfEomar x4l s Lt
HELBEAYL Wb LEbh5, Nak
EDOHREYFHLL SN T 5 2 & BEDOF B
O AH =R A HHMBARACTID EDEED
b, Txlk7 v PRI ET %44 Na frEo
ZR AP LT,

;] &

7 v PR FEH L CIE# L5 mm, & Xy
3mm OE G OBEARXEY, BE075ml o
MCEE L, BAO—WMEEN 7 v 2
T e — IS L CENT M 0% R AR D AR it
L, FRERIC L - TEAMER B NERY
FIA L CIERM OBLE Y MFFICT - 2, SRR
35°C I, B4 3ml O X CREAER L.
Na fgpEEL, #¥ Na % choline, Tris % 7213
LiciE#L .

-

Na free (choline)

X 1. Effect of Na depletion on the electrical
(upper trace) and mechanical (lower
trace) activities of the rat portal vein.
Na was totally replaced with choline dur-
ing the period indicated below the trace.

W, Y W it

BWR LU BE

chloine T4}k Na # & E#+5%5 &, 5 » + Y
IR i3k & 75 tonic contraction % %4 L 7= (K
D. Z ORI 20-30 mV B8 L -Cus 7z, Tris
i 5 7o 84 T % tonic contraction 1334 L
725, choline D H 1z & KX 7edb o Tl
mofe, =i Likis &, NafrEkg 20~60 &
4 < IWHEE3°, % o#% phasic contraction
DHMHBLL 7z, BEERMCOBIT LI OHE
Na [ 1 4 7 5 20-30 mV o JB 5 i 2% %
#, phasic contraction {Zff - T A <4 7 DF
EnBZbht, ZoRSBORKEE LD Ca
AVE I B ADEMGEZ bDH, WL L
b Li 0B &S o Tt o
YT ESRWw. Calblfot v oavay
BYABMAHPEC TR EEZDBNS, Ty b
DS EH Tk, Nao—#% Li o
HECaww AIFEN NG 2 b (Freer &
Smith, 1979), 5 » FFIRTH Litz Na ki
I ofast Cao AL T % & Ebh
B

choline % {#f 5 $}4& (% atropine (107°M) %
BERH L 7oA, & E o choline AN §E 12 7 As
boTWHAREE KL D, NafrEic %
I fE 2y e & T 2 5 16.7mM o Na % choline
REY —FBR&kbENbINz Tai, Zhick
DI IRITTREICER LI £, ZolY
faOEIBFRA NafpErodboTthsr 2 &
DHEDD BRI, L, X5 X b L tonic
contraction »#2 = 3 choline # ¥ & L T A\~
7z,

ATy MEBMETE, A% NakEicr
Mfa Na offH 3 37C Clid-Lmnici o
L0, WELY TS &MH S h s (Brading et
al., 1980), = = TR T T4 Na (rE o g4
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/T o
. N  Jom
Ca

L
~2.5mM

1 " 0

Na free (choline)
«1 hr= Mn 2.5 mM

2. Mechanical activity induced by Na deple-
tion in Ca- or in Mn-solution. The
period of applying Na-free solution (re-
placed with choline) and the concentra-
tions of Ca and Mn are indicated below
the trace.

% Iz, 13°C Tk % Na g3 tonic  con-
traction it = Xlehrotc, NavBELE
F¥{REE% 35°C 13 % &, KX/ tonic contrac-
tion 23FA4E L 7o, MRS O Z7e b3 IR Na
DA b, tonic contraction FA I TN E & #
zbh5, —BHRA Na 23 % TIEE 23
ALTLES &, BOERRICL T HidimiE L
Teo il

Ca #f\7-% (EGTA %4 % 7s\~) T3,
NafpFic X 2RI RE L eh -7 (K 2), £
D F ¥ NafrEgdwe 1 RERET 5 &, file
HWo NaizeaLkbhTlEv, Manst
o Na AR & 5 Na-Ca 28 i hE 12 @ »»
mllehsELbhsd, ZowwCarnzs&
MizrEh b L 5K X7 tonic contraction
NHBE L, 2oz &b NaEic X 5 I
Dp < EH—EE, MlaNSto Nazikibhs
L o TED CaBmEnTiE L THEL
TWhWb ez 5,

K2 Ti&bizCanfibhic Mn & inz T
b, NafRET TP < b i bIKES AT
5 E%xRT, L MnAfilaNic A, I
el A EEER L L, Ml Ca ok
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ALIch) LTRfENRRES S EBELE b
H o skinned muscle t/rRE T\ 5 (Itoh et
al, 1982), NafpETTixs » +FIREEM I
H Mn B |ATHEEZOND,

Droogmans & Casteels (1979 X % &, Na
FrZi X % tonic contraction 13L& % 13 Na iz
X o THPL X T B non-specific channel %
W5 Calfi AL L > TETHEVD, Fv b
fRich B TixE s & Bbhs, MRt
» Na 234k % & Ca = Mn 23 non-specific
channel %58 - CHIfIP A L, IR FEAE
35, Li2XgRECFLETSHHE12Z 0 chan-
nel X Liwwxh Gl 3 h, Cafi ADSHE S R
L5DTHAD.

X 73
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SHRSP o &R R T 5 ar ZEBRBEED 1

B B OF R OE

wooR

mMEEARFES » b (SHR) o &FMED K
Hicid% < ORF 2G5 5 Z LA LI
nT\5b, 0 — DI s+ % Nor-
adrenaline 7% & {5 G B D 55 7e RS 23
HFSnTW5%, Noradrenaline o I#E K Gz
DWLTIEKEIRCc oK%<, SHR ZHw
Ty 4+ A% —FHE T » b (WKY) & Hlg Uc i
ERB, RIS O\ TR G A A L7
Lo (Pang B, 1981), 3%\ 23, —J
B Utz & 5845 (Shibata &, 1972) &1L
o 1o & U 5 45 (Hallback 5, 1971) 7
EbdHh—En A bR, & @ TR
a, & a, T ¥E & h, Noradrenaline (3% &
BNERT 5 Z EnfRESIhTWD, FERLE
RO DR —B & R % 1o oy AR
BIRPAER T %5 & &h 5 (Timmerman 5,
1982) Methoxamine (Meth), Norphenyle-

phrine (NPhE), Phenylephrine (PhE) # i\

KEROAMLICEBINR, EBEREINR, FPIRE A
T SHRSP & WKY % gL 7z,

EBEME LU Bk

L %6y A o e o stroke-prone
(SHRSP) ¥ X 0" WKY % B\ 7=,
PREE L 7o %, KEDURZHE 20 mm, 7 2mm, b
1 eI B B IR (3 40E 8 mm, 11 1 mm, B2 BhJR 13 #E
2omm, M lmm o 5+ v 4K, P9Ik K 10
mm, f] 1l mm O#EFESFAFZIFRL, =2/ 22
HEICHREL, PV Fa—F—2 N L CEY
X2 =X AD0EEERMCLY 2 — & -1
L L7, MHEEROBER I KBTI,
WKY 19.2+0.5 mg, SHRSP 21.8+1.6 mg, I
BRIkt WKY 3.3+03mg, SHRSP
3.6+0.3mg, BE ik Tz WKY 4.9+0.3mg,

=7 VT

Table 1. The maximal contractions and the pD:; values of alpha; agonists in the isolated

some vascular smooth muscles.

Maximum contraction (mg)
Aorta Sup. mesenteric artery Portal vein Tail artery
WKY SHRSP WKY SHRSP WKY SHRSP WKY SHRSP
Phenylephrine 251.0+24.5 | 285.1+45.8 | 112.5+17.1 | 140.3+17.5 | 520.3+19.1 | 819.8+42.6* | 61.0+ 7.1 | 25.2+3.0*
Norphenylephrine | 158.6+17.4 | 197.8+45.4 | 101.3£19.6 | 107.9£17.4 | 516.2+23.4 | 792.2+25.2* | 50.3+ 3.2 | 22.1+3.8*
Methoxamine 147.7457.1 | 146.0+53.5 | 89.5+17.2 | 91.1+ 9.7 | 483.7+16.4 | 780.1+18.0* | 63.0+10.5 | 26.9+4.0*
Noradrenaline 253.6£20.7 | 292.2£26.7 | 119.7£10.1 | 143.4+ 7.8 | 523.5+23.5| 855.6+21.6* | 62.5+ 2.7 | 23.6+2.4*
Asterisks indicate significant differences between SHRSP and WKY (P<(.05)
pD; value
Aorta Sup. mesenteric artery Portal vein Tail artery
WKY SHRSP WKY SHRSP WKY SHRSP WKY SHRSP
Phenylephrine 6.79+0.09 | 6.82+£0.08 | 6.70£0.14 | 6.88+0.14 | 6.53+0.04 | 6.39+0.07 |6.08+0.04 | 6.14+0.10
Norphenylephrine | 6.20+0.16 | 5.94+0.10 | 6.60+0.17 | 6.71+0.20 | 6.09+0.10 | 6.19+0.11 |5.50+0.06 | 5.66+0.12
Methoxamine 5.50+0.16 | 5.07+0.08 | 6.09+0.15 | 6.29+0.11 | 5.77£0.03 | 5.61£0.07 |5.524+0.03 | 5.51£0.12
Noradrenaline 8.09+0.10 | 8.12+0.09 | 7.55+0.09 | 7.78+0.18 | 6.92£0.05 | 6.79£0.08 |6.924+0.13|7.18+0.14
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Fig. 1. Dose-response curves for phenylephrine in isolated aortas (A),
portal veins (B), superior mesenteric arteries (C) and tail arteries

(D) from SHRSP and WKY

SHRSP 55+0.5mg, PIfkcix WKY 3.1+0.4
mg, SHRSP 3.2+0.6 mg Th - 7. Fh ol
BICE T SHRSP & WKY & iz
T o o, REWIZIL 37°C » Locke ## s,
95% O3, 5% CO, DEAF A THR LIz,
REBERERAICTEA L.,

ERER
1. KERCcoORE: PAExvwFho BHE

BT HFERE N I X OEDs fEi £ 127
Dotz (1), Lihsi-<PhE oFE (D)-fX
J& (R) B EoMIcE s - e (K1),
NPhE % k 0f Meth % PhE & [T, -8
T BENE X O EDs [HILTE ORICEN
76, L7edio T D-R iR b lE oicEd s
Moz,

2. LIBRIEEIRCORE : KBk TORE
LU <, PhE, NPhE % X 0t Meth o & A3E
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2. SHRSP & WKY & 0 [Eic 2 p3 7 b 7z,
EDs, {E & SHRSP & WKY & © %1% /¢ 2>
7o, LichsT by o D-R ik
SHRSP & WKY DEiczE L ehs - 1o,

3. MR copfE : SHRSP o PhE o &
KEDIWKY o hictb L 1.7fEDEDH D
FHEAET 7 (K1, NPhE & X 08 Meth 4 [H
#<, SHRSP o 57\ 1.6 fZDEHo#EA %
U7, PDEIZ T ONERIC IS T
SHRSP & WKY & ofjicziiieh -7tz L
75 T SHRSP o I fE#E o D-R i ## 12 WKY
DFREL, EHNOEBOZEIRLIC,

4. BEFIk o SHRSP t» PhE o
HARKEDEIWKY 02z hofgdd% Thoi
(X' 1). NPhE % X 8 Meth 3% [ 4 ¢ SHRSP
W WKY 072 o 40% th-te, FHEI
BT HRAEENIZERBETH - 7. KILHE
# o PD, {Eix SHRSP & WKY & oz
ootz (K1), Lizpd- T SHRSP Tt &I
w3 D-A i, WKY oz il L T~
DEFDOHZR LI (KD,

% %=

PRI EDFE Y 5 e Wil & ST
\+% (Rohodes &, 197D, [k ¢ PhE, NPhE,
Meth o {EH 2 WKY & b 4 SHRSP 23X
xR L &1 SHRSP TtD ay SHEE DR
IS D TR EI R X B ke R F o B 5
BEETERVY, BEIC o TEEORKE
DIHEL TR EEZLDLONEYTHD, L
L—77, PD. {BEIZZE X2 h o Te D TRREDH
FE I B s EE 2 bbb, KBRS L O
FIBHEESRMEDOKELHR 5 1F5H & Sh
BERTHD, THLDOEET, o FIMEDIE
Fi 23 SHRSP & WKY & o TN Aot
DT, KBk X O LBHEKEIR T o &
HRORIGHEDTIE T EEZBRD, HED
' %h 85 #1 » SHRSP 13 Noradrenaline ® [
G WKY X h b kThotctmELTW
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HOTCTHAM TR EMED 5\ EXMF D Hh 7
2—AT7 I VOMAKRER L T o TEED
FIGHEMET LicEE 2 bh b, BEBIRIIED
HECBIfR L, HRAFAET 2 EERAMETH
HEEIND, an BIED RIEHEE SHSSP 07
NWKY X0 b/ Thote, LichisTIZ DR
BT o TREO RIS MO & R
LEZLNRD, MABILL D LEYORHE—F
AR BN & G HED 2 >DDRTF b
D, BAMEIEDOZEETORKEDOERZR
L, it Ca oFIHEARRT EDNT W5,
WTFROERETH an EEEO BRI ZL
I D> Te D TERARDOHE F D H D ITZAL
Wi E 2 bR, CanFIHEDZNELL,
Tl OB LIERICIVELRDL EEZDR
5.
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Vanadate-induced Contraction in Various

Vascular Smooth Muscles
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Research Institute of Hypertension, Kinki University and
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Vanadate has been known to exhibit inhibi-
Na,K-ATPase and Ca-
ATPase of various tissues (Wang et al., 1979 ;
Bond and Hudgins, 1980 ; Searle et al., 1983).
It has also been reported that the drug

tory actions on

induces contraction of rat and guinea-pig
1980 ; Rapp,
However, little has been known about

aorta (Ozaki and Urakawa,
1981).
the actions of vanadate on other vascular
smooth muscles. In the present experi-
ments, the effects of sodium vanadate on
various types of blood vessels including those
obtained from stroke prone spontaneously
hypertensive rats (SHRSP) and Wistar Kyoto

rats (WKY).

Meterial and methods

Helical
arteries and basilar arteries were obtained
from SHRSP, WKY, rabbits and guinea-pigs.
Preparations were incubated in modified

strips of aortae, mesenteric

Tyrode’s solution. K-contructures were in-
duced by changing the solution from modified
Tyrode’s solution which was made by replac-
ing all NaCl in the solution with KCI.

oped tensions were measured isometrically

Devel-

by mechano-electronic transducer.

Results

In the aortae of SHRSP, WKY and guinea-
threshold
sodium vanadate of tension development was

pigs, the concentration of

between 5Xx10-® M and 10~° M, and no varia-
tion among animals was observed. The
heights of contraction at 5x10-*M were,
respectively, 81.9%, 76.2% and 61.6% of the
heights of K-induced contracture. The size
of vanadate-induced contractions varied
among various types of preparations. For
example, they were 56.5% in rat basilar
artery, 28.0% in guinea-pig aorta, 2.8% in
guinea-pig mesenteric artery, respectively of
the heights of K-contracture. Variation
were also observed in the same types of
arteries from various species of animals and

in the various types of arteries from same

%&i

o
<

Percent of K-Contracture

RN

a b m a b m a
SHRSP WKY

f=)
(U

b m a b m

Guinea-Pig Rabbit

Fig.1 Heights of sodium vanadate-induced con-
tractions in various vascular smooth
muscles. The contractions were initiat-
ed by 10-°M sodium vanadate and their
heights are expressed as percentages of
respective K-contracture. Each column
represents mean value of 8 to 21 measure-
ments with SE. a: aorta, b: basilar
artery, m: mesenteric artery.
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A B c\f
Rabbit /

100
Aorta mg

tNaVOs | 1 uab NaVOst 10 min

O

Fig.2 Effect of ouabain on vanadate-induced
contraction in rabbit aorta. A: control
sodium vanadate (NaVO,, 107*M)-in-
duced contraction. B: ouabain was
applied. C: sodium vanadateinduced
contraction in the presence of ouabain
(Ouab, 10~*M). Sodium vanadate was
added 2hrs after the application of
ouabain.

types of animals (Fig. 1).

The tension developments by sodium
vanadate were not blocked by prazosin, yo-
himbine or guanethidine. Phentolamine also
did not block the contractions but it rather
potentiated them as observed in rat mesenter-
ic artery. Treatment with 6-hydrox-
ydopamine could not prevent the contractile
effect of sodium vanadate.

Quabain of 10~* M or 10~* M caused tension
development varying among the types of
arteries. However, it could not block the
sodium vanadate-induced tension develop-
ment (Fig. 2).

In the depolarized preparations, sodium
vanadate induced a small transient contrac-
tion followed by slow relaxation in most of
preparations. The degree of the relaxation
also varied among the types of the prepara-
tions, being more prominent in aortae and

less prominent in mesenteric arteries.

HASEEFRE  2003) 1984

Discussion

Variations in the action of sodium

vanadate among various types of blood ves-
sels were demonstrated in the present experi-

ments. These variations may not be ex-

plained either by differences in the innerva-
tion or by differences in Na, K-ATPase.
The variations in excitation contraction cou-
pling mechanisms, especially in the roles of
Ca, may be a cause of the variations.
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)V AESERICH T A T e AR S5 v v OIEH

FMKFBESE e
X B B K

TR & K

*

L ®»Ic

)V oSEREEERRII AR LT (1) ) v oA
HAES 5 R EE) A & T TG BB R DA
B LI U ERET B Y v A EFFOR
FAERIEE S ZER R ) v s &, (2)
) v SRESEIE R O B RS T iGN E S < BEEINY
R EEE L X% 2 3T & B (Ohhashi,
Azuma and Sakaguchi, 1980), & [El%, #E
B v S~ ER YR LTV B YYD
BRI ) v R T, BREMINHEORE &
RIgs3 5 x 7ezxz2 752>y (PG o
R e PGS L T,

KERMEE LU AE

ARACES Iy v OBEIK L b AR 2
~3mm OPLRLRKVER Y voAERRH L,
JE BRI ML A T BRI L 7o, 18 S mm o
P Gt AEREARZFR L7, AR 37TC
e X hte Krebs % Gk mM : NaCl 120.0,
KCI 5.9, NaHCO; 25.0, NaH,PO, 1.2, CaCl,
2.5, MgCl, 1.2, glucose 5.5) ¥ F o 5t -
BF LI RER T 27 95% 0,+5% CO, &
EHADBRZ AT, pH & 7.4 iR L7,
EHIEAERT 2mN ZEAR AR L7 (Ohha-
shi & Roddie, 1981), &7 M) D A 5E ) % 5
RS Lieh b, BRI LFIL S,
flrxrmnAg vy ORBEREN L,
A#H)1z PGA, (Sigma), PGB, (Sigma),
PGE, (/) B3R5, PGF., CNEEMS), PGL
(Upjohn), 6-keto PGF,, (Upjohn), dl-nora-
drenaline hydrochloride (NA) (=3t), l-iso-
proterenol hydrochloride (ISP) (H#HLZ),
phentolamine mesylate (Ciba-Geigy), pro-

’ =

pranolol hydrochloride ({Fk1t2), atropine
sulfate (HH3K), methysergide hydrogen
maleate (Sandoz), diphenhydramine hydro-
chloride (Sigma), cimetidine (Smith kline &
French) ©t# %,

ERER

M1 AR v EFREG O B RT3
%5 NA (100"M) e b0t PGF,,, (1007 M) o
W e PR R LT 5, RHEBE, ) v
BT 1 AR 2~3 B o S E CHAIE L
WEBRIFEYE L. NA & PGF ik & dbic
B RMIURE O L IRIB A8 et FERIC
10*~10—°M o PGA,, PGB,, 6-keto PGF,,
T Thd, AERFECY Y BEEY v
O B FMEIEEE - IRIEZ @D ic, T oRIGHK
13 PGFy 23 b 58 <, ouT PGA,, PGB,, 6-
keto PGF,, DJETE T L7,

D3WT, PGFe RGO FERBICRITE 7
I VvIEEMEOM S o TERE L (K
1B), 1007M NA ¥z X 5 B FME I HE o #8
B - IRigssh e, K 1B ERCRT X 51T,

o L 1

NA 10'M [__PHENTOLAMINE 10°M ]
NA 10-'M

S T

PGF2, 10°"M [ PHENTOLAMINE 10-M ]
—— 1 MIN i,
BT A ) v B0 B RERECNT 5

noradrenaline (NA) 7% 0Nz prostaglan-
din F,a (PGF.a) oS8RI 75 KIGHI.

B: ki NA 72 &5 0Nz PGF,, o fFHicx 3
% a W phentolamine o 8%,
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Fe bk IHE AR « IRIE O SR IE A X o BRI O R
MBI L > The FEEXFrote, (K
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hoto, REEDOH ST PGA,, 6-keto PGF,, i©
I A EDOER b W ENERIC B W THRD
bz,

B 2A Xy B Y v o 0 B RMIEIC
%f3 % ISP (100" M) & PGI, (10°° M) KIGD
BAEGIZ R LT\ 5, BIERE ISP o bic x
D BRI OSERE & RIBIETR L, &S558
15 THRBEEIIIEA L, EHRERDE
Foc kb ARMEEIEDICHI L, Thic
L, PGL, 12 B HMIEORIED A XK T S8
e, HEEK 1.5 5T B RMEIE A A
W Xt #6 D 1ciic b IEERIERDET
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X - THEENMEORIE 2 HE ISR bH
B, MR E L, AOZNERE 1078~107°
M PGE, o X - THiRd b, PGL, &
PGE, i X 2 B0 ZE N{EMHX10°M pro-
pranolol (¥ 2B), 10°*M atropine, 10~¢*M
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ERE o1,
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v OB ) v B R B BRI
10-8~10"°M o PGF,,, PGA,, PGB,, 6-keto
PGFi, 12 X » T HEKRFHNICIFRHE - IRIE %
g, —%, 1078~10"°* M o PGI,, PGE,
& T B R MEIUE O IRIE 2 3% L 7o 2 E T
IE & A EHERRIFE &Ik » - (Ohhashi &
Azuma, 1984), iz CczhboD PG fERHIZY
v SR IR R T A TE R FRIC X - T
LTW5hBZ EDRRBE i,

L EnZHSE X b, PGF.q, PGA;, PGB, (3#EE)
Y v A R X T ) v A HER M
4, PGL,, PGE, i3z ) v <~ &% I35 =
EDEE I iz,
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BRI 5 Auerbach WiE# O FA: &
M EE D 2L

FRAENLE RN e AR

= B

Wk, £

BRISZ B R E AR

Bl BEKRER, B R

&

B rRt E R, mRiRME R & S hT
Wh, Hald, ot RN EE OB E M
wEB L, BA 7 Auerbach ffEsE D 5
FrfEds e 7 e VBROBALE ST LG LT
(B 5, 1983). & ENE¥ 1z, Auerbach i
DFRELZV2aY I 7V BIVREET 4 T rE
7 5V ORECOWTHEN LD THRET 5.

[l

;] &

ZHEH3~10 B © HIE % £ B 59 1 £ Y,
Hamburger & Hamilton 12 $¢ - T stage 75 $8
L, TH&EE &R oW TR BB
HIMR AT - T2,
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(i), (vi), (viD) &>\~ periodate, lysine

-paraformaldehyde [& & #% @ 6 pm 3 &5 U A
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BoHBicE VRO e 7 e vERIEEAT S
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JaE, mEERREIEce 7 e VBIZEE
iR chte, Lo L, Auerbach figss HEBI % &
DEDO e 7w VERITEAD L,

C. Wigibs7 Vv =y /79 vDRE:
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BN IR AR X O BRI *°S o 3R\ /TE
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stage 27 LRI R A B 23T AL S, stage 30 LAREIC 72 % & PR B8 M
Auerbach fZ#E ) B4 %, Rg: Remak ## i, Ap: Auerbach ##3%,

cm: PERETE.

DRILICHERMIAB L7 4+ Tex 2z 5
ROEAMICHFET B2, NERHE O btk
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WER LI, invivo F 0¥ in vitro 123\ T4l
FANEEH L > CHFEIID LOHENR BN
% (Newgreen 5, 1982), v 7 r vEEITFA
W IR MR 2 B AL RAAE L, M
MOTET 2852+ 5% & &h b (Pratt 5,
1975), ¥t=, 74 Tk s+ L, HEEILL
MERRMPOWERE%Y 5 s L (Rovasio b,
1983) fbic 8% 5. % % (Loring &, 1982) &

DHEVR ORI S,

4 [E$ 4 1%, Auverbach g o H B I £ 5
MfasEE D REEDZAL, Bl ffE#E o H BT
WCEETHh-Toe 7 VERD MR D HBL%
BAT2HIE, BIL7 4 70505V \iik#
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RO FAEL b oM EE I X » CTHil
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U 7= 1 SR oD B 8 BE P ~ D i H B % 7k
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Extracellular matrix materials influence quail
neural crural crest cell differentiation in vitro.
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embryo. Cell Tissue Res. 221 : 521-549.
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Migration of cranial neural crest cells
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77Ny ~HREEDFE & Nervous
System-Sperific Enolase (NSE)
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H— A HE
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=
=

I

FHIR = = = —FEEPIERT AL
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WNE LUV Hk

TARAE—=FT v FRF GRAE 1L H2 5 20
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PLP ¥, v A=K CREEL, HiETH &

B

T 74 VHIRRER Ui, SRR
(3 Nakane vEiz X % M2 AV, PLI03E 34
7 v b NSE v+ ¥f1E, #iv o S-100 &G v
B F ME & V7,
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1) NSE o R#

FAEILHECE, BEBERH1I-2mm <, §
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IR LT B~ = 72HR L T\, 8
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B R e, MRESMRESET 7 ) THilRosn e s hTus, C BEIBHE T v FIRFO T
e85 > NSE gy,
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g, C: JEE 18 HE 5 » FFO/MED S-100 BG4t D: JAE 18 HB T » + FOREE T

X 2.
o S-100 4 19 g,
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BIBELERNEFER TR~V = 7RI HIKE
<ieb, BEOKETE & FE O X HIE 7RI
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MEEDOREN L > ZH LT 5B,

fa4 15 B B T4 L3 % © NSE B/
aZ b b X 5l M2A X415 HE
DBETCED2ODBEINET, Ty
SNy PRI NSE Bt fila &880, G0k
BIEER FE © NSE BBt fifla R o ey, B
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D S-100 F=EBEHMAE (7 Y 7HIBD 2R, &
o, TOEAN g AHEEOR y b7 —2 37
DREL T\,
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D) 24 BERDH B0, T (K 2D) <l
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LaL, 4% 1 HBBERE ©S-100 EH
M (7 7/l 2R 5 X ST,

z ®

I EH S D TERBICKI L, £K
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AR \WT, Mkl s 7 v 7/Mko s
fiwe NSE, S-100 7K [ 0 HLMiE % 7o R
BEHREBC TR LTEL, ZOEKKE
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¥, SSI00EBEXHT L7 ) 7RO HR
RO EX W RV BRAD, Thib
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D =a-r vEREREEH =/ 7-¥
(NSE)k X 0%, 7V 7HREM S-100 FHEH OB
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NG REN MR BN 9 5 AF64A OB

PR

A R W, Ryl

AF64A (Ethylcholine mustard aziridinium
ion)i3 ACh S HET % & ki, BEIRFgIC =
) FBMEM R R ICEE S h, MO EEY
ETEHEREOSVMREHFETH S (Fisher b,
1982), BEEERhic kT, =2 ) vIEEIERRE
DEERBRE L EDTDHEELLNBEDT,
BEPY e G B x4 5 AF64A o FH & st
L7,

KR A A

HEELE Y PERRAERL, BEbicEIGEH
L0 A~ 10 cm o FAL A Bk 7o [ A
HL, ITFoRBRICH -,

1. BFESEN: WRc X b, BENmRE
D U e BB E B A (LMP A 2 7ER
L, #48— FERE(Ty®H, 37C @K T

200

-

100/

9% of single pulse contraction

OJEQ 1

) -

i REER

& M =

(S5}

E=R i

o nflimcEERs LicH&ER %Y A L CREIH
¥ (EFS: 0.5 ms, supramaximal voltage, 10
Hz, 50 <1 =&, 200 B4 %17\, AU 2 ILHE
&R M, ERICELE L7, organ bath N
i, FTEDERE O AFMA » & Ty T, 2
m//min TR L.

ACh i HHERIC Tk, LMP EA%Y =+
v GuM), 29 v AuM) &L Ty &
R L, W% 12 58 IS HT IR & ACHRER IR
L, A%y b BB VT bioassay L
fz.

2. BEEMBER: =¥V v GuM) &L
Ty, 37C W& TIE, EX3~4dcmoFi
DRMEICER6~Tmm DO P 7 AEEXFAL,
AR RN 10 SR L, Bt S h
% ACh BZJIE L, EBRETH, B bk

1 |

0 30

60

90 120 min

Fig.1 Antagonism of choline to the inhibitory effects of Af64A on EFS-induced contraction in the

longitudinal muscle strip of guinea pig ileum.

]

o choline 50 uM, e——e AF64A.

Ordinate : amplitude of contraction as a percentage of the contraction induced by a single pusle
at the begining of the experiments (0 time).

Each point in the mean of 3 experiments.

Abscisa : time after administration of AF64A.

Vertical bars show s.e.
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800

500 |

ACh release (ng/g tissue/10min)

s.e

N R~ N R

AF64A 625uM

Fig. 2 Effects of AF64A on the acetylcholine release (A) induced by EFS (pulses of 0.5 ms width and
supramaximal voltage, 10 Hz for 5 sec every 40 sec) from longitudinal muscle strip and (B)
induced by radial distension of the intestinal wall of guinea pig ileum. In (A), during the 48
min break acetylcholine release was not measured, but the bath fluid was renewed every 12 min
with Tyrode solution alone or containing AF64A (62.5 uM). ——Control, mean+s.e. of 5
experiments. - in the presence of AF64A, mean+s.e. of 8 experiemnts. In (B), N: undis-
tended sugemt. R: radially distended segment. Vertical bars show s.e. of 5 experiments. *
p<0.05 as compared with the corresponding control.

FacBRMETR C 10 AL, MM ACh &%
e L,

3. MHBE kT 2% 8 EB: Tren-
delenburg iz X b, AKALFE 30 mm ¢ 30 #R,
10 SREfmChiELE L, R T HIEBOfEE
7 ) D WL & RS TR A B A R R ER L
7.

i £
JHFTESRIBOT X 5 IG5 % g
AF64A (7.8~500 uM) 1=k » FIEHGEM
ISR VR B A X A, 62.5 M Tk 2 IR R
3, FaA ESEe g L, EmikE AF64A ©

X, Y5, Bbic—BE0NMEN R DR
etk B Le, chboilflzhRE, Bt
wwa ) vRFAIRRERATAZ LItk ), FHLIE
WEhnt (KD, '

ML v o ACh it icswt3 % 842 . AF64A
L EFS X 5 ACh it %, fERARRENCFEITL
TELSIMHE LA 2A), L L, BFH ACh
BT FEA E B L ey 7o, Bz, ACh ik
X, SEMTRAOBEEMBICL b, FEMHE
R 3~5 fFIcEnd %25, MBI d &<
B b, EAY, RO/ XL b AF64A
(625 uM) ILBFE L THL T LItk b AE I
fl i (K2B), MESERKTHR, EHIicl
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& L7 ACh B xigaF, AF64A ALERE
WFRIEE T, BABHERCE L 28

EHRISERRE M 0T,
iREREB IC N T 5 R

AF64A (62.5 uM) #55, #9 60 7 T3

By RBIRFORERE SR OBFESE THEKT 5

2, A IE OB I B LL s ot D
ORI D858 & I R E IR EE B O R
FEMET L, BB 2R, WEMED

FIEAC AR U, REAED T O BUE XA
A& F CRE W E THA L,

z

I

LA oFER L, choline mustard aziridinium

A AV OFET, BEAMECKTS =) VI
B MR O MREENAEIND Z L HRLT
W5, oA, mantione » (1983 a) o
*aBEEcoOMRBIc—3%T 50, AF64A ofF
Aid T - < hEBL, KRoFE L ki
BRI, X, ZOFANR2 ) VIck 5T, X

SEHShD T L, RAEWIT » b HEEIMEHE

&5 (Allen, 1983), #:ikfk (Sandberg i, 1984)
RO THE 2 ) VIRD AR KEET 525, &K
o B L -2 ik choline acetyltransfer-
ase IEMEICIIFE A LB LY 5 2 I\ (Mantione
fi, 1983b)Z & kb, EAE v b GEEAN MRS
AT X, MR RA~D 2 ) vEHERIEE L,
ZTORREAChOFE X LD LI LD,
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available acetylcholine 7 — v &4, & X
#, 2 ) VIFEEMEESOET, WHFEIHO
Wl bebTdb0sELD, R, BEE
AF64A i, MRRAIEIC X % IUHE %2 — @i o 1
K&E, AENECE2EEBCE T, —i@
HIHEER TR O RMEZ R I8, HEOHK
B AF64A 2385~ ACh i R HEVE R & 75
EEFRAEZIETHRENE 2 bR DH,
DRID W TIRECHRAHTH 5.
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Allen, M.C. (1983).
on the rat superior cervical ganglia.
Phaymacol. 79 : 489-497.

A. (1982).
cholinergic hypofunction induced in mice by
ethylcholine aziridium ion (AF64A) in wvivo.
J. Pharmacol. exp. Therap. 222 : 140-145.

Mantione, C.R. et al. (1983 a). Selective inhibition
of peripheral cholinergic transmission in the
cat produced by AF64A. J. Pharmacol. exp.
Ther. 225 : 616-622.

C.R. (1983 b).
presynaptic cholinergic neurotoxicity follow-
ing intrahippocampal AF64A injection in rats.
J. Neurochem. 41 : 251-255.

Sandberg, K. ef al. (1984).
neurotoxin: AF64A’s effects in rat striatum.
Brain Res. 293 : 49-55.

ik
The effect of choline mustard
Brit. ].
et al.

Fsicher, Long-term central

Mantione, et "al. Selective

Selective cholinergic
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EERELTE R, Lnl, 4B - EEYRR
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THAHBPREBHECR WD, RE~AFHD
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B, N 83.3%, 5D 75% w4 <
IHNEIT & fe b o Tz,

4. AR, RIAZREAPREEENTEE, Apamin 1X
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% 0" Substance-P o fEH 2T, BAFE
€ 18: 250-253,

AF EH (1983). & b EPHEQT OB MR RIC
%35 VIP RO S-P o Jiieo\T, BAFE
ek 19: 239-242,

Bywater, A.M., Holman, M.E,, and Taylor, G.S.
(1981). Atropine-resistant depolarization in
the guinea-pig small intestine. J. Physiol. 316 :
369-378.

Gillespie, J.S. (1982). Non-adrenergic non-
cholinergic inhibitory control of gastrointesti-
nal motility. In: Motility of digestive tract,
edited by M. Wienbeck, pp. 51-72 Raven Press,
New York.

THBIER T HIET F v ) v ISR G I
ST A 4-7 3 ) o voRhRE

IEPREs
KN

T C & Ic
WHALE /A ST 57 F v ) v il
PEBAT L, BENOIET K v o ) v I
DO S B IEEYBECRERT 53D EF 2
bhTky, OB, SRS A
F v asBE T A EAEM bR, EEN AR D
bo7eFra ) VHIEE L BELUTHL Z L
PR E TV 5 (Holman and Weinrich,

&l

1975 ; Ohkawa, 1984), —7F, EBjfEERumD»
SOEEWERENE, 4-7 31 /7€) O v c g
IhbzErHEEhT\w5b (Lundh and
Thesleff, 1977), AEEIZ R\ TIE, 74—
RO X » CTAT AT I/B EE B OIET
V) IR DR AR L LT,
GEHERB T 547 3 780 vV
(4AP) DZhRAutE Lic,
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4—AP 5x10°¢

5x 104

Fig. 1 + 18l PR oBEN & IP 1wkt % 4AP o3
A AAP I X BB O AL, B 4AP 1 X 5 IP ok & S 0%k, C. EW#¥E © % 0 4AP th©

o 1P, BEE g/ml. 1-3 3% —H 50 & 5
E. LR,

SN

ELEY PTG AORH L CER
mmXx2mm) ¥V, 74— FRIE L v IE
7 Nvr ) SRS (PR EE LD, #
NERIC X D MBRAREER AT - o, BRI
X vHRIALI,

ER#ER

+ 8BRS O HEEAA X -51mV T
B otz AAP 1077-107° g/mi Ti3Fa A E B
ey, 107¢ g/mli Ll b o EE CIEERS OB
Yz binte, IPokE & CEEH102mV) i,
1077 g/ml & TREALRED bR hr ot i3,
10 g/ml L Eix, IP ok ¥ X kA8
Lic (Fig. D), %7, SREE D 4AP fhCidoff-
depolarization OHEIN & A 34 7 Ferk HAHE R X
nic, ThbofiRik, MEFHELZREL R
KT, WMEGILS 2 IPrcowvwTh BAEET

IP, 4 (3@ & % 1P. A, B 3% 1 F nE{E+S.

%OYLC_

1& Ca (0.25 mM)¥erh C I3 EE AL A & 1P
DREIDOEA DB HZSNG, DRt 4AP
GX10™g/mDuEmMz 5 &, BEEMILE R
T50, IPOREIREFHKFOKE X1l
L, FEHMLA(Fig.2), colP, =3
43— (2X107°g/ml) B O"EGTA (1-2
mM)IEIMC X b, B ThENK L, € Calg
Feo Baimmmg, IPxEIEXEL2, ook
EA4AP I X % IP OIS S hvo 1o,
i Ca GmM)EH T, EEMOBINE IP o
HWRBHZBIAHH, Fic4AP (2x107* g/ml)
mImc X v, IP ok & JEFEEF O 123% 1o
L e,

ABKEE XRS5 &, oL
WO T OB R B H BN 50, &K
(15.3-48.2mM) i3 IP ok & DR,
FEKEKA2mM)F T IP ok X X
NHa bR, BKEHICEKIT 5 4AP1075-10-*
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A C
=
\5/740 n=45 30 6 Control
= P< 0,001
= — *x
<5}
2 @ 0.25 mM
& e — Ca
g ~501 P<0.1
£
Y T
= c L—0.25 mlM Ca— +
4-AP 5x 107 g/ml 4-AP
5x10
B —_~
>
- n=45 26 16
& 150 — ——
Yt - +
e P<*9 ﬂl Verap
] 2% 1075
2 1004
g
g E]
= of
] L0 25 mM Ca

4-AP 5><10 4g/ml

Fig.2 & Ca %o IP iwx4 5 4AP 0%h R

\IIEIIII
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P —
e
B
oo

+EGTA 1mM

—
w

+EGTA 2mM

A ECa RO 4AP 1o X A B 02k, B. & Ca RO 4AP 1t X 5 IP ok 2ok, C EH
W, & Ca g, 4AP o IP. 1B —HI8, 2 XRERNBC X % IP. & B 4AP RO ~

5,03 =L ROEGTA 1z &

g/mDyEmciy, IP kX 2%, &< OBEAT
ST BORHR LRI,

2-T IV TVEL2LG-TTI/IEY)TV
(10%-10* g/mD 1%, WTFhIBREEICE VT
IP Dk a8, HEGHRIZD b
o 'ﬂ._

TEA (0.1-1mM) icX b, IPoKE 312
M b L, BEAME TEA X AL
7. TEA 0.1mM ik, IPDKZX X DBbn
(117%) », TEA 1mM ©i¥, IPo K& D
B (54%) 23 b, 20 HRENER T IP 1355
AEHEK LI,

+ofeBEA T, 74— FEIBOC X AR
#EN (EP) 2432t hTh s,
EP 243 2 Mg, 4AP (10~*g/ml) T Xk
h EP o AZBdbhntc, 2O EP X7 + e
v (1078 g/miD). X b gk L,

% IP offl R T,

z -
4AP 32 ) vHER O 7 F L) vEMHRE
FELBT2BEWEREYHEEIRS
(Thesleff, 1980), & . & D 1IEAGFE Y E Hi i
Be, HILBCRTZIET Vv i) vHEEY
BRUE OB S, 4AP 2T FLr )
vHEMHHEORE Z BRI 5 & LB THIZ
o, ERERICRTIEL, IPokE R, E
WK, K Ca¥g, & CagFicis\\C, 4AP It X
DL, —7, Ca#hpiihic X v IP 30l
XhazEanb, 4APE 7 4 — 0 FHIBERZ,
I E i e 3 e Ca influx 28803 %
dnLEL LMD, K TEA R IcEKIFS IP D
%M%,%%<%‘%®CamMX%%&6%
EBbh5, i, BERO ) v MR
#%@F%%EWE%MPKIoT%ﬁﬁh
5bDEEZBNS,
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Holman, M.E. and Weinrich, J.P. (1975). The
effects of calcium and magnesium on inhibi-
tory junctional transmission in smooth muscle
of guinea pig small intestine. Pfliigers Awch.
360 : 109-119.

Lundh, H. and Thesleff, S. (1977). The mode of
actions of 4-aminopyridine and guanidine on
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transmitter release from motor nerve termi-
nals. Eur. J. Pharmacol. 42 : 411-412.

Ohkawa, H. (1984). Effects of divalent cations on
the inhibitory potentials in the duodenal
smooth msucle cells of the guinea-pig. Jpn. /.
Physiol. 34 . 407-425.

Thesleff, S. (1980). Aminopyridines and synaptic
transmissdon. Newuroscience 5: 1413-1419.

BRICXLDT vy PEREHOT72F 12 ) VI
X495 KOG MK

WBERRRY: BEFHE
a HF oM R P B ER

EH D HIIEKDOBAI X - TREHEILD
WATHZ LRI <MBbATWS, BEOKF
LT, SEREDBENC X 5 KO KEI
EHRELLRTWA, LL, KEOBHEIZR
EOEEEB I E TR L S (Deal et al,
1979 ; McFadden et al., 1982), SEHgicxt3
HEEERALTOE2ZOND, £ 2 THAIL, #H

12 o Trachea

HLl7sy P REFEH>AVC2 ) VIFEE
TR g h B & acetylcholine IW#E 1 8 X 13
BEOHEHET LT,

] o3

vA AL =T v b (HE 250-350 g) A,
SEOYR DB b RE, JE X strip-chain £

~ Bronchus
20°C
" 30C
109 e |
z
g
. 8 -
2
Z
3
R 6 - .
A
]
&
I3}
S
4 < .
24 4
0 T T T l
6 5 4 3

—Log [acetylcholine] mol/]

Fig.1 Cumulative dose-response curve for the tensionincreases of the rat tracheal andbronchial strip-
chain preparations caused by acetylcholine (1 gmol//-0.3 mmol//) at 20°C (o), 30T (A) and
37°C (®). Each point is the mean value from 6 experiments and the vertical bars represent S

E mean. *p<0.05; **p<0.01; ***p<0.001.

They were compared with the values at 37°C.
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a 37C

Caffei
10+ Acetylcholine me _ KCl

Control

84

Increase in tension (mN)

O‘ T T 1 L

5 4 3 2 1
—Log [agonists] mol/l

o

b 20C

*I Caffeine

y Control
**g? I/I

109 Acetylcholine 1 KCl1

z
E
§
g 64 ** 4
jo
s
o} * kK
=4 i
?
<
5
,E 2_*** n
0'J T T T — T f -
6 5 4 3 2 1

—Log [agonists] mol/1
Fig.2 Effect fo caffeine on the tension increases of the rat tracheal strip-chain preparation caused by
acetylcholine (0.3 gmol//-0.3 mmol//) and KCl (20-60 mmol//). Agonists were applied
cumulatively to the organ bath at 20°C (b) and 37°C (a). (e) Control; (0) in the presence
of caffeine (0.1 mmol/). Each point is the mean value from at least 7 experiments and the

vertical bars represent S E mean. *p<0.05; **p<0.01; ***p<0.001. These were compared
with the control value.

KEEB L, ThEES Y 2@ T Krebs

bicarbonate ¥ (10 m/) #% &5 organ bath & R

CREL, TOENEEEH L, s WH L7 v P REW & KE S H o basal

BEWOWRER 37C 5 30C H 5\ 3 20C i@ tone lIEBBEOWE L HHE (30°C, 20C) 5

BHTBH Lk - Cfilebhte, RESHE IERI-THEYZFihoeh, acetyl

VERRREI 3 o TH 5D, choline (1 gmol/-0.3 mmol/!) & carbachol
(10 nmol//-10 gmol/ 1) D IS ENC & - T
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HEw sk L (Fig. D, WiEAx ) v 27 ko
WA 19 4 kA CRE A (0.5 Hz-5 He,
0.3ms, 25V, 6min) 45 & NTEM = ) VIEEIMH
MO RATIC X DR ET B0, ZORFED
FRAC L - THM L, RICERIC L S
acetylcholine o F G KI5 3% 2 7 =
2 nwiEt Lic, KREHIC I\ T, acetyl-
choline D& IR 1T X 5 IL#FEBE 56 1% tetrodotoxin
(0.3 gmol/ 1) % %\ ix eserine (0.1 gmol/!) £
HETThH@RDLNIE, [EHOLANY =y 7
Z94KC %513 B acetylcholine o fggE# (Ka)
13 37°C T 4.68 umol/1, 20°C T 4.66 umol/! T
B oto. —H¥Ew o NaCl #& 2 10 KCLic
B 72 & X o acetylcholine (10 gmol/[) I
#E¥s L 0 Ca* #Fr ¥ EGTA (0.1mmol/l) %
tn % 72 & X OKE WO acetylcholine (1 gmol/
{-0.3 mmol/ D) #EE & KR T (20C) T
#5472, Caffeine 0.1 mmol// (Ca 73R
5 Ca it ¢ 53y (Endo et al., 1982))
# %\t vanadate 10 gmol// (Ca-ATPase fH
=% (Nayler and Sparrow, 1983)) 1%, Zh
B &% 5 0 basal tone &% 5 X IF &7
U T acetylcholine I A 58 L7z, @
I A 37C X h 4 20C THEHTHoTe
(Fig.2). #7125 » F S D acetylcholine JX
#7513 ouabain (0.3 mmol/[) & %\~ i% K-free &
Wb T S e,

% =

LEIOEBN L T v F KETEE, &
iz X v acetylcholine o G # K 3¢ %
SENH B E ST, TR ) v A
77— CIEWOAT, SEVE % BT % I
e GE7 Vv v EEN MRS, Kamikawa
and Shimo, 1976) o#dl, 22 H )V = v 7 ZH
thoo BRIWERI K B 5\ RO B 2B 5 L T
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WA TTHERE R A T, SRR X % acetyl-
choline o J5 it 34 K v Ml a9 Ca Jiy g B 67
5o Ca R oo R 2> Ca B H B o Il X
5 EEbhS, MeA Ca i s b Ca %
m X y % caffeine 3\ 1% Ca ATPase [HEH]
vanadate 7%,  hE H LY O Sl 2 SR
£ acetylcholine [ x A S LWV H HF
£, IHIZ OPEEANMER FTERTH -
el WO HEEE, ZOEREES TS,
bLbookdkBEENe b OKETFRHIC
BOTAEL AL, EBH D VIIEIOTA
W2 X o T U A R O KB ISR v~
WVTELIRDOLNDTHA D,

X [

Deal, E.C., Jz., McFadden, ER., J&., Ingram, R.H,,
Jr. & Jaeger. J.J. (1979). Esophageal temper-
ature during exercise in asthmatic and
nonasthmatic subjects. J. Appl. Physiol.: Re-
spirar. Environ. Exercise Physiol. 46 : 484-490.

Endo, M., Yagi, S. & lino, M. (1982). Tension-
pCa’ relation and sarcoplasmic reticulum
responses in chemically skinned smooth mus-
cle fibers. Federation Proc. 41 2245-2250.

Kamikawa, Y. & Shimo. Y. (1976). Phar-
macological differences of non-adrenergic
inhibitory response and of ATP-induced relax-
ation in guinea-pig tracheal strip-chains. J.
Pharm. Pharmac. 28 : 854-855.

Nayler, R.A. & Sparrow, M.P. (1983). Mechanism
of vanadate induced contraction of airways
smooth muscle of the guinea-pig. Br. J. Phar-
mac. 80 : 163-172.

McFadden, ER. Jg., Denison, D.M., Waller, J.F.,
Assoufi, B., Peacock, A. & Sopwith, T. (1982).
Direct recordings of the tempetatures in the
tracheobronchial tree in normal man. J. Clin.
Invest. 69 : 700-705.
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P e SR i N S
nicotine O {EHREE

AN B B K B H

i L &I

T H &8 SR 5 12 %4 % nicotine o 7E i
DWTIE, EAEy P RETRH TR X
Ot o MG E T, Zh B o G
R = tetrodotoxin (TTX) 1o k » T X
% (Jones et al., 1980), — 7, FxirErE o

KE STV EEA A - CHET L, nicotine
XD WHERIG D AT BEE Lic, T, ZOK
JO X HI TS X o TIRE N S R B A,
atropine F X TTX /¢ S ik ik 2 r 3 =
& 2 b nicotine I X % I #5121 acetylcholine
(ACh) BHENBIE LTI WaTREME A 3RS L
7z (Takayanagi and Kizawa, 1983; Ta-
kayanagi et al., 1984), AFEETIX I HiciEh
L8 SE 8 52 %3 % nicotine o {E SR %
B ONMCT 70D, FKEKIEZ FEH %AV
THREx Nz,

M, & M — R

KB HE

1. BWORIG: AaEERE (KE2-3
k) X ERELZ AR L, BEIRER E L,
BEARE 37°C i, carbogen % 3@ L 7= Krebs
¥ % # 7o U7- organ bath i §83 U 70 IWEER G
X 05g DATRTD S LICEEMICTLE L,

2. [PH] ##EER: MHEFRRLE S ERG
IZF % [*H]-choline % Bt » A ¥ %, hemi-
cholinium-3 % & {3 #%¥% % 2 m//min © Z|-&
TEEARZER L, DR % fraction collec-
tor 7 A\ CEEL L, % fraction o S M %
Btk vav—vavarvvr—ckhllE
L, th# AChEEEDIEE L Ui,

M FRK A FE 4511 nicotine (1075-10-3
M) CT—BORMERIGED ZBNBE I h, F0O

# 1. Effects of some drugs on the contractile response to nicotine. Each
value is presented as a mean+S.E. of the number of experiments

in the parentheses. *
value (100%) at p<0.05.

: significant difference from the control

Treatment

Nicotine, 3X10™* M
+Hexamethonium, 10~¢ M
+Hexamethonium, 10-5 M
+Pentolinium, 1076 M
+Pentolinium, 1075 M
+Atropine, 1077 M
+Physostigmine, 10-¢ M
+Tetrodotoxin, 3X107¢ M
+SX-284, 3X1077 M
+Chlorpheniramine, 10°¢ M
+Indomethacin, 106 M
+Prazosin, 1077 M
+Methysergide, 107 M

Incubation time % of contraction
100.0
5 min 31.6+ 3.4*(7)
5 min 0.0* (6)
5 min 60.0+ 5.5*(5)
5 min 0.0* (6)
5 min 0.0* (6)
30 min 178.2+11.9*(6)
15 min 99.7+ 3.1(10)
5 min 101.2+ 1.0(10)
5 min 95.6+ 2.2 (7)
30 min 97.4+ 1.7 (8)
5 min 98.6+ 2.1 (8)
5 min 105.4+ 1.5 (8)
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5min

[ S
200 1
150 4
L
=
@
o0 100
£
=
o
S 501
X
0
0 10 30 40 40 50 60

fraction number

X 1. A typical traces of efflux of tririum and
contraction evoked by nicotine in rabbit
bronchial preparation. The bronchial
preparation was incubated with [(®H)-
choline and subsequently superfused with
Krebs solution contained hemicholinium-3
at a rate 2m//min. The superfusate was
collected in 1 min samples and radioactiv-
ity was measured. The mechanical
response was simultaneously recorded
isotonically. Superfusion with nicotine
3x10~* M is indicated by horizontal bars.
Upper trace: mechanical response and
lower trace: efflux of tritium, ordinate;
efflux of tritium (x10° dpm/g tissue) and
abscissa ; fraction number. Note that
the efflux of tritium is declined by
repeated application of nicotine.

ARG ACh iz X B i KIE D 51.2+4.2%
(14 BlDFEME L EEREFRFE) TH - 7, nicotine
Vo & % JBUAE (X T I 3K X O atropine i X b 3
<l htz, oA, TTX b o\, Bz
J& 1 A > o> ACh 3l B & #0403 5 SX-284
(Takayanagi et al., 1982) 1= X - Clif] H&
BRIZFIehole, HIL, Hi-e 22 3 vRE
{RERT# > chlorpheniramine, ~ 7 v 4+ % > 4
7> — ¥ [HEHFK o indomethacin, ;-7 F v 7 )
VEREERFED prazosin F ¥k r + = vF
24K 5 W 3K o methysergide 1z X - T % nico-
tine 12 X 5 G HEELZ T Isn ot (FD.
—77, F®[*H]-choline #H A ¥ ¥ 1= K&
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SEVR PRSI nicotine 2 @A T 5 &, BRIK
JGIEHIE LT [PH]-efflux ooz v (K
D, 2o [PH]-efflux otgmd TTX X b &
INtedr oz,

z =

nicotine M #HIC & b FRKE L I HEAR
BINFESR D 2% £ T, & OIHEE atropine &
ORI X o THFIfl s hic, 2hbd
DFERIL, nicotine 12 X AUNHEM = 2 7+ VIES
Blae N LT ACh ¥ T2 - Lic X b B
THZERTRELTWA, —F, £ 155 nico-
tine ® [ Jitd prostaglandins, histamine, ser-
otonin # % \ % norepinephrine o E#E % 7~ L
TebDTRIsWEEZBRS,

LAsL7ed %, nicotine I L % EEMAI K IG &
O [*H-efflux 13 TTX wEHitk# R L= b DT
nicotine (X MEMcfEH L, ACh g% /L
TIHER G & #2343, nicotine o i B (%
LTV AREZFEHO =2 ) v IFE MR,
sodium action potential independent process
Z /LT ACh B2 R T v, 7003, MR
LIStz = 2 5 v iRZ 46 % & > ACh frk i 2
FHEL, 2hbo ACh i TTX tgs
ZH N ERHEIRS,

¥, BB Er sy P RELFERGIC
¥ T % nicotine iz X % IX#E A atropine B %
TTX 72 80 X o THEEI R\ WA, B
FIZX DR IHEI & B & &2, nicotine 23
2 ) YYEBMEMRE R RIM T 5 2 LItk - CTIEH
ERERBELTWSHOTIRIRCTRESEYHE L
D, DI EEEZEDEDLEKELFHRGI
1} % nicotine Iz X A INFE OB 1L, BipfEE
BHBHEEZLND,

X [

Jones, T. R., Lefcoe, N. M. and Hamilton, J.T.
(1980). Studies of the action of nicotine in
guinea-pig tracheal smooth muscle : interac-
tion with g-adrenoceptor antagonists. Eur. J.
Pharmacol. 67 : 53-64.

Takayanagi, I. et al. (1982). A possible mecha-
nism of a new antispasmodic drug, 2-(1, 2-
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benzisoxazol-3-yl1)-3-[2-(2-piperidinoethox-
y) phenyl] acrylonitrile (SX-284). Japan. J.
Pharmacol. 32 973-980.
Takayanagi, I. and Kizawa, Y. (1983).
site of action of nicotine in the bronchial

A possible

smooth muscle preparation of guinea-pig. J.
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Pharm. Pharmacol. 35 : 682-683.

Takayanagi, 1., Kizawa, Y. and Sone, H. (1984).
Action of nicotine on guinea-pig isolated bron-
chial smooth muscle preparation. Gen. Phar-

macol. 15 : 349-352.

ENLE y P ZESRE TR S R E O

-, K X

i

fEA & AMRKIRE & OBER
FERAFEEN HoNHERE
o Bk =, & % o
Hik BAESH REH S
ECI
#t BRFESH
= H

SEVE S O SR E DT 2% 2 55 a il
fafE o Ca B@Er @\ & Tk CafgHialo
HEPKEL, TRELRBIEIEH I LIC
X oT, Ca it 2 2FE <X, MEDOK
BEAHELCoBE s 27 &R <
hZ ENEIEESRA, 7, BEEERCE
B Lo REYINBROKREEICL > THE
DR ST D EITE LRI,

/M atk~ o Ca By sA»e, fifast~o Ca
B A La R+ 53y, Hosc
I - T Canf AN LICIRREETE, HMiEIFER
DN EHE IS, RPETE, 20
Bz nb, L€y P IETRHICNT %
stiEYE &, SMRKEREE & OBtk HERES L
7o,

il S

ELEy P OFHEE EHML Y, —KERE
SHEL, SR MEIE A RRsR L e, 1 RFRIVER L 7c
® %, Isoprenaline (107° M) T & ithifg X € 7=
D, 500 mg D AR E 2T, BOIEH Krebs
BHT—EDENIFET B> THEE

BERG U7z, #H L7343, Isoprenaline, Fors-
kolin, Theophylline, Isobutyl methyl Xanth-

B RIS
rh

ine (IBMX), Caffeine, Nitroprusside, Sodium
nitrite (NaNQ,), 8-Br.cAMP, 8-Br.cGMP,
DibutyrylscAMP, DibutyrylecGMP, cAMP,
cGMP, 23 -cAMP, 2’3’ -cGMP, AMP, GMP,
ATP, GTP, Verapamil, Nifedipine TH» 5%, =
neofEA%, 1EF krebs i (5.9 mMK) T &,
K #5 (40 mMEK) D fRBETHE L7z, KORE
AP L X1k Na LB 7o,

& R

Ca ¥Hi#| T 5 Nifedipine (107° M) 13 1EH
krebs ¥ (5.9 mMK) ¢ix, # 90% DiEN%
MEFEL 7.

—7, K#9#E (40 mMEK) iz s LTI 20%
WCRE % JRES X 7=, Verapamil (3x107° M)
<3 RO RIE L hic, Adenylate cyclase
REEAL L, MifaP] cAMP 23L& 2 bhb
Isoprenaline s X ¢f Forskolin (X 1E% krebs #&
Fe, FhFEh, 1007,100° M, TERIEZTEIC
M4k X7, Kot % Bl krebs &
I DEEh o e, BERAMICED 2 S 2
7-. Phosphodiesterase #fH#E L, cAMP % L
Hxyn t#zbhs, IBMX, Theophylline,
Caffeine (% Isoprenaline & {F 8 & Z A1 1
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R U TH-t. cAMP, 223 -cAMP, AMP, 8-
Bre.cAMP, 3 1E% Krebs ¥ & ¢ 0 IUE 1 b,
K#fEicd, FELVWELE Sz oo,
Dibutyryl cAMP (3x107* M) (31F % Krebs #&
e, % 80%, K #fi©# 50% ook JIEiE5 R
B BT,

Guanylate cyclase % {& ¥4k L, Mg K
cGMP % #4 & £ 2 & h T\~ % Nitroprus-
side, NaNO, TXIE%# Krebs %+, Nitro-
prusside (107 M) #5109, NaNO, (3 x10-3
M)k 20% =<, wAODOWELH LN, L
L, Kfgfgicst L CTEssWER LavR &7,
Nitroprusside (3x107*M) % 70%, NaNO,
(1072 M) 1% 90% DEIZHERF L7, cGMP, 2
3'-cGMP, GMP, GTP, Dibutyryl cGMP 3 1F
W Krebs b C o I, K& &84 b i
Z 7oy 7z, 8-BreGMP (10~* M) X 1E % Krebs
DUHE A IZFTERICH A ST, K#fE Tl
Z ORI RIIEFE e b, IXI0*M T
50% Dk R LT,

% -3

U EoEBRER G, EEROFEYHEZLTO
4R LT,

FIRE: BioBicX b iiEsh R 258 725 %
@, Verapamil, Nifedipine 7¢ & > Ca £ 17,

FIHFE: Fofc X b3 i biEsyE»
59< 725 % . Isoprenaline, Forskolin, Theo-
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D ERAN X KB %A (Axelsson. 1979, Ku-
kovetz 1979), 23 L b PEMHICE B TIL:
WE bR Eh w5 (Diammond 1983), =
NE Y NTERSTE, KEE R L T Ca
FRE T ED T &, BRI A B B 2
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Abstract

Effects of synthetic porcine PHI on the
mechanical activity and cyclic necleotides
content of isolated  guinea-pig tracheal
smooth muscle by using transmural stimula-
tion (TS) and radioimmunoassay technique
were studied. Results have indicated that 1)
the resting tension and TS induced choliner-
gic contraction were reduced but TS induced
dilation was unaffected; 2) the inhibitory
effect was short duration and reversed by
VIP 14-18 (10 M), while the isoprenaline
induced dilation was not affeced by VIP 14-28
(10 M) ; 3) in the presence of atropine and
propranolol, TS induced dilation was
attenuated by VIP 14-28 or VIP antisera (0.
1mg/m/); 4) no change in cyclic GMP
levels was observed, but cyclic AMP levels
increased within 5min during PHI (0.1-1
M) and TS induced dilation in the presence
of atropine and propranolol ; 5) the increase
in cyclic AMP levels was decreased by VIP
Based
on these results, PHI may regulate the neur-

14-28, but unaffected by propranolol.

onal cholinergic mechanism and both of the

mechanical dilation and intracellular cyclic
AMP accumulation caused by PHI and by TS
may be mediated by activation of adenylate
cyclase through VIP receptors.

Introduction

Distribution of PHI in the mammalian res-
piratory tract was observed (Christofides, et
al., 1982).

ed that immunoreactive VIP is released from

Recently, it has been demonstrat-

the guinea pig trachea during the relaxation
induced by field stimulation, and both the
release and relaxation are abolished by
1980).
However, the effect of PHI on cholinergic

tetrodotoxin (Matsuzaki, et al.,

mechanism of tracheal smooth muscle has
not been investigated.

The aim of the present study was under-
taken to elicit the effect of PHI on the
responses to transmural stimulation in
guinea-pig tracheal smooth muscle. The
effect was compared to those of VIP and
In view of the role attributed
in the
mechanical activity of this muscle, we also
analyzed the effects of PHI, VIP and iso-

isoprenaline.
to endogenous cyclic nucleotides
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prenaline on the content of intracellular
cyclic nucleotides using radioimmunoassay
technique (Steiner, et al., 1972).

Materials and Methods

Guinea-pigs weighing 200 to 350 g were
used in the experiments. The animals were
stunned, and the trachea excised. Each por-
tion of the preparation was mounted on the
apparatus, according to the method of
Farmer and Coleman (1970). To study the
effects of drugs on the mechanical response,
the trachea was suspended vertically in a 50
m/ organ bath. The Krebs’ solution was in
contact with the inner and outer surface of
the trachea. The bath temperature was
maintained at 37+0.5C and the solution
gassed with 95% O, and 5% CO, (pH 7.2-7.4).
The composition of Krebs’ solution was as
follows (mM): NaCl, 120.7; KCI, 5.9;
MgCl,, 1.2; CaCl,, 2.5; NaH,PO,, 1.2;
NaHCO;, 15.5; and glucose, 11.5.

The upper end of the preparation was
connected to a blood pressure transducer and
intraluminal pressure was recorded on an
ink- writing oscillograph. The resting
intraluminal pressure of an atmospheric pres-
sure was maintained during the experiments.
Transmural electrical stimulation was given
every 20 min by means of a pair of platinum
electrodes. Stimulus parameters used were
square-wave pulses of 0.3 msec duration. 50 V
intensity and frequency of 20 Hz for 10 sec.
The pulse train was delivered from the elec-
tronic stimulator.

The cyclic nucleotides content was deter-
mined with minor modifications of the proce-
dure of Steiner et al. (1972). Protein was
determined by the method of Lowry et al.
(1951) using bovine serum albumin as stan-
dard. Cyclic nucleotide content was expres-

sed as picomoles per millgram of wet weight
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of tracheal smooth muscle.
The following agents were used: PHI,
VIP, VIP 14-28, VIP-antisera, tetrodotoxin,

atropine sulfate, propranolol HCI, phen-
tolamine, dl-isoprenaline, and hexa-
methonium.

Statistical analysis was performed using
Student’s test for paired data.

Results and Discussion

1. Effects of PHI on the rvesponses to
transmural stimulation
The transmural stimulation produced a
fast increase in intraluminal pressure foll-
owed by a decrease and a slow return to
normal level (Fig. 1A, left).
were almost abolished by 0.1 uM tetrodotox-
in (TTX) but unaffected by 10 uM hexa-
methonium, suggesting that the responses

The responses

mmHg 1 min

10

o~

a \/-.
-5

TS
20 Hz Atropine 1 M
VIP antisera
0.1 mg/ml
B
mmHg 1 min
10
5
0
a a N
-5
TS

PHI 0.1 M

VIP antisera
0.1 mg/ml
Fig.1 Typical results of the effects of atropine

(1 M) (A), and PHI (0.1 uM) and VIP
antisera (0.1 mg/m/) (B) on the response
to transmural stimulation (TS) at 20 Hz
for 10 sec in guinea-pig tracheal smooth
muscle.
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were mediated by postganglionic neuronal
Atropine (1 xM)
blocked the rise in pressure without affecting
the fall in pressuer (Fig. 1A, middle). Nei-
ther the rise nor the fall in intraluminal

components. selectively

pressure was attenuated by propranolol (1
uM) and phentolamine (1 xM). While,
VIP- antisera (0.1 mg/ml), a selective VIP
antagonist (Matsuzaki, et al., 1980), com-
pletely blocked or markedly attenuated the
fall in pressure without affecting the rise in
pressure (Fig. 1A, right). This antisera did
not affect the response to exogenous acetyl-
choline (ACh). These results show that the
responses to transmural stimulation consist
of two components, a rise followed by a fall
in pressure, and the the rise one is cholinergic
and the fall one is VIPergic, as had been
suggested previously (Matsuzaki,
1980).

Fig. 1B shows the representative recording

et al.,

of the effects PHI on the responses to trans-
mural stimulation at 20 Hz for 10 sec. In
figure 1B left, the cholinergic response foll-
owed by VIPergic response was recorded.
PHI (0.1 4uM) attenuated the cholinergic
response without affecting the VIP ergic
Such inhibitory
effects on cholinergic response was reversed
by VIP antisera (0.1 mg/m/) (Fig. 1B, right).
2. Effects of VIP 14-28 on dose-depen-
dent responses lo exogenously applied

PHI, VIP and isoplenaline
PHI, VIP and isoplenaline produced a

response (Fig. 1B, middle).

dose- dependent fall in intraluminal pressure
and their pD, values were 6.23, 7.15 and 8.22,
Moreover, VIP 14-28 (10 xM)
produced significant inhibition on the dose-
dependent responses to PHI and VIP, but did
not effect on isoprenaline-induced responses.

respectively.

The corresponding pA, values for VIP 14-28
- PHI and VIP 14-28 - VIP interactions were
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5.78 and 5.89, respectively. Thus PHI, like
VIP, may act through VIP receptors in tra-
cheal smooth muscle.

3. Effects of isoprenaline (0.1 uM) on the
content of intrvacellular cyclic nucleoti-
des

Dose-dependent dilation of the trachea

- produced in response to isoprenaline was

associated with marked increase in the con-
tent of cAMP, but was independent of
changes in the content of cGMP. The aver-
age content of cGMP in tissues before expo-
sure to isoprenaline (0.80+0.09 pmole/mg
wet wt, n=>5) was virtually similar to the
value obtained after exposure to isoprenaline
(0.78+0.04 pmole/mg wet wt, n=5). In
sharp contrast, the intracellular cAMP con-
tent markedly increased after exposure to
isoprenaline (7.36+0.48 pmole/mg wet we,
n=>5; the control value was 4.18+0.38 p
mole/mg wet wt., n=6).

Pretratment with 1 4M propranolol for 10
min competitively inhibited the dilating effect
of isoprenaline. Similar treatment also
inhibited the increase in cAMP content.
Therefore, the antagonism of the iso-
prenaline-induced dilation and cAMP accu-
mulation by propranolol would indicate that
both phenomena are mediated through acti-
vation of B-adrenoreceptors.

4. Effects of PHI and VIP on the content

of cyclic nucleotides

Both of PHI and VIP also caused a
remarkably increased in cAMP content with-
out affecting the content of cGMP (Table 1).
On the other hand, VIP 14-28, a VIP frag-
ment which purportedly inhibits VIPergic
receptors (Lee, 1983), did not significantly
alter the content of cyclic nucleotides (Table
1). Furthermore, the expected rise in cAMP
content produced by PHI and VIP was mark-
edly inhibited when responses were elicited in
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Table 1. Effects of VIP and PHI on the levels of intracellular cyclic AMP and cyclic
GMP in the tracheal smooth muscle of guinea-pig. Cyclic nucleotide content
was expressed as pmole/mg wet wt. (n=6).
~ VIP, 1 «M PHI, 1 M
Control | VI, 1M | PHL 1M | VM8 1 VP 14gg | +VIP 1428
“ 10 M 10 &M
Cyclic AMP | 4.14+0.49 | 6.20+0.58* | 5.86+0.43* | 4.21+0.58 3.52+0.37 4.16+0.47
Cyclic GMP | 0.79+0.13 | 0.67+0.06 0.51£0.08 0.55+0.07 0.63+0.08 0.55+0.17

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

Values are means+SEM. *p<(0.05

the presence of VIP14-28.
pranolol did not affect the increase in cAMP

However, pro-

content.

Although these findings strongly suggest
that PHI-and VIP-induced tracheal dilata-
tion is linked to formation of cAMP mediated
by activation of adenylate cyclase through
VIPergic receptors, they do not provide in-
sight into mechanisms as to how cAMP facil-
itates dilatation. Further studies of inter-
relationships among dilatation, cAMP accu-
mulation and phosphorylation of functional
proteins in tracheal smooth muscle promises
to provide insight into the mechanisms par-
ticipating in PHI- and VIP-induced tracheal
dilatation.

Conclusion

These studies in isolated tracheal smooth
muscle provide evidence that PHI and VIP
are potent modulators of cholinergic neur-
onal mechanisms in the trachea which may
be related to their ability to alter tracheal
tension. Moreover, our data show that PHI-
and VIP-induced tracheal dilatation and rise

in intracellular cAMP content may be due to
the activation of adenylate cyclase through
VIPergic receptors of smooth muscle cells.
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EAEy MEHREIC KT 5 EY O R EAIR S &
AL S- D B2\ T
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O SE S DOSEIRR, 35 X O, RIHEER*
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DM REM: (Eyre, 1973; Persson &
Ekman, 1977) 0Z 2 %L FHTHL50ThH 5,
K& Y) R |04 o carbachol, & X 08 PG F,,
D EDso B2, [RUERNEIOHE D 1/10 TH
HEE, —RKEOFHHNKES L0 b IGHES
mWIOREHRES 25, UL, TSETH
EIKENE & TREBRFENRIL D I0D, 4
0] D KERIE I D> B IR SKAETALIC & 5 KD 2
I A LIXEBRTH B, Sl D KIS HE
Bl X0 b /NS o tedid, TAM X DR
] LRy, FFEOMEZS Y 0% Bkt
LCREEE L oo T B eI, GRS 5 FET
DENRLD ZEVBFRRTHHTRERLE LD
nn,

Carbachol % PG F,, & #7¢ b, histamine iz
XLT, TR 0BG o EDs EHHA] D
L0 X L FEIEL - 722H1L, histamine 23,
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1 Dose-response curve of the bovine dilator
muscle for carbachol. Responses are ex-
pressed as a percentage of the response of the
amplitude of 5x10-°M carbachol-induced
relaxation. Plus and munus signs indicate
contracion and relaxation, respectively.
Vertical bars are twice the standard devia-
tion.
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IRIE IS 2R Lie, B B i iR T
fbofc,

2. ZOFTEHIAEIEIERC O THER L
7o, sulfate f5&HL free Bliz e L ¢, #9100
EEEE i, FRASRER Lo,

3. DHAS310°°~10*M 0L + 1
BT T, FEER, Sk ER L TE
I M B GEAE &2 R L e, o2 L, DHA,
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| | 5min

Premarin 7.2x107% 2.16x107¢ 7.2x10~* (Mol)

Fig.1 Effect of Premarin on non pregnant rat
myometrium

DHAS x4 % &Stk & RSB HEARIC L b
S DENRL LN, ¥ T7 v P TEHIEL
<13, DHAS OB REERTSH - 7.

4. PGE,, PGF,,, oxytocini{¥ v + & X O
oy b TEHCECTREER 2R T2, K,
P, v hd TEHIMEHIEIERZR LI,
72, Zo dose response curve (3457 ICBE) L
7

5. E,, PRe b KIVT» F FEHCTEL
T10°~102 Mo A gCa EgEICc L 5K
contracture % #) 4l L #=. % 7%, % o dose
response curve ¥ 75 FICBE B,

ThbofEF, FEHBGHEIEIER OV

AOD 550 nm
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T3 progesterone d % 7¢ b3 estrogen 1 & #
HEAN DD ERRLTWES, TRDDERE
FEAT v A FOFEHIMEIEIFER 2 @ 4 5
7o, b P FEHEBI D T2 F Ay v
HL, BIEBBRKCIRIETAT oA FOPEY
Bt L,

6. E,, 8 X O# & & estrogen T H %
Premarin (: 10*M o EE e F FEH 7 2
b3A Y vOBIKEBE SIS L. (Fig ],
Fig. 2)

7. #1c, Premarin 1o equilin (%, BT
MEIER Z R LTc, ZOBF oW TR
TH5b.

8. E,, E;, P, DHAS, PGE,, PGF,, 12\~
hbe b FEH7 7 b 4> v oBREBIHS
1, HFWRREEYE 2 Ioh o,

= %=

B AT v A PO T TTEBOMHEE
Hama LR, E, E;, E, Piv+hi
steroid block D TF &N IHI L Tk

Control

Premarin 3.6x1074M

Premarin 7.2 %10 *M

Premarin 1.08x 10°M

0 5

10 15 Time (min)

Fig.2 Effect of Premarin on superprecipitation of actomyosin from human uterine

muscle.

Superprecipitation was determined by measuring the increase in optical

density at 550 nm. ATP 15 4M, was added at 0 time in the presence of Premarin.

Reaction was carried out at 23°C.
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h , progesterone L4} estrogen 12 X % block
PHEEL TS EE 2 bRD, FEHINMERE
R FAHAT A FOREZHEIHT LD, b
FFESESET 2 N A v ORBBES 28
ZZ L 77, By, equilin i #IFITER 23388 b hic,
ek L<, DHA, DHAS 375§ I #E %
RETHEMAEBLTE Y, ZOBIAITSIHF
KBTI D DOREHRIZ LTV D 0 LH#HE
BINhbH0, FEHRMmEEECES T 5MoR
FLOBEIZ OV THROBNLE TN S,

X B

Adelstein, R.S. et al. (1978).
smooth muscle myosin light chain kinase by

Phosphorylation of

the catalytic subunit of adenosine 3 :
5 -monophosphate-dependent protein kinase.
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J. Biol. Chem. 253 : 8347-8350.
Conti, M.A. (1981). The relationship
between calmodulin binding and phosphoryla-

et al.

tion of smooth muscle myosin kinase by the
catalytic subunit of 3" :5-cAMP-dependent
protein kinase. J. Biol. Chem. 256 : 3178-3181.
Csapo, A. et al. (1949).
uterine body, isthmus and cervix under normal

Studies on contractility of

conditions during pregnancy and in labour.
Acta Obstet. Gyneco. Scand. 29 : 291.

Hidaka, H. et a/.(1978). A novel vascular relax-
ing agent, N-(6-aminohexyl)-5-chloro-1-na-
phthalenesulfonamide which affects vascular
smooth muscle actomyosin. J. Pharmacol.
Exp. Ther. 207 : 8-15.

LRSS (1982). FE - BEHIREEES RN
Ca store 12883 % PGE,, PGF,, »{EfH. HA¥
1Bk 181 136,

T B # Myosin B ATPase {5 #:
12X %3 Calmodulin /2

R

BEERKYE EmAR
A& M OB F K

E B, % EBE & —

ZZALBE BRI BT IR

oo

TE R OMNE, HIEHEEE, ASWEN
Te E OB RERSL, Ra EBRPRRFHEIC X
D, FAIZTEBHH, RELHBHINDOOH
%, Fxd, pEK LD, saponin AT X HALF
R BRI B A 2 o, B <« OB R 1T\, 1F
EERBU, TEEEHORMEEE BB &
5ok (fERE, 1981), Fio, %o IkEHIE,
Ca** TRE B T H 5 Calmodulin 23k % 7 (R
Db > TW5DIZ E&REL T & (Ochiai ef
al., 1981),

48], #4113, Calmodulin o #ifap, 4y
RTDSDECEMB BT, TEERX
» Myosin B Z#itH L, %o ATPase {&f#ic X
1Z-3 Calmodulin B8z >\ THE L e,

. —

VA .

il &

FEFET » b (Wister—438), 4R 7 H, i#F
W14 H, FE21HEES » + %, MIBAEEL, B
HIZFEERE L, MRS RO & B84
BaE K CE L, Fig. licLedd-> T 50
mM KCI # &L RPcHEloBREZ T, B
i Triton-X 100 19 % & LEEH TR L
#%, 600 mM KCI # &ttt ¥, polytron
IZ X % homozenize I Z 1T\, =W EE O
W& Myosin B & LCTHiti L7, #ilHshic
Myosin-B ¥, SDS-PAGE iz & v, % D IHEE
HE R L7,

Myosin B ATPase {13, €V 75 vBH
BT EETIT - T,

Db ofrd, SRR, & Ca*t REI
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Tissue

5vol.
10 mM Tris-Malate (pH7.0)
50 mM KCl
W cfe 2mM  MgClz
5000 rpm 30 m 2mM EGTA
25mM DTT
0.02% NaN3

2nd washing
containing 1% Triton X-100

1

sup. ppt 3vol.
600 mM KCl
| 10 mM Tris-Malate (pH7.0)
2mM  MgCl,
2mM EGTA

10mM DTT
10mM ATP
cfg

10000 rpm 20 min

homogenization

)

sup ppt
Diution 10vol. cold. dist water
cfg
10000 rpm 20 min
sup. ppt.

Fig.1 Preparation of myometrial myosin B

0.D.
0.5
CaM(+) -
0.4 T Z % CaM(-)
(¢)

0.3

A

T 1 1 1 1 1

8 7 6 5 4 pCa

Fig.2 Mpysoin B ATPase activity—Ca?*" sensi-
tivity and effect of CaM—

DUNTHT W, Cat R AFEM: & Y, Calmodulin o £
Bl oW THRE LT,

AR 2003) 1984

Fig.3

Table 1 Augumentation rate (%) by CaM
— tension and myosin B ATPase—

pCa Teosion ATPase
8 106
7 180 130
6 130 145
5 220 128
4 310 110
b R

1. &Elics3 5 Myosin B o i

FEHEYRIG K OCMEIR AR IC B\ ¢, #itH S h
7- Myosin B % SDS-PAGE = k b lt#:3 %
&, RS T oh T, it Sh b %
Vo2 LT, Big, Myosin & b A
v FBRRL e b ERSAR b (Fig. 3),

2. 3EIFEPERsD ATPase i

JEIEIRE 1 1) 5 Myosin B ATPase % #4:
it pCa8 735 pCad e T, @B Sk
HEL, TOBEMOREIL #H1.5ETh-17.
¥, Calmodulin (1 M) D F T O RO
#Tix, ATPase EE%R EAR LD, ZORE
ik, pCab &l & LT,

3. 1EPERF > ATPase 1G4

FIEPRRH I T, Ca?* RAEM: 1L, FEITLR
12 BRSPS, B ERA (21 B BD
WEWTiE, 3EA L pCa8inb 4 ¥ THME
R oto, X, Calmodulin i3 % 2 3
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Mishhotohy, MgHoAie X 5 Calmodulin
DOBHEMN, ITIREOEITICE K X < e A A
Roni,

% %=

SEOBFRICI T, FREOMMEZIT o
5, RIS i g Vot 2 RIS AVE Ut
i3, RO IEE OB EH 2 B ETK
TR, X, Myosin B ATPase &0
Ca?* fk#EtE & 0%, Calmodulin o %%, skin-
ned fiber Iz B 2EHDFH & B LTHD
L, EFERE W, EHTikpCad T,
310% o5k A mME R T\wd oL,
ATPase (EMERSEIT, pCa 6 1o\ T b B
THD, FOEMKL145% Th o1, DE D,
—J&, L, ATPase {5 v
#H< boo, z0FEMH pCa ITZELD 5 HENR
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BHbhiic,

—7, 1EELREIF o Myosin B ATPase #&#:
13, Ca?t Az o #l s TE L Z 5, Calmodulin
X BiEEALC VT RIES &, SDS
PAGE <2 — v i3, iRIARIF OME e by
RIEE- TR Y, &, ExDOEERESC, Ml
Ihicg v ORER S ED TR LT <
DY) THD,

X (73

Ochiai K et al. (1981). Augmentation by cal-
modulin of Ca®* induced tension development
in saponin treated (chemically skinned) rat
uterine smooth muscle fibers. Biomed. Res. 2 :
714-717.

FERRAAEE (1981), W& = vAETEFEHCR TS
Hhrvy BN, BREAERERMEL 96:
1-7.

Sy P FEHABAERE AL vEIORE

AAWEIRFHR I nERsrHE

F R R OB, W

FEIIEALC X D F ORI B EIN RIS
EEZLRTWS, FEHS FEES F=28
Wi b OCETIC X b K4« RBICERN L LR
5. —7, FEABNCIE L OEKE SR
InTE Y HHEBOE, FEEOMR, £H
TEME, BR7 b ) T EATEMBERICEE e
BEREL TS, TRTFEEIEALE VI
Yo THRENTER Y TEES, RYRZHTL
FIRERNLONS,

T DU HAE BT 5 W E O RE &
MeALE VEIRSICE HARE, TEAMCET
BB b, AR I B e R
o LEZLNLWETLEROTENEER L
DWTHERT LTz,

;] &

FEE 1t Wistar 25 » b OfKE 120 g i
OHET » P BV, MHhAarEvEIEL TR

RS i

5 o4 —n (estradiol) 0.02 mg/Pt/s.c & 7z
137 v 4 25 = v (progesterone) 1 mg/Pt/s.c.
BHEL, 2FMHEBCERBELFE 2T L
fo. FEABRETEET, @k L oEHcs
FERFRREE Lie, M EETEO ST
o4 e X B, B R R, kA
(Uchiumi & Kawase, 1979), ASV ¥ X 0%
R st IlL<rg22y I 75 2%
ALWTHIE L, BELe&EE K, P, Na,
Mg, Ca 72 &, fillic@Eitsk & LT Fe, Zn, Cu,
Mn 75 & &N,

& R

Sz 2 b r iy v (Bst) i X 5 FEFIEK
fER T w25 v v (Prog) WHLESR
T50% LML, BEEED eho T,

OB O EEY ORI K, P, Na,
Mg, CanETH 5N FEHITE TIEZP 2
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Fig. 1. Cyclical variations in natrium and kalium levels in the rat uterus
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Fig. 2. Cyclical variations in calcium and phosphorus levels in the rat uterus

bokbEnot, MEPEES SN -,
i Na o G2 ASEEIH & b ZT A bR
e\ Prog JLERIC X b T8 &3 Na o 84 in
BHbhte, —7, #EFKoEE LT EET
WA X D s Est LB X h K o#E g &
bhic, K/Na toid Est B c4E0 1.48, FEL
1.0, S 1.14 TH b, Prog BT+ hFh
0.99, 0.86, 0.83 TH -~ 7= (Fig. 1),

SO ERER AL E YT EGHEE O
NaA v aHAIRKAS 4V EERPET I
5D EEZHRS, IR AL E Vi3 Na

A VY SEKAAVREXEINEES
LIl b0 TREWEEZbRD,

RN Ca oG EIL3FZF T Bigh 15
IS - & b0 R, B\ aELT
Wb, TEETICK TS Cadaid Est LB
L Prog R L OICHEEOE N AL R
Est W TELLFEA LT 5, SEElk L O
WTlEXALREG, —F, #HBAPOEE
i Ca & RRiART I » & b % < SHER,
widAdiews (Fig.2), chb% P/Ca tbeRrd
& Est LRSS T 15.8 1okt L, Prog LB Tk
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8.3 THH, THEAKESD Est LIz X % &hHE
KTHHrHMbNE, B EERIZ k1T % P/
CatbixAr e v FMBEICX 5 Th, ELWED
A D ATo,

HBA O Mg &8I FEAR, @5, EKe
LEHL TR, sre v Ak 5L E
WaBWTEEADR 5T, L LE#ED
By Ca b othw i % & Ca/Mg ¢ Est L& (5
D 0.791tb L, Prog W D132 1.52 TH » T
Cannk<® o Lrmbni,

HEBEAN oM ESLESE L Fe, Zn, Cu, Mn »
JHETH b Fe, ZniconTi&E e »FHL T
BHhr e VvEET X AELER SR -
o, FEETCSCTHEOEEN B U S LS
HLBBEENLDND, EDL 5Bk D
OB BT, Zn, Cu e KT ENE, 9@
TR T EDRFCH S0 ->ThBH LD EED

SHRSP K& 12 3 13 5 A2k
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NTFERRONHYLHAELE 2 5 L CEHEE Y
BThHDHZERTRET A,

¥F & 0B

TEOERECRMIERYEICEL < HEX
N5 EE2bhad, 46, TEASS G, &
Mickst % EEEOBBR S E 5L, Sbhic
DpfaA v v Fl, FEikALE vHILEO TES
RED LS B EYZIT DO TR L
e, ZOMRCanKELS BT A L2 R
L7, Rz Na, K, P, Mg 7 & & o B A\ E
WZ EbHAb NI,

X Bk
Uchiumi, A. & Kawase, A. (1979).
Chemical congress, Part I, p. 121.

ACS/CSJ.

a FRARICONT

noE T, EE A
MWK IR

(I R A O

&

aZHERT e & THEI R, — B
THEEE Y 7 T AR, o SREIL Y F 7 R
BB ET 2 EE2 bR TW5, FHE, 7 v
b KEIR (Ruffolo, Waddell & Yoden,
1980) e BT, @ TERNIFEBF I BN A
bovF T AK a OFBEEOGENRE S h
TW5,

7 v MEEEHE, MEFRGEREC «
ZHEEDFEL, BCREIZAMcs T, S
DZEMERD BB ST 5,

AEBETIE, 7 v FEERIRAMEET R
% a BEHEOFE/EEHEFTL, SHIEME
v b D @ ZEREOFEM I OWT, EWINE
y PEHETACERARNET S,

[l

NE N

M, s K EF OB

il b

6 7 Ak oo 2R T 5 R e I FE B SRR
5 v b (SHRSP) & Z o x| & L« Wistar
Kyoto 5 » b (WKY) #H\ 7o, BER=—F
NREE T ISR R, SR 1 em & [
W) U7, B2 30°C Locke W ic R L,
95% O, 5% CO, DEAG » A THEST L7z, IiE
BOSE1g DfifED b LIcFREICTEEEL .
a ZREIEEZE & L T Noradrenaline (NA),
Phenylephrine (PhE), Methoxamine (Meth),
Clonidine (CL), Oxymetazoline (Oxy) %, %
7o £ 1 # 12 1 Prazosin & Yohimbine % FJ
to. EERFER T Schild © 7 = » b 3 (Arunlak-
shana & Schild, 1959) # B\ C#HE L7,
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SHRSP

Grams Increase in Tension
(=] <o o — —_ —
~ o o =) ) -~

(e}
Do
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WKY

® Noradrenaline
B Phenylephrine
O Methoxamine

A Clonidine
A Oxymetazoline

3 7 6 5

1 76 5 4

—Log Molar Concentration of Agonist

Fig.1 Dose-response curves for noradrenaline, phenylephrine, methox-
amine, clonidine and oxymetaxoline in the epididymal ends from
SHRSP and WKY. Each value is the mean developed tension (g).

a ZTHEMFE R IR ERF Y £,
SHRSP, WKY W\ hick T b, ai fFEIFED
PhE & Meth o HEEARERE, NA IUE &=
EREUCH-Te., —F, e fFEFEE Sh5 CL
L Oxy OEEEMNL0.4-0.5 TH -7, T,
NA o K2 ik WKY € 0.66 (g), SHRSP
T3 1.34 () TH -7z, MMOEHHFEICOWTH
m#ET, SHRSP o fichkTh-7 (Fig. D,

NA, PhE, Meth, CL, Oxy o pD,
SHRSP <l (5.90, 5.64, 588, 6.23, 6.95),
WKY (5.71, 5.37, 5.66, 5.86, 6.91) - SHRSP,
WKY & %1z CL 3 & 0 Oxy o BLAI#: (3 PhE
L KThote, T T DD, 1%
SHRSP o Ttk Th -7,

a, FEH 3 Prazosin (1071°-1078 M) % % &k
a, FEH3E Yohimbine (1077-10"°M) o ff Fic
L0, TXTCo a (EBHED AEERMRIEAT
~NEGBBL, RARICEZE LR Ier T,

Table 1 w774 X 51z, SHRSP, WKY \+§*
hieksWwTh, TXRTCOFBHERLCNT 2
Prazosin @ pA, {# (¥ Yohimbine ® %z }v X b

L RKThote, TomBHIEIC DT, NA,
PhE, Meth i3 % pA, B33 IERETH -
7=. —77, CL & Oxy x4 % pA, fEHix NA,
PhE, Meth & b & KT H-7. SHRSP &
WKY o pA, % 3% &, +XT D pA, i
(3. SHRSP o Jj CIEfE DEH I B - 7.

Ca #5413 Diltiazem (107%-10"°*M) Xk v,
FTRCD a fFEHFEO HEFHMRET I~
L, FEEEW TR LI, £ o pD, fEik
6.0 THREBHEOMICERDE R LMo,
% 72 SHRSP & WKY offic & Z &by 7e,

% %

BN ey FEHL3E Prazosin & a, #5#H13 Yo-
himbine ¥ NA (a1, a, fE&)F), PhE (a; 1F&)
#), Meth (a; TEENE) X LB AHNICHEPIL,
NA, PhE, Meth @ pA, fE¥, WHEHEEICOW
CIIEFMETH - 7o, & 1=, Prazosin @ pA, fH
% Yohimbine D #h X h KTH -7z, T hid
NA @ X 5 RG0S a RIEAER C, AL T
oy TR DI D L HRET B,

Godfraind » (Godfraind, Miller & Lima,
1982)4%, an BB & an TEREE NT 5 BHEX
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Table 1 pA: values and slopes of Schild plots of adrenoceptor antagonists
in the epididymal ends from SHRSP and WKY

Tissue Antagonist Agonist n pA: Slope
SHRSP Prazosin Noradrenaline 7 9.25+0.05% 0.97+0.04
Epididymal Phenylephrine | 10 9.28+0.06% | 1.08+0.04
Methoxamine 5 9.35+0.09 1.54+0.06*
Clonidine 8 10.40+0.07 1.13+0.07
Oxymetazoline 5 10.33£0.09* 0.90£0.06
Yohimbine Noradrenaline 6 6.24%0.09 0.78+0.03*
Phenylephrine 6 6.394+0.04 0.74%+0.05*
Methoxamine 5 6.87+0.09 1.04+0.03
Clonidine 8 7.28£0.07* 1.11+0.04
Oxymetazoline 5 7.31+0.09 0.96+0.04
WKY Prazosin Noradrenaline 11 9.61+0.08 0.86+0.04*
Epididymal Phenylephrine 10 9.64+0.09 1.01£0.07
Methoxamine 4 9.58+0.08 1.40+0.09*
Clonidine 8 10.5940.04 1.05£0.08
Oxymetazoline 4 10.72+0.08 0.74£0.13
Yohimbine Noradrenaline 10 6.27+0.09 0.74%+0.07*
Phenylephrine 6 6.56+0.05 0.79+0.04*
Methoxamine 4 6.9440.04 1.10+0.12
Clonidine 14 7.56+£0.07 0.99+0.04
Oxymetazoline 4 7.384+0.08 0.99+0.09

Data were derived from the plots between the logarithm of the dose ratio minus
one and the logarithm of the concentration of the antagonist, and were shown as the
slopes and the pA; values obtained.

Slopes and pA; values are shown as means +SEM.

% The slope is significantly different from unity.
= The difference from the pA: value obtained in WKY is statistically significant
(p<0.05).

S ififast Ca pkEHICEVOH B Z L
W& LTW5, SEOBRIC L E, FIERE
WHEBEDZEZRL, o TEAAEDOREE D3
DEfbR5,

—7, a{FEIE L Eh 5 CL & Oxy st L
T % Prazosin o pA, {& »' Yohimbine ® % }1
I v bk, CLEOxy DRIEH a; BIBEF

we&irZ & & ~3, Timmermans 5 (Timmer-

mans & Van Zwieten, 1982) % CL = Oxy 1=
ERV o FIBIER OB B 2 L WMEL T
%,

LaLkas, CL & Oxy x4 % Yohim-
bine @ pA, %X NA, PhE, Meth iz tt L kT
BHoleDT, & ZHEEDOBEEIBTETE o\,
RFEORKE R T » b KBk (Randtriantsoa,

Heitz & Stoclet, 1981) #EAZ I B THE LR
Tk by, Prazosin i GHEFMEED a, ZFHAED
EEEZELTWD,

SHRSP & WKY #[t#c3 % &, +XTD a
TEENER I 3% pD, s X O KR JL & %
iz SHRSP o ek LT\wie, M ESERE
OB MBI BT, a FFEIE T 5 KIGH:
X SHRSP & WKY iz s 7 <, B
SHRSP TH#ALTWBZ EHFERKLT W5,
SEOREEFR/RIIC I T, Rk, Bk
& b1 SHRSP THEK LTV 5H & & 238 & 2
Lhhote, 2Dz &3, SHRSP B EEARIC KT
5 CaFltk DK & a ZTEEOHEOEAL
BRI, ILICMHEET S EEbhs,
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& B

1. KERIZENAFEHE, K50 e
ZRAK L, @y TR —EHFAEL, 2. SHRSP
EATIEIWKY I2ihL, an 88X O an ZBMEKD
FEDOH D ENRBEI NI,

X 73

Arunlakshana, O. & Schild, H.O. (1959). Some
quantitative uses of drug antagonists. Br. J.
Pharmac. Chemother. 14 : 48-54.

Godfraind, T., Miller, R.C. & Lima, J.S. (1982).
Selective a;-and a,-adrenoceptor agonist-in-
duced contractions and **Ca fluxes in the rat
isolated aorta. Br. J. Pharmac. 77 . 597-604.
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Randtriantsoa, A., Heitz, C. & Stoclet, J.C. (1981).
Functional characterization of postjunctional
a-adrenoceptor in rat aorta. FEur. J. Phar-
macol. 75 : 57-60.

Ruffolo, R.R., Waddell, J.E. & Yoden, E.L. (1980).
Receptor interactions of imidazolines. IV.
Structural requirements for alpha adrenergic
receptor occupation and receptor activation by
clonidine and a series of structural analogs in
rat aorta. J. Pharmac. exp. Ther. 213 : 267-
272.

Timmermans, P.BM.W.M. & Van Zwieten, P.A.
(1982). a,
localization, mechanisms, and targets for
drugs. J. Med. Chem. 25: 1389-1401.

adrenoceptors : Classification,

TEFLa) VROPeRAZ I VILL >THEHREIND
Na* Bz « @ K ®hicksiFs L o b
Wk O MBI DT

@ B R B o0

TRREBBERIB B BT JEE

OB A W
ERKEEZEE A HE
£ N =

TR

(EVN

T L ®Ic

EAE y MERBEEBHCE\T, T Py
) VIZX o THFR I HWEPAE (first con-
traction) (X FEICED B RRICAKAE L W IFR
#Ca*t iz d &35 b DT, KRINMEL E AR
Na* oA el L ciE k3 % & &
L7c(GER B, 1983). AEBCRTIE, 7%
FALA2YVBAENILERAZ IVIZE-THTF
V) voE RO EME Ca® #FIH L
TEERBRETHEIELCOWTHEF 2N 2
7o

&,

M

il &

ENE b (250~350 g) DUEEE R L,
AR 7e b AR DRI A L T\ 5 Mgk
TOMOMBAE HR D ETBREL T, #H1xX]
mm OHFEEFERZIER L, &% (1 0.12ml)
M LCHER L (1.8 m//min), # o % RN
fiadansd L, BEMEC X 2 I~ 08
L oDz, REBERILTDOEER T Nat &
K+ ci@E# (NaHCO; (3 KHCO; TE#) L7
Nat B » & K « Krebs % (0, : 97%, CO, :
3%) & Vs, 32°C, pH72~74 e L1z, 7
FLvor ) vainz 2%6, 2OBIEiIEL,
7o BYEA & B i EDTA 6x107°M) &
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L0777 m = GX107 MDZ¥RIL 72,

#& R

1A o PG % normal Krebs % 2> 5 Nat [&
FoBK B E 25— BEOIMHIFR &
B DK 5 BRI S Wl & 7o - TIRIE—
LT, Tl ERERERCI S L, TR
OEEM OB BITH 45 mV Th -7, 20 &
57 Nat kg -m Kt B T5 0B 7 1=
VY BHBWGITE AR I VRN CERT S &,
—BMIHE (transient contraction) 23E5% X
, ARIHFEGERRFE R s> T AL,
120 LA R ICZE L C—EDIUHEN D b
ni, CORBIEI7FVvFI VviRE - TELR
% first contraction DFER L LI L7z, mAD
RIGHME S5 120 5 OERRE%IZ 7 ¥ v
Vv, TFALIYVERITILERZ I VORE
B BB A RE Lics 2 h, 7RV F YV
T IX107* M H HEER LIRDH# 1X107° M
TERALED, TXxFAa ) vy 2x1077
Mab#EALIHEOSXI0* M tiRkEid, & &
23V SX10T7M 2 Bk L 5x 107
MTiKkEfmot., LikdsT, UBDOERT
i, RABEYBERTAH1IXI0°M o7 Fvr
)V, 5X10*Mo7EF1r2) vELIDNE R
2 I VvERWTT- .

Ca? kiR (0.5mM o EGTA #4%;) i
KB LI, 7rFra ) vaBERE L CINE
DEE LA T GO0 RE) 7FLvr Y va
$r534 % &, first contraction 2AER I 5 A,
KIFE L7 € F 2 ) vORIEREI L - TEL
SPWES LT, RkOERY Nat RExz®E K &
< Ca?* COMM)DFEET Tl - Th, R
DIFEOWBEENRRD bhte, Licdis>TUTFD
EBx, Na*t Krewm K &< Ca* 4 F¢f7
s o7c.

7 eFa ) VETLEDOK 10 5 EHCET S -
T7brrey (AXI0°M) ##BE5THET7€F
Na ) VI X AREEESIHE I h S, o
BARKROT PV ) Vi X 5 IEORES b
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Xt W7 Frvry viEES (300
B), 7EeFAa Y vERIIE AR I vEREST
&, TOIMESEL S WE L.
A7 3V (6X107° M) ORiLBIC L »T7 F U
FI VI DPERECIEI XD L, T
Eb7EeFra ) vERIIERZ I VICL B
WOREBIIE A, 7eFra ) vERX
LAZ I VORMEIRXS7 K vy vIEED
BEgE, 7F a2y vEiiie 2% I VORH]
FERR O 1 oL, 3 4B BT
Lic, iii7 Fv ) vALBRIER TS 7 5
Aa ) vERIZE RZ I VIR B IEEORES
i, 7FVvr ) voRBSHRCEEA LR
BXhlhote, &2 TEYONBGRE% 3
SEELT MR C RELZE 2D & (0.5,
2.5%LT125mM), 7 N v ) VETALERIC
BIBT7EFLa) vERRFTEAZ I VIZED
ks ES 1L, Ca?t BE OBIMCHE: - ThTh
WHEN LTS, 7oFra) vERiie A& 3
VHEIALBIC X 57 F v Y v oL, 0.5 mM
s U 2.5 mM Tk ML, 2.5 % X V125
mM I ZETFRD b ieh - 7,

7V b —

F & ®

ChSDRERNS, TeFra ) vELTE
AR IVThH, TFNVFI VRIS THEHEIL
% first contraction & F&Ic, FICEBAIHEK
% L 75\~ traneient contraction #5EF L, AU
Mk Na* BE OB A CHHAIL TR LA, &
nH DI, ZEEENLIRET, Zho
frgitt Ca®* IfEA L COEOFERE, 7 F
VFY) VRS, TFAra ) vEBIOPeR A
I VRE,

X 273

WARE, BEAR &, w)IEHE (1983), ®AE o b
BT ERHCRTS Naa + vBRERO 7 F
V) VIZ X B IREMIERFEIE, B AR
35 19: 189-190,
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ENLE Y VB ICRST SR b = VEEYWE D
ZFUBIOER N F 7 2GR

THEERFEWEEIIIERT RIS

oW

iEC®ic

WRBE ST 5 MEMHIEERSEOERNER
IO E IR LT, EMEERSEMAT T
pre-synaptic 7o fEH %, mHE RIS T Tk
post-synaptic 7 fEf&x H b LT\ 2 & A3
TR BT E B ENTESL Drew, 1977;
Birmingham & Wilson, 1963), # x 384
oL WX HRIE0EXZFIHLT,
Ty bBEBTCRTAERr b = v R IV
bufotenine (Buf), 5-methoxy-N, N-dimethyl-
tryptamine (5 MDT) 7c &t w + = vE#Y
B o pre-33 L OF post-synapse I3 A 1EH %
Beat Le.

;] &

FREBOgHBDELEy BT LR
L, 10m/ o organ bath IZJ&&E U CERIcH L
fo. REWIL 95% MK, 5% BV A %@ L
7= Tyrode %<, 32°C TEERRZ{T- .

AREBR TR _BEORIWMITE L A7 h,
BaDR ST 7 4 —1 FRIBTO5Hz, 1
msec, 5 -V A, BRI T 30 Hz, 0.1 msec 10
NAREL, FREN20DECEALREL
fo. WREOMEORLECE, T4V b—=y
Z NI VATa—F—FH I, k74—
FRIB OB E W IEEE O L 5 51, #REE
R OB E T T e hE 25k L TRl
7.

& R

R B X % O A o BUE OIS 13 hex-
amethonium (10 uM) TRHEE IR
2%, tetrodotoxin (0.15 g M) T4 I X h
7-. phentolamine (90 pM) X7 4 — 1 FHIEK

- A & B K

DO U CIRERNT,  #EEERI I D St it
L CENIRICEA L7z,

7 4 =M FRBOKIGIER LT r b = vk
EERE T WIHY, &RE G0 xM) TR
Wl R R L, OGS R SEe ik S, Buf, 5
MDT 3% ikt U TR E <55 HDEl
TER %R LTch, &iREE (G0 wM) Tidsific fiede
B fER LTz, & r b= vic & 5 IHEHE
Buf (30 x M)z X » EIfE L 7ehs» 7o 23, 5 MDT
X O BERGHCEEL:, SEE O Buf
(10 kM) @ X % K52 # X hexamethonium
(30 uMDIC X DL LT, o oD
X AYEF X hexamethonium 2 X ) & X huic
Dy f:,

REEERIB D R LT h b =2 DY
EKEE TR FRAEZRI LI > 1eh, BRE
(10~30 kM) TRZERZNRIET(RE ST,
b O{RE/ER 1 hexamethonium 1z X b #
X NWieh - Tohs, cyproheptadine, (10 xM)
¥ X 0" phentolamine (60 uM) 1 X b H& L
7.

% =

7 4 = VR X ORREER ST X 5 G
A R A% R Ui s B 3l B X 7c noradrenaline
(NA) offflic X 5dbDeE2LR5, TOK
ot 3 % phentolamine O ER A6, 7 4 —
AFREE e b= v R OFOBEEYE O
presynaptic effect %, ¥ - BBERIBEUIR U < %
b D post-synaptic effect 25 Hi> L T 5
EDTRBENDS, UEDEENLBRD Z &3
HRIh5,

w =y, Buf, SMDT iwiz+hFrho &
7. - 7z pre-synaptic effect 23 %, £ r b = v
74— FRIBIC X 5 NA o g st L <
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P EA L, SMDT ik Fh st LCiiic
REFNAERT 5, Zh bl oMk NA
BB U CREEPBERIEET S, Bufo 7 4 —
A R KRG 5t 3 5 {F A ik hexameth-
onium THET LD T=2F Vv EHFMEENL
7= NA gt R TH 5 (Loffelholz, 1970),
BEEERIBL O UG T 5 2 b =2 DIy O
INFEIRAE VR 2 h D OSP4 5
fERIc X b T T\w5% (Sjostrand, 1973)

X 7

Birmingham, A.T. & Wilson, A.B. (1963).
Preganglionic and postganglionic stimulation
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of the guinea-pig isolated vas deferens prepa-

Brit. J. Pharmacol. 21 : 569-580.

Drew, G.M. (1977). Pharmacological character-
isation of the presynaptic a-adrenoceptor in
the rat vas deferens. Eur. J. Pharmacol. 42 :

ration.

123-130.
Loffelholz, K. (1970). Nicotinic drugs and post-
ganglionic sympathetic transmission.

Naunyn-Schmiedeberg’s Arch. Pharmak. 267 :
64-72.

Sjostrand, N.O. (1973). Effects of acetylcholine
and some other smooth muscle stimulants on
the electrical and mechanical responses of the
guinea-pig vas deferens to nerve stimulation.
Acta physiol. scand. 89 : 1-9.

BEE TR O A 4 v BIRICK T %
7TeFra) volEH

HALKFEFT LR
¥ XN W, ® O 5
FILRSESE B PR RE
= X M X

&

EALEy MERBEEMRL, TFUFY) Ve o
) VIFEME RO BT Y Z T T\ 5 2 &
DHAALE TR L D, TTIGEH IR T
5. 202 ) VAEEEEREOBKERICOWTIE, %
DET F LT ) VB & RSB E
Blo@EBERERY o E0VER - EHE
MR X hIE & e sy, e b 2 ofsED
FAERBEM IC D\ CRE RIS A I B Rk
FAEWEAEEMNT b eIk W E
BHEALTLEIERBERL D Chi s 6T
4w L7 (Inomata & Suzuki, 1971),

REEL, OO &R N Y v R
BT BB WHERIED A A VR L b
% BT, MRAEEER X O a2 iRk
AWTHZEShABEEMEENEDIELEY 5
VI Y BEA A VBRBRIEHT AT T2
) v OREEER IOV TRERE L,

il

ESR - S

WAL LT, 1A% 250-300g DEE L E »
MEREE X 0 HIBEL RSB A Ve, BE
2« EHRAE TR ERE & B — a il
w, B BEZ 5 v I X AEEN - B
MBI _H> a BEREEYZhZh#EHA L
o, BRCEE 2 5 v FEBRICHGTCHIEAR D K
X X3, BR300 um kB L OE & 6-10mm T
Botc, MANEARE L 40-60 MQ 0 7 5
ABUNER, B L OESKENCE 1T MELT
FARY VBBETRTALKLY S ABBY ZNT
AT, BB L IE % Krebs % ©, 51
32C ik ote, TER LY BT 251 =
Vv (HBEEEE, 1x1075~1x1072 g/ml) ¥k
V7 ey (BEEE1x10°g/mD) Th 5.

ERER
H—y a PREEERTE, 7EFra ) v
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0 .

Atropine

_. Jows
A —
— ———— —

2 sec

M1l WEEOREABESHBEALLHTE7 e
EVOEENW LT eFAa ) BAB), A-a:
EH Krebs 8 T, A-b: 7 v e v 5 34
#, B-a: BRUKBEIR - v AR -
K, B-b: M1 EVEDO 2HFEBDO 7 51
a2 ) VEMOKXICESE, A7 e
2 ) v EHAOR

oLy, BEEAZEE M TR E
& e < B BRI FE - 7o K & T SUE D 2 B
GBI BENREL L IR, BUNEHRSE
Behb7erra ) veBRKERCL Y EA
THLELORRIY—EDEREY -TI10
~20 mV g e oBEIG RS b, 2 Hz
DEIHBIZL V7 e VRERZHO D HHE
HEASEM I EE I (K1, A, B),
—7, ZEv aBREEER, 7 v 7&ET
T, S ENR EHER AV AL VETS
EERAL L BOBBAICK LT, 7TEFra)
vER XY, FEHREMONLEVHO ERE
HOBHOEMN L EDONED, Fhind K
B O R & S BRESERSB BN, T x
FAa ) VEETTE, —EDBL VA HGE
FIhic, ZoOBSBETRET S EEELD
KES LB EYHIBA L, BHOBHEEEL
CEETAHIS5Kesd, ZhiexLT, BE2
SvFLBETTCE, TFra) viEk b
oA T v 7BRBEOCEBIRIGEIRH & &b

HASE RIS 2003) 1984

_————
20 msec

2. REORAS A BRICKHTHT £FLa
Vv DR,
Bt A 7o 7 HEAmMV oK O IEF
Krebs g T (1) & 7251 2 ) v 5 (2)
DA AV ERYES L, BEEN, —40
mV, SEEROL R VL ERT,

CESL, HEEHETRELVAMCaM A v E
W& Z ki < A EBIROE KA + v 5+
FNVBWHEERT 05, R & &b ICilj( 4 v
BB L, —EBOMEIETS (K2)., =D
Rt Ca a4V KA+ vEROEN Y
SRR CHET 5 &, KT, Ca1+vE
W2 TE, ZORKBEHROWA I X OWEH
b« NEMRROREH N IER L, &H « BE
BAfR & v 3R & B EALI A B I A A B E
Lic, SHIER LCKA + v EBRICOWTIL, 2
DD AT v TN A TRDIWEBE LT &
Fra) VERERIBRTHRAEESkraTt,
RTKAAVFr X ADRAR—T ¢ 2 —ilja v
B2V AR LT, #BEBEVCKFV R
BELLIH IR DI L TEVWKST v 24
A EHE LT T e 5T,

EL ¢ R

TeFNAaY VI L 5> THAET S phasic &
tonic ® 2 /H X b 75 B I HE D Fs A BERE 1T D W
T, Wakui b @ # 4 (Wakui Fukushi &
Inomata, 1984) " 52, BEZ 5 v 7RI X
LHEA & VEROBEHFTI L, TExFra ) ik
TBALIER A « KO Ca 5 ¥ % A I8
&, MilaR~o Cai A RET D EEZDR
5, feS LB Casr v 2L oBnngEox
RIZETL, ThERENLLEZ LR TV
Na - Ca Z:BM ERIC X BBHHEH & 3Rk b



HASHIFEE  20(3) 1984

A Avay &gy 52 2O OB
FHEICL D BECaFv 2 ANERLI R, —
WA A 7 WESREBT S, LrLRREE &
b fan Ca = O & 8RB 5 o 7
EMERCL Y CaBFEE, 7ExFLra) viE
T THIRE &R H S h 5 b o & #EE
TEhH, COBETLHDTF1r=2 Y voCa
BHROMEER (Hino & Ochi, 1980) & 134
B EHMFHERNIOEZ TCLRRDLA A
BT bh0LELLRS,

X 7
Hino, N. & Ochi, R. (1980). Effect of acetyl-
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choline on membrane currents in guinea-pig

papillary muscle. J. Physiol. 307 : 183-197.
Inomata, H. & Suzuki, T. (1971).

spontanous junctional potentials in guinea-pig
Tohoku ]. exp. Med. 105 : 197~

Cholinergic

vas deferens.
198.

Inomata, H. & Kao, C.Y. (1975).
the smooth muscle cells of the longitudinal
layers of the guinea-pig’s vas deferens. Jpn. J.
Pharmacol. 25 : 32P.

Wakui, M., Fukushi, Y. & Inomata, H. (1984).
Electrical and mechanical events through acti-

Ionic currents in

vation of musccarinic receptor in the smooth
muscle of guinea-pig vas deferens. Jpn. J.
Physiol. 34 : 557-560.

Bl « ALFTEES) O ER T
AARTRAERER AR E
% q:‘ Ty % @ ) % % E -
& K EEL E W & 5 F
B OB —

8 ;]

B« L8 OE& 2 BT 51z« 0Jf
BB 505, Sl LI EE & 4 TR
BN HEIS 5 BT, TOREBREBYERE
IOHAIEL, ChE A=V Fleavytia —& —
WCTALER U C R RESET 5 R BIR L o,

EE LU FHik

FEHIERHC 2D ) avily 5 —5 L %8
fEL7e, — 2 F—FMAE ki 90° kg T 4 o
fAEEL, $5—2F—EH L lcm{g
fRca4EoflfLEZ b ob DT, ThEhoMHA
CEHImmBEORY =F LV o F a2 — 7
Adh, e REBILFIRHRIER O~ —
VREE IR T 5,

FFLE 3 T7ERE, 27G P& % /i L CHivE
A7 T20ml/hr 0—EHECHER I NS,
ZO3IHERD IMICME L 5V AT 2 —%—
ERL, E7 Vv BHE, &5+ VR LDOHE

REDEALY s =FV /I 7Dy « L a—
=W Cits T 5.

FRIHERBGIEF v 2 LORIEEY
ADav =2 - TCF4 o2 VEBRER
L, A=Y Freava—2 —CEBETH, &
FrVRNIBEDOT - 21T 1 AT VvARE
m~Eh, 10 7Moo EERAZ 84 vFD TRy
E— e T4 A7 KN T B,

H & 8 %

BORKET -2 30bIcaDa v e a—
£ — MBI CHBBELIT, T4 A 7v Ak
DEEREZ YV 7« 242012, FRBERCLH R
by 7 e T—va vV W BIELTWS,
FPR—MAL 4 ECHE S hicREDME
3, ER - ILF% % 150 mmHg (JLF9% 0k
IHEHE DV HE E —FT %) O¥ExHTHH
LML, BF+ VEALDODHNEDOKEX IR ER
Zhxtih T ambLED S TERbL, &A% =
VEa— 2 B CREATHESZ LRI DTS
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Character Display
PC-8853

L)

ALY, )/ %
Printer

Computer CPU
PC-8801 PC-8822

Floppy Disk Unit
PC-8881

0000
A/D Converter
PC-MODULE(ADI12-8)

Force Transducer
P-50

/ 27G Capillary Tube

Infusion Pump
Type 201
~Balloon

Connecter
Mini Polygraph

P-602G 4-1 umen Catheter

Fig.1 Imaging System of Ano-Rectal Pressure
Study

Fig. 2 Circular Image
(74 aged male, normal subject, Measured
circularly at 2cm from the anal verge.
Anorectal reflex was positive)

T\w5, Fig. 2 BIEEGIOILFIH L b 2cm OFf
frcoflET, 15 BEOKEBYELFTIVET
FHicmh 5 Rl Fic TR o TH
%, O P A EER 90 mmHg o P T, BB
DAN—vETOml DS TIEIES &
BRI i LIk U, 12 BB ICRED
40mmHg wzZE L, b5 EBILIIR S 2
HETHBHZ EHRLTD,

HASEEEE  200(3) 1984

Fig.3 Linear Image
(60 aged female, 20 months after low
anterior resection for carcinoma of mid-
dle thirds of the rectum. Measured
linearly between 5-2cm from the anal

verge. Anorectal reflex was positive)

KieR—EHEORETE, »7 -7 1rDOH
EAEEBEC T CHRE, £F+vIr0 1P
BOF—FHav/a—2—0HL, KL
B SEAT IR IS B REEE U T,
Fig. 3 W E B CIRALAT T Bk % 20 » AT,
BTP9E X » 5-2 cm OBIEFITH 5,

& R

B—HMELoBE W, EEGS FCIER
FLPIR BRI A &R & bRt T, BRI
B ORI O iR LR ERIEEOFRCHER
ThHZEREmbRT, BEGTOICERIRES
WERhOBEREThH o), MIRAELER
DHRLNDHHLH Y, —EOBEALRI LD -

) —TE 2 b oD 5 VR TE B I P B BB E 10
Birk 9 BI R HSMETH - 7o 23, FLFTED B D
PEMtc L5 &, MEOHETH 3cm 0L T
BETHONEWEWD Z ERHEILRTIC,

X 73

W R, KGR, BREM (1982), EEGALE >
A5 s X BRLFLER) O BB, BAFREBE
18: 241-243.
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IREERREIC 35 10 % /N B o IEL P45 RO A%

BRIEEICOWT
ERAHEZE NRAR - E— SRR
®OBR MO, 00 B OF M A OB i
ISR L AN TR
# B8 W WO
RBRFERER H— AP HE
BN # = % B A R BHRR OE W

EHLIINET, BRMERERICK TSN
LB O BRISE 2R E L L, F oty
BOBELRE AR L&, ZokHo—>
WRD X 57 bDO0H 5,

ERBM R 0 # IERFILFIANE i, BB E
ZE (Vv 7)) DEREINDD, FOHEEIR
WHER I A< 1 7 JBE L1315 L < (845 30 §i
#), hoBEIBILFIR S OFE TR, Y v
TAERRAASRAL 21 E DL L, NERIER
iE, MESRARCERT S, 2EVHEY »
7 VRIS O BB RFEEB O H ST h
D, NEXHERT B0 EBERCTHD &L
wIND, BRI RTIEY » 71,
ARA 7 LA 20K ERD LD S,

—77, /NEABMEE X, Howard & Nixon
(1968) LIk, Hirschsprung 58 2 Cix E#
BEERT, TOEBEO N ERLIEL
EBEIh TS, NEORENHHER DR
BHREARED IO, FELOBYEBROKER &,
NEOHNERBE O RExbbeE 25L&, H
WERONENHA <4 7 L@ THE, 0
HEOREIMRHTE BREMELND S,

LL, ZZCHEE b0, BYWERT
3, EHREEDL, PHIENH O BSISEIC A7)
h DIPELER A AL 7 FEORAH—
3> (Bouvier & Gonella, 1981) = ¢ ¢, Zh
AN E Y — VRREERIC O\ TEE S A8
Lz, 2 C4E, BRI OB TE
B L7cBIRD, ABrhOERED 5 I FAiE
2, PV 7e ) —AEBERITT v — v R
TTORNFENHOBEXIEE X EH L, ZoHAR

EBHORBYHO ML L 5 Lk ate. W8T
27 Abb 14 F & Tco/NE 24 flc, BRI,
ANETLBFERC, FO B E Lt 3L,
REXBLZ L E LT,

VI EBE, Y 2 ey —a 15mi/kg £

I 7o—+>, 05~1.0%

£ FNFIR I 77 30 sec

A ,MMMWWWWM |50 v

: AWWMJL

50 1V

30 ¢/min 24 ¢/min
I 7e—+>, 1.0~15%
B FENT- IR T 30 sec

A A AN (50 2V

B IA\“/\MWMWWMWW "

16 ¢/min

50 uV

16 ¢/min

M 7e—+>, 1.0~15%
ANTR, iR

*

. 30 sec
AMWWWWWWWWMMWWWWWHWW

30 ¢/min 30 ¢/min
*
B | il [50 v
30 ¢/min 36 ¢/min 30 ¢/min

X 1
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#1

Name |Age|  (arrosh s R

LMy 2 M 1] 0 30~ 40

2. H.T.[3 M o:—-—4—o 18~36

3. K.K.|[4a M o= 18~24

4 T.K.|a M o—cl 120~28

5. H.T.[5 M o—o | 24~36

6. T.S.|6 M ol 3

7. K.U.|6 M ol 3 o0 | 30~36

8. A.S.|7 M 0 30

9. v.S.[7 M 0 2 0 2 o= | 24~30

10. H.N.|10M ° 2 . 2 . 24

1. N.E.{11M o=—0 18~24 i

19. D.-O. |1 Y oo 15~18 oo 18~21

13. M.N. |1 Y o—0  118~30 —s 18~30 ' 1297

14. N.N. |2 Y o 2 ° 2

15. Y.T. |3 Y (hl—? 10~30

16. R.H.[4 Y| |o——o |13~30

1. Y.Y. |5 Y o 2 ° 2 ° 2

18.S.1./5 Y o 30

19. H.T.|6 Y o 24 o 24 o 24

0. A.1.(8 Y o—o0 | 21~30

M. M.1.(8Y o= | 30~36 =0 | 94~30 o 1UH

2. S.1.[138Y 00 18~21

23. H.U. |14Y ° 30 = | 4~30

. T.K.|14Y om0 | 18~36
10 20 30 40(c/mm| 10 20 30 40(c/mim)| 10 20 30 40(c/min)

Freaquencies of spikes in IAS muscle

A b L A8, 7e—x VvEE 0.5-1.0%
D\ GOF FREF T ©H R RIREAIRRE, T
17 r — v EE 1.0-1.5% GOF BEr T -C, %
MBEFE SRR O VT ThH o7, BER L
VESGFER, TorHELLLD ER—TD
THEET S,

& R

BB OWT

EBBATAL, BT X BIENHA A 2
OBEA (K 1-1A) NEHHH A <1 7 D58 (K
1-IB), 7 » — & VEEL T2 - T, HEFER
PMETF Lic & EPHERORT A <A 7 BHEE bR
5 E(KI1-TIA, B), o & &gz s
L, [KENHECATEREMRET 5L, B0

o——o0 without muscle relaxant
e——a with muscle relaxant

30 LU b oo Wik & L C O RIERI A < A
rh BB E (R1-1IA, B) 72 &3, BhpEEk
CRFAREREE ST AETHH., TOHE,
SR B T BRI 2 B &, [-B, IIT-A, B o
BEID, WERHA AL 27 TH B EFRE-
e Ebhns, II-A B shi, Lr
Lic KBTI A 41 713, HimEiEs5%<chs
00, SHERT, BUBERG ORI <, T
FIMEE G ik & Bhbh b 28 (B b,
1983), #EFE L7 b o Tid/ew (K 1-1IIA, B *
Do

WIERIEF A < 1 7 BE O BB DT

1 X FcoAL R 11 61T, 1 X B EA 13 41
THBHH, EELTOREE, 7e—wVvEAK
D, ZAAL PHFEHRRLICSDNRER L TH D%
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DHb, FIHMEREZHRE LD L L
bORXFILTHD, BEREL—ETRND
T, et EOBEEERET 5 ICIEE- Tin
WA, T r—kVEA, ZOBEEBEIML HIE
KA <4 7 MEOEY RTREHRE) %
LTIV WZ ERRBEDONS, HitER O
BELRFETHB, LA 7r—rv10-
1.5% BEAOKBITIL, 36 cpm OEHAE RS
D DM FI BB B D, RREI L, i b
FEEHRETLZDLNTWBDT, ZhKETFTY
v — & ORBBR LT 2o\ (BEEERD.
WHhice X, CofBEOET, #4410 5l
DESFEDOH A <1 7 DEREIhiEE&E, H
W, TOMOREEE2TIVWEEbIS,

% %=

ABR T2 bNIREIH A <4 7 HE D
Holschneider o#45 U 7cf (7-24 cpm) X b %
REWCERERETHD, TEHELOEBYE
BROFERDS, A1 27 EREY » 71 (B
PO T 11 THRIST 5 &3 hud, Howar-
d & Nixon O L7 8 BAH O EF B O
B 8-20/ X v b, ABEROMEILH LT
=1

SHEROIEEN, i X b BERERY T BRG]
ORI & LD ICRET S LV HHE
(Molander & Frenckner, 1983) 735 %55, [
LT, ARRCE T 20T 0B EE DK
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WeienEdFZEzbhisw, b LHDHETHIL,
WHERICISNTDHRT v — 1 v ORIEIER B
bbh b (EHE A1 2713 1 FKiE, 1.0-1.5%
DEEXEHEL BZBRD) TETHDHH, TORIC
DV, FRrBFRYETLI 0 EEbRS,

X 3

Bouvier, M. and Gonella, J. (1981).
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FAER e vy a 270y 7R OBEBILFIN E OB

ZEAHES
X B & — 2
&

ik

AT P E #2413 non-invasive 7z #: 2 J5
ETHY, ey a RNV IROETESENDS
Bk LTRSS AWLRD X S ICieotehy, &
Ny a ATV 7R THBEBIIFIRKHORD S
NBEEGIP, EFERECRBBESWTHE
FBRLFIR S 3 RN BIEF MG S h, e

il

o H
ﬁ}ﬂﬁ

SRR B
x, B K B X
—+=

I

>

Ya ATV ZIROBRICE T S EBILMINE
BREDOFRENMBELE It T,
REDDEETHIhE THAEROEBAILM
BREZEBILFIE & IEER X CBEBILFIR SO
BIELOBALTETWHDT, HAERENR
LLTHBLREEBICOWTONS,
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F1. FHERe VL 2 270y 79 (HERHK) BES LOWBRHEROERRKT (B
it fElGEE, A TEMAE, AR B4, MERRES K, BMERAKE) BIUE
WAL P E MR (EBAL P & & LT, EBIIPRES) o % R"7,
E AT P P R s o WUH S B o4& R AEE
Bl % (B %) 16 (9 :7) 28 (13:15) NS
T R B # (18) [39.4+1.4 ( 36—41 ) |39.0+2.0 ( 35—43 ) NS
AT IR E (gr.) | 3141 +377 (2740—4150) | 2984 +338 (2540 —3690) NS
KA H A (H)|11.849.5 ( 2-25 )| 6.7+6.1 ( 1-27 ) NS
R B AR A 5 () | 40.6+2.1 ( 37—44 ) |39.5+1.9 ( 35—43 ) NS
AR A (gr.) | 3133+402 (2716—4318) | 2913373 (2350—3690) NS
WAL P& & kR
HEBNE (cmH20) [ 10.9+4.5 ( 6 —24 )| 9.3+3.2 ( 4-16 ) NS
FLF9ENE (cmH20) | 69.44+26.7( 35—122 ) | 88.1+£21.7( 56—146 ) | P<0.05
NP E (cm) | 1.840.5 ( 1.0—2.8 )| 1.8+0.2 ( 1.3—2.4 ) NS
TP SR (cpm) | 7.741.6 ( 5.0—11.0) | 11.4+1.5 ( 9.0—15.0) | P<0.001
T W BT 19 B B 0/16 (0%) 28/28 (100%)

W & FHiE

e 36-41 38, 4T REAE 2,740-4,150
gr, £ 2-25 B, ATALPIERETOHENL e v
voa AT 2B 16 flicon T, B
35-43 38, A4 FEHAE 2,540-3,690 gr, A5 1-27
HOEEFEELHRE L T ETo 7,
mEEOWRRT (ERBER, £ TRER, K
HEEH4, BRERGES B =FEREH -+ E%E
A, BERAE, Bk widRloT el
EHAD I -T2,

BB R A AR KERE 10 m/ A
12 X A RIE RS E M 7.7 cmH,0/# o con-
stant infused open-tip #:#% F\~, EBILFIE S
IEEGEBNE, LS E 2 e (L &
LCHlEisa L, 5l S EMBOEN,LD B
DIZLDHE L VMG E ToORIZIFIER
EL, NLF% i bt 5 SRR R B IR & AL
P AR AESINMmEEH E LT 1 oEHIh) DM
Fefa Bt Ue, TEBBALFT A 8 B e R
AL — v HIIFEE EoBERCAE S, IT
FIEHERIE » 7 — 7 AV A P A
B FERE DR b HILFVE I E S, BiE
BRI A AL — v IEK T EA LAELE
U, EBILFIR SO HE L 4 BIERAIT
FIP EEB 984 o> TE B L P SRS M o0 i e 2R HE

(1) EBOIEREL Y 1-3 N CETE
PIRE D DL LR LERICS £ 5,

(2)  FE TR B 167 e RS VT RS 415 3R 70 B o B
DEFIHb D L BIE—ETH 5.

(3) 1Elo#EE 3B E (T&dEw L
T ETMERABIRA, Tz T,

(4) RLFYEEBEEBIINMEE > & & D, E T
R FRIAEE DIEE DR H ED BN D,

D 4 ODEMERTERT S S O EBILF N HE
P& HIE LT,

& R

BEIGITFI%E # EFE s X OB BALFI R S o Bk
3E1RELE,

1. EBILFESIEE: fiEleryars
NV 2R B TCIERAE 10.9+4.5 cmH,0,
HLF9%& N FE 69.4+26.7 cmH,0, fTf9%E 1.8+
0.5 cm, JLF9% S8 A BBz % 7.7+ 1.6 cpm
<h b, WBHFAEROEBNE 9.3+3.2 cmH,0,
BLF9% A E 88.1+21.7 cmH,0, L% & 1.8+
0.2 cm, AT P9 % 25 2 B I 6 0% B 11.4+15
cpm 2t L, EBAE, ILFIERICIELRD
feis o teny, FLFYEREOKME (P<0.05) &RT
P e et A B L 0 B oD 35 8 Tk b (P <0.001)
iRl FERery 2 ATV 7RERD
JLFE RN EOEMEIE—TOESIC )V 7 7 ) —
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L__]ﬂll___J cmH20
o T

i

|

1

i

INE s

e WHE (FE863638, £ FREAES000 gr, /111 H H,

/\ l I I"h_:&ﬁij)

S o 1 i
"~ rectal pressure

anal canal pressure !

N e R A 1

\ i
i Sl
Pk WHIR (TEH4058, A T IReAE4, 150 gr, &

#5HH,
/\_EHTFEIL_;.XF!IJ) __1lmin

1.

%HF?&%&H%@WE%@%T? B IEEHAER

TICFRSD Bhb%mﬁ@ﬁﬁ%ﬁlﬁﬁ%f »Y,

15 e B R U B LT P BB AR B UL oD T Sk % 4 5 ITPTE N FE D TR R T, i, 'Ffﬁ%bﬁﬁéE
E Ay e AT AV ZROBEBITFIR SRR AR, B 5\ R E R RABIC 20 b
AT P b A B I B B 2L 2 R TR P N EE TR b Tal,

Luvwm oy TEENMTRbicicd EBbhi,
2. EBRILFIRE: dBEFER Tl 28 64
B 1 EBCR T & 5 IeEBHERRIBCE L
FLF9% S A BN R O A& 5 ILFIEA E
TR, EMEBILFIS RO, —7, #
ERe Ly 2 2T Y ZIRBIR T 16 GlEf]
R WTK LR, TRIORT IS —aksd
B\ R FEG R T E B BRI X - THALFE
EPEBIHERIIC 3B LA RS T, ILFER
ETHEL SRS LVEBILFIRHEE L
7.

R PLU BE
ERIIFAEEEC L 2HERerv a7
v 7R O R L A AR A ) LA B B
BRI B 5 38 Telii b 3 X OV B e R R By
DAEALEEBILFIHOXKINTHH, Zhik
EB BB A IPEONIE, Titb
HLHILPERHO 7 » 7> 7 OREERL T
bEE bR,

T BB T P P A A 1 V3 P i 2 B MG U
RDAHMBTOILMIBENESHECEETH
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3, IIFTE AR A ESINMEER OB & L OEE
RLFAS S o RANHZUREL & 7o b, Hi4E R
BWThery a7 AV 2 HEOBRICED T
BHTHBZ Enmbhi,

X [

KEFE— (19800, /NEBHERE RT3 EBILIE
AEBLIOCER=2Y 7717 v 2 BT 5K
KIWFFE. B/hAHEE, 160 715-730

Howard, ER. ef al. (1968). Internal anal sphin-
cter : observation on development and mecha-

AAFETERE 2003) 1984
nism of inhibitory responses in premature
infant and children with Hirschsprung’s dis-
ease. Arwch. Dis. Childh., 43 : 569-578.

BHaER (1984). 34K, LQEEAKERR X
ORI BT 2 EBILFTEEE O RPuE R B
T HERRIIPTZE. H/NEEE, 20 771-785,

Rk %, fi (1978), TEBILFIASME O ¥ E R
—HAEEBILFINERER L Y —, BRK LB
7%, 55: 155-160.

Suzuki, H. et al. (1973).
of Hirschsprung’s disease
Pediatrics 51 : 188-191.

Nonoperative diagnosis
in neonates.

EBRLFIN X3 % B AR o 78 B

TUIN RIS

= K # = kK

&

EBILFIANE~O 58 MEEOEH >
T, IFE O # IEFE st LTk o RIBEIE (e
FI B IS FN T EcIHc@ < = 235 h
Twb, Lol, RIZZRMREIERICBL T
W7, ERERARS T X AEBILFK
HADHBIZOWTHIBEAERETL DR
V. SE, e X BEMREEA A RS L, TR
EHER X OCEBILFIRShC s LT 8 ik
L,

il

MRS RS

w7, B H —

MR HLU Bk

YRS, FE10kg fitoMBER A%
FV e, KB ERR » 2 3 v % 20-25 mg/kg
EL, DSESEEC TR L, AERNER
infusion f f§ ® open tip catheter %% B\~ T
FLFYEER L & ERBALFIR S 2 BIE L, B
PR O R E S ERbT DL, BEBILVERC
X % BLF9%E FE N [ o> Mt i % BP9 78 FE T B A,
F OWEOALFVE & I3 % 14 2 I
TREERE L7, L7343, neostigmine,

1. HEMEERIRSEIC L AILMEE, EBATM RS 021
drop of anal canal pressure
anal canal pressure
(cmH20) (%)
neostigmine B 138.3+£20.0 —21.8£ 7.2 59.4+14.1
(n=14) A 155.9421.4% —35.8+12.5*** 76.3+£18.8*
atropine B 157.2+18.6 —23.3£12.2 67.6+16.3
(n=13) A 140.3£20.3 —13.8+ 9.7* 39.4+19.6%**
noradrenaline B 145.4+18.8 —22.9£12.2 56.3+21.2
(n=14) A 161.9£17.7% —28.2+13.3 49.3+13.5
isoproterenol B :165.0+27.2 —21.7t 6.4 51.8%+17.8
(n=10) A 135.2+17.1** —16.3+ 7.0 56.4+13.7
B : before A : after
t-test ***p<0.01, **p<0.02, *p<0.05
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rectal distension
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L]
15 ml

before

15 ml 15 ml

20 cmH0
administration I

0

bl -
15ml 15 ml
neostigmine 20 cmH-»0
0.7 ug/kg/min div
0
L] L_J L____J
20 ml 20 ml 20 ml

atropine
3 ug/kg/min div

e o ]

20 cmH>0

0

_—
1 min:

X 1. neostigmine, atropine #4512 X % EBITFIAE (neostigmine 512 X b 1 BT PIR S 12 BIRE & 75

h, atropine #5902 X O REERE & 7o 72)

atropine, noradrenaline, isoproterenol,
phentolamine TH v, \ 1 & EIR IC B i i
L%, ¥, BRI, scopolamine-N-
butylbromide (Buscopan) % i\, IE% IR 10
%1, Hirschsprung 35 A TALFI:&E 261 2 Bl #ik
BEE2TIV, EBLPIAELRIE L7,

R (D

B IR CcI1X, ILF9% F 1% neostigmine, nor-
adrenaline £ 5.1 X » H&E i kA L, iso-
proterenol TIXAHFEICIE R L7z, atropine 5
TRMFARICERERRD bhiws, 12 fid
IBNCALFIEE KR T L, EBITPIR S
L T, neostigmine #5- Tl JLF% FE FIE(E, iT
FIEETRERE S cfinl, KA & k-
7o, WiC atropine # 5 CIILFIEE T RE, T
FIEETRERE Sl L, AR L
7e-7c (K1), U % L, noradrenaline, iso-
proterenol -5 CIXALFIEHE N AE, ALFI%E
THERLDCHERZEIRD R, &b
iz, phentolamine % f \» 7z £ B& ¢ I¥, nora-

drenalinewc X » EH L # JLF9% K &
phentolamine TH#4l| X }1, isoproterenol = X
brcipgl & hie, Lo, BBRILER X 5T
BETRCELI L S e ds - 1o, BRIV, IF
R RBIAZ R W T & % Buscopan % #
535 &, EBILFIKSESEBEES S H
HVIHAL, ZOBRBOHETS X510k
7o, BB G 0 FE D 5 7z Hirschsprung
A THLFY8E %6z, Buscopan ###5 L Tl
ELTeDy, EBILRIC X A ILFYS E T Rl
Shigh -7z,

z =

BEMEERELIIMEE LT, R
FEIFBYFE TI1X, a-stimulator X EE M 12, 8-
stimulator (X E W HHWER T2 L Ebh
T\ 5% (Kerremans, 1970 ; Garret, 1974), L
DU, BIZZREFRREERE T, s X I
ORI~ TH 5 (Nissan, 1984 ; Garret,
1974, T8, 1977). 7, EBRILFIRK B L
CTiX, cholinergic ¥ X ¢f adrenergic blocking
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agent ¥ W5 L CHRMNIFETLHZ LB
B o FBL ikt L € T2 non-cholinergic  non-
adrenergic neuron 23885 LT\ % Z & HRE
xh T\ b (Nissan, 1984 ; Garret, 1974), L
7 L, cholinergic, adrenergic neuron 23L&
st Ltkx B bR iEFo L dh, E
BILFIR S LT b M D08 Y 85 XIFT
CENHERIE G, MR AT HVIcEc DR
EafE 2y 5, neostigmine (ITFIE E Y E&H &
¥, EBIREC X 5 LPEE TRERRE 28N S
H, atropine (ZALFYEREXET &4, EBILEK
I HIIMEETHRREREZRD S, Lic
M5 T, cholinergic neuron (¥, fLFIEHE, 1B
BBRL PR e U TR ER T 2 $ 0 L
bhte, —7, ZREFERTIE, noradrenaline
isoproterenol B # 5 X &1L a-blocker T
% % phentolamine # # 5 L I KB TH, a-
receptor (LALF9 1%t L CIEAERIIC S~ rece-
ptor (XA fER T % 25, EBALFIR SR
LCREE LW EHERI S e, BIZZRE
REUEMTH DS IE B e E R ALF B 2 33 % &
5 EBER X v, Hirschsprung 5 A THLFT:& 5
BTt X R bhbIEERM LT (R,
1982) MSIEH e H T H B D ARHI TR FE T RE
Th DD DI REND B Fesd I Buscopan & # 5-
LCHIE L, E¥REBILFIRS THh
Buscopan iz & » #lH 5 W IXEK S B B,
A EEIE LT 241, Buscopan iz X b £ <
WEYS IRV LI VIER IR DETRE
b,

AASFERRE  2003) 1984

& B

1. MRERAEHAWCTERC, BHEMER
Flf 5 T EBILPF IR EXRE L,

2. Zo#8, cholinergic neuron (ZLFIE
E, EBILMKE L CRENIERL,
adrenergic neuron (¥, L& EICX L CTa-
receptor II{E = B-receptor (T INEI M /E
A+ 50, BBILFIRSCEEEL w2 L0
HERI S ure,

3. Bl R AEEENE 2 I e E AL R &
IEIL, ABRERBbh AP E TR
LTRBxE 2oz Enb, BRAOHEE
JLFIR B OHEICILETE 5 b 0 & Bbhi,

X [N
Garret, J.R. (1974).
the cat: A study of nervous mechanisms
affecting tone and reflex activity. J. Physiol.
243 : 153-166.
Kerremans, R. (1970).
gic receptors in the internal anal sphincter of
the cat. Gut 11: 709-714.
Rk % (1982). ALM% E TR %R L 1 Hirschs-
prung JRIEGIO#E. KEBALFIRE, 35: 147-152
Nissan, S. (1984). Physiological and phar-
macological studies of the internal anal sphin-
cter in the rat. J. Pediatr. Surg. 19: 12-14.
THE % (197D, EBILFINERER X 5HEORL
PR BE o FPAI — 45 W AL P8 LA I o> 38 B
% ER R, RERIOBIIE, £ KEREE, 281 784-800.

The internal anal sphincter in

A study in vivo of adrener-

BEfE B B 3 5 ILFTE A FE X O RL PR RO B e x93 %
TR FRE I D\ T D EERITF I

P NS

TR A K

T C ®IC
BRARITE, WEBEE - BEREEEERA D%

BN HE
W= 0 B B i
B K ®E LE *

VBB R A T MR T A T FROMR
HXhTECws, SEFEAE, PILFEOTH
(AT IS L3 b3 5 TREMEE, AUF
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a. T RIS 1IN DS HKAY R

upper rectum EMG - e . R . 1100 xV
lower rectum EMG - 1100 oV

IS e e 50 mmHg
anal canal pressure T T - 1

K . s ol
int. sphincter EMG _h%\m\ljm‘ﬁ,‘;,\v,"l‘,k-\‘n,m,_,‘rwI

blood pressure
(rt. femoral a.)

100 H
3V1 msec 3sec 3V1 msec 3sec 10 mmie

b. RIS 1S2 0 #% >SS A SR 50 mm/min

3V1 msec 3sec 3V1 msec 1sec 3V1 msec 3sec

RI1A AEHEESHA S (Imsec 10 Hz) 12 X % JLPYE M FE & WALFIHERIH O KIG

a. fiifk 138 ‘ o 100 4V
Rectum EMG st e v b e 1200 2

i WV‘MWWW it

M /-’” VWA AN ,\

Anal canal pressure /'’ ,

[ C e

Rectal baloon pressure o B ! | EI?r?mHgO
(30 mi) 50 mm/min

b. #fti% 3 8

MMWMWM W WW{ WWW% l”“” “\/"“‘f‘u MW«WW”‘W

T AL A 50 mmHg
\ / ‘. v " IO
[ [50 mmHg
{30 ml) ! 50 mm/min
\\\\\\\\\\\\\\\\\\\\\\\\ . 1

1B f5R, THIEARE, 20UE R TIT R BRI i o E BRI SO & PIRLP SR S )

DIEMIZ OV TAEROEBHEREFT o7, & ZBF: 567 EHEHES UIBRE, LAl

7o, PILFUERSICT T 2B RV v O O, S28: &5, THEEEROSE MHEE
Bz oWT B LI, Yk, b 3BEZH, BMROWE 1.2

. 338 & RN IE Ui, 70, kB AL E v
& %, BHABIRAICEE Ly 7 — 74 & 0 I

thE 15kg M OMBR AR, *v 7 ALk

2 — VKB T infused open-tip ¥z X A JLFY

WAL EEORES EEY AV ISRy 0 B R
RRBICEE L, BB FIMEN, % 1. FESSOERERESE, PED
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circular muscle EMG
of int. sphincter

Wi

anal canal pressure o s Woesso ot

blood pressure

(rt. femoral a.) ‘
8.0y
® 4.0y i
!IH it L\u i \i
A Mot
IV :

@®5ng

Anal canal
al cana. WMN MMVNWMWWW

Pressure

Circular muscle
EMG of int. m
sphincter

Blood pressure

S

HASE i aS

W UW i ‘H'" ﬂw,‘

o 2T ISO mmHg
0

20(3) 1984

50 .V

IIOO mmHg
50 mm/min*0
—

8.0y

@ 10ng

PN, e .
AN Y

S AW g A

50 mmHg

s b [ 0 Joouv

(rt. femoral a.)

o— 100 mmHg
10 ng 50 mmHg 0
. %MMN/MW,AMMN  @ong wwm::ij:
B WWMWWWWWWw,:WWMWT WMWW MW%%%MWqﬂ‘w«m
Mﬂ) ng ‘:(;:g

2.
(A 13 VIP, B i Substance P)

+57, IS HERIEEOTTEL 2L, 8 1 21l
BRI T, BROBEBILFIR
B LN EOET, ISTEBOMIMHE B 5
BEEEECLE (K1A),

2. MR EIBEATLHIEANELIS
activity (34T ET & B L TER o o T2,

3. TAEETINIE 38T EBILFIH IS
HWTHote, MHEHOERZRDI, —iE
& (balloon 30 m/) oHLEERIELE, IS activity

HHALE & v & v O KRBIRNEA X 2 ILFIEPE & RILFERTEE ~ o E 8

D 584 %k B X, i 8if © control
(4.4~13.8), BB — R M HK3IFL0.0 W
(5.0~16.3), E=FMHKE1H32.98
(22.5~49.0), 7% 38 40.3% (31.3~54.5)
Thote, ~HFREOIHIRREL, ThZh
21.7% (18.8~25.0), 26.2% (22.5~30.0),
59.2 % (57.5~76.4), 71.2% (63.8~81.8) T
B ot BB MRRYINNC X - CRERFICH]
FIRFR D IER 2R bhte, itk 58 ¥ Tl

818
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L7 LEATZ, 3BEUBRI, £ EnIER X
LT otz (K1B),

4. VIP (% dose dependant 1z 1& AT P9 < &
WL L -3 s S %, Substance P i3, dose
dependant I {4 X i % 4 U 7=, Enkephalin (%
10y $ B bidien ot (K2,

L ¢ fhaE

FEIR S (1983) 1, BREARZ A7l mhig
I ERRIC X -, IS activity DK F, EBIL
FIRHBEFOHIFEIH O R Z BD T\ 5, SED
Box DEEBRTE, T, (WETEARTEES, N
FER O Is activity 1, #EEIni-05, ERILF
RO MHRHOLEE XRBD., TOHEH &
LT, O BERMREINEIRRAE 2 36t 7l L
TV BB MREDOER R, © B &
I X B BEN MR OZE MR ER, 1980), @
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(R M D TH B T EMEMZRSE 2 b
nic,

[ BEN MR A N A A BB O mEDE
L LT, I4I%o VIP, (g4 %o Substance P
DEHEE BT HHEREIE S i,

X 73

Andersson, P.-O., Bloom, S.R. and Jarhult, J.,
(1983).

to pelvic nerve stimulation and their relation

Colonic motor and vascular responses

to local peptide release in the cat. J. Physiol.
334 : 293-307.

TR % (1980). R TFE#EBIC R 5 IEEEA & B
PR R 1 B 3 5 EERIBR SR, KIBATF5E 33:
91-105.

BFRAAT S (1983). WIEAHTEEN 2 b HIALFINE
OHIEBERE, BARFEHE 19: 326-328,

WEIEED (1984), KBEFMIRT S Y v &5
& LML, BIEAEEE 17 821-825,

EBHILFT S 5 D BBt & & DR
L EBH A — MR X 2 RG

M a A EREE

IR

# o A Ok

FFAR AR
H O & =

EBALFI RS, NESHEI R B\ T, &
N a ATV ZIROBKIR, BHEREE XS
KRB DI DDA —F VBRED O EDE LTHE
A3hTwsb, ZoRHE, &Y, BIHNCZE
BINicEMBRE LCREIh TV, Fx
IR ETEHYWERICL 5T, W AILFIED
5, BILFIftEFHOBRIEBS XEH L, ThixH
BT A2l -»T, ZORHDOS
WMETTo Tk, 40, CoORKFCRDOI
LR (AT ELRIG (B EEoMoE
ERBRICOVWTHRE Lo THRET 5. R
AN EEFZEBHBRE A AV — v ~OZEJEA
B & EARER R X OB fERTR ~ o B SR8
SRE GEMIERADONS) THh, FILEE

R
IR O

GILFINERE TR X OB T oSG T H
b, CCTHESHEHBAAL - VHEBILLBK
JEIZDNT, NRTHIE S e EBAL PN EE#R
5 & BRI BRI R 2 B\~ TS S 7o BT PP FE R
TENE OV PIRLFIHE R B IS B D fE R o\ T
DX, lIEMHEDOBIFIHIC X 5 RIGIKDWT
EHN G TS,

B H &

INREEBIORLFINERE X K-Y =1 7
roL— VERIERE A, P rRr Y -
v my 7 1mg/kg O RREEER L T\ %K AEE
THIE L, BMERTIEYr 25 —AKER X
O A F — VEEREE TSR 21TV, RERE
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| !

. AN

15+
cmH-0

T (e At

T T

30 35ml

R1. EBBIFIRS O AT HABIR— NEER, 11 7 B, b 7 5 ) — 4 1 mg/kg o & 5 FERETORE

5

A EBIPEHORE. EBHERT LORTT, MEOREBEE 15 off s cr

j-

B‘ﬁ%@ﬁﬁ—%Tﬁ%(i)&%TE(T)%,ﬁﬁ@kﬁ-ﬁ%(@%@ﬁi)mﬁb(fﬂv
FL7cb o, BEFE & B FRE QLI A D d RS

DHBDMET 2 D& > ThbImETEHE %L
MBI > CALF R X D RIAL, %
DEKIEE L ILFIN AR & ARFfc~vE& v
a— & —Citgt L. RENHESEEORE
ZOWTRT TIRERLICOTEKE TS, LM
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Decerebrate dog ; divided 1-S;VR stimulation (0.1 ms, 10 Hz)

A. 0.05V (e-threshold) D. 03V
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Decerebrate dog :

A. Rectal distension

B. divided right-S;VR stimulation (0.1 ms 10 Hz)
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