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S1-1. Regulation of Cyclic Nucleotides in the Urinary Tract

Section of Urology, Yale University School of Medicine New Haven, CT
Marcia A. Wheeler

Cyclic nucleotide levels are controlled through their synthesis from nucleotide triphosphates by cyclases
and their degradation to 5-monophosphates by phosphodiesterases (PDEs). Components controlling
cyclic AMP-induced relaxation in the urinary tract include receptors, inhibitory and stimulatory G-
proteins, isoforms of adenylyl cyclase and PDEs. Hydrolysis of cyclic AMP by PDEs can be regulated
by calmodulin and by cyclic GMP.

Cyclic GMP regulates a number of functions, including relaxation within the urihary tract. In the
bladder, three isoforms of nitric oxide synthase can activate soluble guanylyl cyclase. Furthermore,
natriuretic peptides can activate at least two particulate guanylyl cyclases. Soluble and particulate
guanylyl cyclase activity has been detected in the ureter and urethra. In the urethra, changes in cyclic
GMP levels via nitric oxide synthase and soluble guanylyl cyclase are responsible for non-adrenergic,
non-cholinergic relaxation.

Members of the eleven member PDE family that have been identified in the bladder include PDEI1,
which is CaM-calmodulin dependent and hydrolyzes both cyclic AMP and cyclic GMP, PDE2, which is
stimulated by cyclic GMP and hydrolyzes both cyclic AMP and cyclic GMP, PDE3 which is inhibited by
cyclic GMP and preferentially hydrolyzes cyclic AMP, PDE4, which is cyclic AMP specific and PDE5A1,
2 and 3 which are the inhibited by sildinifil and are cyclic GMP specific. In porcine bladder, vinpocetine,
a PDEI1 inhibitor that inhibits both cyclic AMP and cyclic GMP hydrolysis, causes relaxation. Inhibitors
of PDE3 (milrinone), PDE4 (rolipram) and PDEL, 5 and 9 (zaprinast) have little effect on relaxation,
however in rabbit detrusor, the PDE5 inhibitor, sildenafil, increases relaxation.

In the ureter, PDEL, 2, 4, 5 and a cyclic AMP PDE that is insensitive to inhibition by xanthines and
papaverine (PDE7 or 8) have been identified. In the rabbit ureter, rolipram induces relaxation without
biologically significant side effects and may be of benefit for treatment of renal or ureteral colic or for
the facilitation of ureteral stone passage.

RNA transcripts for PDEIL, 2, 4, 5, 7, 8, 9, 10 and 11A have been identified in the prostate. PDE11A
hydrolyzes both cyclic AMP and cyclic GMP and has a limited tissue distribution, primarily in prostate
and skeletal muscle. Tension induced by adrenergic agonists in human prostatic tissue is partially
reversed by inhibitors of PDE4 and 5. Inhibitors of PDE1 and 2 are less potent. Inhibitors of PDE4 and
5 may be of use for treating urinary obstruction secondary to benign prostatic hyperplasia.

In the urethra, little has been done to characterize PDE isoforms. PDE5A1, 2, and 3 have been identified.
Additionally, zaprinast potentiates reflex-evoked changes in bladder and urethral pressures in anesthet-
ized female rats.

Current information of the role of PDE isoenzymes in the urinary tract, while limited and fragmentary,
indicates that PDEs are key components of cyclic nucleotide signaling pathways. The large number of
components in the signaling pathways offers the possibility of determining cell specific inhibitors. Infor-
mation on the molecular organization, regulation and biological function of PDEs may produce novel

therapeutics.
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S2-3. Pacemaker Activity in the Upper Urinary Tract ; Functional Role of Nitric Oxide
in Urinary Tract Smooth Muscle.

Section of Urology, Yale University School of Medicine. New Haven, CT

Robert M. Weiss, M.D.
Donald Gutherie Professor and Chief

The function of the ureter is to transport urine from the kidney to the bladder. Under normal
conditions, ureteral peristalsis begins with the spontaneous origin of electrical activity at pace-
maker sites located in the proximal portion of the urinary collecting system. The electrical
activity is propagated distally and gives rise to the mechanical event of peristalsis, ureteral
contraction, that moves the bolus of urine distally. Efficient propulsion of the urinary bolus
depends the ureter’s ability to completely coapt its walls. Pacemaker fibers differ from non-
pacemaker fibers in that their resting membrane potential is less negative and does not remain
constant but rather undergoes a slow spontaneous depolarization. If a sufficient area of the cell
membrane is depolarized rapidly enough to reach a critical level of transmembrane potential
referred to as the threshold potential, a regenerative depolarization or upstroke of an action
potential occurs. The action potential traverses from cell to cell across low resistance gap
junctions giving rise to a propagated ureteral contraction. The location of pacemaker cells in
the upper urinary tract varies with the species, but in general pacemaker cells are located in the
proximal renal pelvis and calyces. Fibroblast-like cells resembling the interstitial cells of Cajal,
which serve as pacemaker cells in the intestine, have been described in the proximal portion of
the guinea pig renal pelvis. Morita and associates (1981), using extracellular electrodes, record-
ed low-voltage potentials that appeared to be pacemaker potentials from the border of the minor
calyces and the major calyx. They noted that the contraction rhythm varied in each calyx which
is in accord with multiple pacemakers being present in the multicalyceal kidney. Spontaneous
shifts of the pacemaker occur from one site to another along the pyelocalyceal border. Although
the primary pacemaker for ureteral peristalsis is located in the proximal portion of the collecting
system all regions of the ureter can act as latent pacemakers.

Nitric oxide synthase (NOS) converts L-arginine to nitric oxide (NO) that stimulates
guanylyl cyclase activity with the resultant conversion of GTP to cGMP with resultant smooth
muscle relaxation. NOS containing nerves have been demonstrated in the human ureter and at the
pig uretero-vesical junction (UV]). NO is involved in human ureteral relaxation and NO is
involved in nonadrenergic, noncholinergic induced relaxation of the UV] and the urethra. There
are three isoforms of NOS ; neuronal NOS (nNOS) and endothelial NOS (eNOS) are calcium
and NADPH dependent and inducible NOS (iNOS) is NADPH dependent but calcium indepen-
dent. There are at least two forms of NOS in the guinea pig ureter, bladder and urethra; a
soluble form with properties similar to nNOS, which is involved in urethral relaxation, and a
particulate enzyme which has properties similar to iNOS, which is found in macrophages, which
may have implications in the patho-physiology of urinary tract infections.
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S3-1. Detrusor and Gastroinestinal Smooth Muscle Muscarinic Receptors

Department of Biomedical Science, University of Sheffield, Sheffield, UK.

Russell Chess-Williams

The parasympathetic nervous system is responsible for maintaining normal intestinal and
bladder function, contracting the smooth muscle by releasing the neurotransmitters acetylcholine
(Ach) and ATP and relaxing sphincters by releasing nitric oxide. Ach is the main transmitter
released and it acts on muscarinic receptors, of which there are 5 subtypes (M1-M5). The M1,
M3 and M5 receptor subtypes are coupled to inositol phosphate turnover, while the M2 and M4
receptor subtypes inhibit adenylate cyclase. Many smooth muscle preparations possess a mixed
population of muscarinic receptor subtypes, both M2 and M3 being present on the smooth muscle
itself. In ileal, colonic, gastric and detrusor smooth muscle the density of M2 receptors is far
greater than that of M3 receptors. Despite the predominance of M2-receptors, direct contraction
of intestinal and detrusor smooth muscle is mediated via the minor population of M3-receptors,
and in vitro only this subtype is involved in contraction. In some tissues however, M2-receptors
may mediate an indirect “re-contraction” whereby a reduction in adenylate cyclase activity
reverses the relaxation induced by b-adrenoceptor stimulation (52 & 3 in the gastrointestinal
tract and the lower urinary tract).

In pathological states, changes may occur in these receptor systems resulting in dysfunction. In
the rat bladder M2 receptor density is increased in several disease models (denervation, diabetes)
and M2 receptors may contribute significantly to contraction but few studies have been performed
in human. Muscarinic receptor antagonists are used in the treatment of the overactive bladder
but the receptor subtypes controlling human detrusor activity is still unclear.

Our recent studies have examined the role of M2-receptors in the human overactive bladder.
In the normal human bladder, contraction of detrusor strips to carbachol appeared to be mediated
solely via the M3-receptor with the M3-antagonist 4-DAMP having a high affinity (pKB=9.9+
0.1), while the M2-antagonist methoctramine had a low affinity (pKB=6.4+0.3) on the bladder
(Schild slopes were unity for both antagonists). Similar experiments were performed with
detrusor strips obtained from patients with neurogenic overactive bladders due to spinal injury.
The detrusor smooth muscle from these patients was supersensitive to the muscarinic agonist
carbachol with the pEC50 increasing from 6.17+0.07 in the normal bladder to 6.57£0.08 in the
overactive tissue (P<0.01). However the antagonist affinity values for both 4-DAMP (pKB=
9.940.1) and methoctramine (pKB=5.640.1) were similar to the values obtained in normal
tissue (Schild plots again unity), suggesting no change in M2-receptor function.

Similar results were also obtained with tissues from patients with idiopathic overactive
bladders, the tissues being supersensitive to the muscarinic agonist, but without any change in the
affinity of the M3 and M2 selective antagonists. These results suggest that the increase in tissue
sensitivity is not due to an increase in M2 responses as has been reported in the diabetic rat
bladder. The study highlights the importance of selecting the most relevant animal model when
studying disease processes.
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PR < HIRBIEMEIR I A DS D VD, AN IED 7 vy S VR ) v v «GABA =2 — 1 v R
DU THERDPERZ21T> T, Licdio T, BHROPREMEEEE I, KMZMEEFER, B
R, MEREIZENIR, MBEIXETRELTRZ L ZENTE S,

S3-3.  HILEHBED PIRFREZED
RALRFERE G E SR Se R A AT B
wmt &

AP VAT SEREERCS SR BERITYT. THMEEXZORENER CH L, ZOA b
L A -fi-1E g OB AR B o 2 BIR 2 BdBGAHEY (brain-gut interactions) & FE&, JEIBAY N
DAYy bk, BEREEGE, STFEWE, BREFERNSHTOES I XD, REHEBDOFE 2 )] S
nWoodb 5, MEMHERELSHEDFL % 2 33 B OR T/ EEMESGE®EE (rritable  bowel syn-
drome; IBS) TH %, IBS L iF, —EGKIRE CHEES N2 BREEMER b rrb oY, Hiie
i MEIC AR S 02 TERHALE R M8, FIFMCR T 2IEBEFCH 2, IBSTIE, APV A
TR 3 2 I EEEBTEN R S, SRICRE - {15 22l & T2 0BEFE 2S00, O
AR EFED D DDEIGE W, 2D X 5 Bl o MHMEE~OFLEES 2T TR <, AN
SOMRIEREESEFR SN ODDOH 5, Thbb, HEE D SMADORKOMEES Y IBS OFHER LI
Wy B HAREIC 2 > TE Tz, NT RSy FEETIE, o BERBIED Ny 7 2 L& AL, - -
WOMIEREREICE 2 5 2 812k b, WNEREAZE T 2 WHEBID A% 53, WERBAZE L 2 I
i), WEBEEROEM L, FCHERICERETE 5, i, Ny IHNER S £ & a4t
SHH T, HILEMHE2EENCIHMETE 5, WAL D positron  emission tomograpy
(PET) E KIEFEFBAC LD, & MBY BEAEMED R A =X LD H7% 63, I OMEEHE
module, XIS 2 MEAL, HRREEYE, BRUEANY —>, Zho OFER & L TOEEZ ]
M ENDDH S, IO TIXRTRPRE & JTEERTEF S, MMEEMBE e LT/ v 7 v Yy,
k=, E A S, corticotropin-releasing hormone (CRH) 2EETH 5. MILAIBEO /001 1L,
IBS OTERD A7 53, 1EEHOBEF % & Ui & IR BEHER BRE O G 28 2 R 2 Btk 4 2 ¢
Jf) o) .
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S3-4.  BLEFRBBILAMEOBEMREEDRRRZ(
{EINASF EF IR AR
HI B, iHEAEY, B W, g REE, BEEOB, R H

B R B B R D BB PRI RERS 2 1 o 3 2 WAL R R B A R Al D R RER R SR % SR
TG R & B R4 0 TRET L 72,

T3k S5IE Clam FC CHEALEFI A BEBERL KA % 5ifT U 7- iR BB 8 35 T, 2 DWER
X, SIREERGFIREE (SHH 2526 4, WBIREFIAEE B 259BICTh -7z, FililFFER (S H 5~58(H
Jfil 18) %, I HE9~T76 (FofE 21)5%), MEANC 2 B CEBZE R R o, MERERBZ IR S B
6~57(F¥ 31D H, TH10~49CFE 304D H Tholz, T A== LT, ABEREE
(MCC), kR > 7547 > A(Comp), EEIMEBEMIGER O HHRFOBEMERE (Vi) BLUZ0
BANGEE (UICmax) 2kt L7z,

FESR: MCC i3, SB#ECHIATT 180 mL 2> 54tk 3 22 H 387 mL iz, [ #ETHiAT 218 mL 2> & 1iiff 3
»H 400 mL 1z, Comp 1%, S BETHTRT 5.6 mL/cmH,O0 »» &ff#: 3 »»H 20.5 mL/cmH,0 1, 1 #THi
BT 12.0 mL/cmH,0 2 5472 3 2 H 24.6 mL/cmH,0 12, W b AECHEAKL, HEF TIN5 O%)
RIcEEEZR2RBonholz, it 1 ELLEORSA TOFE BB C & /- 23 1 (SE 184, [F# 5 H)
WOWTREBMRIRE2ATHS &, MCC ML b it 3 »ADKEATOMEE IZZAETH -
7253, Comp 13fii#é 1 £LL EOE S TOFHE I, SE T 25.1 mL/cmH,0, [# 7T 27.5mL/cmH,0
L, WREE Witk 3 »FCHARTE SWHE T 2EAZRD 120, WiH CEREZRk»r ol
B IGHE R O HBIRIZ, it 3 B OB ST, SHE469% (11/26 B1), 1#£33% (3/941) &, SE
BOTPRL L HHET2EALD - 7203, METFEFNLEFEELRD Lo 572, Vye BE 0 UlCmax 1<
M CERERZRD Lo fo, BEIEIERE ML 1 ELE L RF L T flix 3 fld - 722038, »
T IREEL 2 TBRFHIC B W T, BEMEIEE OB R & IRKREDOERE & OMICHREIR &2 5
7z,

fEam . BEDERL AT, SRR, FIEOWFREFIFAL TY, itk 3 »H £ TIKBENRE RS & OHER
Ay 747 Y ARBRICHEARSE, HELZRMIE SN, MR BEREIcL 2 L Bb
NBEBIMENIER 2580 5 2 LD L kv, ZORFEFME 1 FEUNICEHRMEL, BRI
LR bDEEZL D,



J-11

P-1. ANy o RT 2 N DREFEE . BREOREH,S SRITOENEE T
BEE IR A UL T R

A M, M SR

BN 2 B TR 2 & v FAEIE, 1960 54812, Interventional Radiology M4 & IFEE
N5 Dotter 23, FIDTIDHIZRLIbDTH S, 2Dk, A7 > Mid, 1980 FRP#IZ, 7F VR
DN DHBETHERIE Gianturco % Palmaz 2 Y1 k> T, BEROBICHA LS 2B %25 2050
To. AFEEICBWTE, ATV NOFBEEED, BRKCBIT AT v MEBRORBER SV FRAE
B ETARKY V25T, ZOEERFENT 5.

AT > b OEERIGHEIZ, 4%, ek TREIRIC B TED S, BER, KIR-BEEIIR, 5
TR, BT v > MM, KEEIR, BiEE-88 Tike &, 28 0mER~ oA KL, &
%K,i@@ht%%%ﬁﬁ%%%u,Eﬁ-ﬁﬁ-%%ﬁ-@ﬁ@g,%@%@%%«@ﬁmwk
BbulggL L,

MAEREDWRBEICAT > NeHWE I EIZED, Nh—2h T —F7 %k iz SRR T
B AHHRR NIRRT O ZKRERX TH - 77 elastic recoil & fEEEEZTARL 5 2 L\ S EHENHAFL 72
ZEM, FOBOBRILERIZES S T2H, —HT, AT v MNEEIFEE 2o TEL 3 hEIRO
PR OMENERE(L L, FEAEHMEA T >~ McfRFEE B, ST 22 22 TBISRHRE A
HENBICES> T2, KEHICBWTIE, ZOXIRBEB XY, FREREEO OO D A0
IRETRRIC DWW T BN T 5.,

F7o, AT Y M ALIMEDOEM ZHAGDLEIAT Y N 75 7 NREL THE L, BIETIE, K
iR E RO E LT, BEREGERSEAD DD S, KFEETHE, HEALOREI NI 20
EHEMED 1 DTHY, BELMERESTETH S, BNy — NV NREET 5, — B
TENHERTH 2, BOEHEDOEE T bHEET 2, MiER ERE2H T2
T OB HOMELEROZI bHIEL D 574 8, Hx okl bsniF b7 v 277
T MNECOEHENT B,

f%m,ﬁ%ﬁﬁabf,%L@ﬁ@x%y¢/x%yh7?7b@%ﬁ%,:@%ﬁ@ﬁa@%%
FAEL 7z,

P-2. [ESHOEROENRT > bAK

o

RIBSTERBERE e
HI AE

AR T 2 A7 > M & B IREIZEAZEMR B3 5 A7 > b & R 72 8 B B IS ey
(PTA) EEERFEICET 2 AT > M ALIMMERBEN AT Y NI 7 NCEDATY NI T 7 MR
PO RBIE N, Mg, REEZEEEE L TELLESZET T3, A#ETRIBE « KRBk
DOPAZEEBIRBELE (ASO) W3 2 X7 > BB & IS KEIRBICT S 2 A7 N7 7 b
IR OB RS IZOWT, HEEIZERU A oS 5,

1. I&E#lk ASO

AH T BB BRI T 3 IO A 7 >~ M SFBA S R, S— 2 T — T & B IEIRE (3
)V—> PTA) % OFRESRAE L NERREE, 55 W0Wid/ N — > PTA BOFERZEN 2 iz X T > s ik
DT, BIFRIREBRESRE SN T3, Sol TR OMES EH % - T, fERINE NN
DB L EINTELRRIBOFBLMZEGNC b AT > MERSHEIGE N L2 2R V2055, i
513 139 RE DB EEIRSEEFAZEIC LT A T > MNEFEEIT W, IR 999, — XA 89.19%,
RWER 971% L REFRRAER B TW S,

2. KEREIHR ASO

NBREIIR ASO w239 % A7 > MEFEOWIHIKIIEIE 95-100% & RIFTHh 545, 3 FRIFAEIL 63
66% EIED W BEHBENE SN THRVOMBERTHY, WELEESNTWS, LirL, Wl
nitinol stent % T 2 FERTFEHL 849 L T2 HED H Y, FIEBPRFEE T3 TIRERRICH 2 £ -
T2 drug eluting stent OFIEHRGEIZ RIFCH O, KIBIIIRTH 27 > MIBERIZSHBICHE S 2 0/
MR d 5,

3. MEERERE

NINREEZ G T 2 A7 > b 7T 7 MR 21 HACOEEIERE & U Tl b IRF S T 2 10k
OO THY, BEEHREE IS U TR 2 ROIcBREIO R 7> 77 7 S &L, AT
W 2HHEDOR T > N 72 7 NIRRT 2, WIEAEE I RITCH 23, endoleak AT > N/ TV
MO, BIEEORES DY, RIICHL 2 BN LETH 5,
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P-3. SEEIRXT > FBEMOBRR &S5
ML g BARBERd RS RR, SRR ¢ v 5 — I PR AR

I EEE, BOF TRC, Ba B, &R ORB, O FT, R L A
WE!

[BR] EEOSEEINAE IZNEREE 2175 T O MR TFHIEEIRMCHES Z EVEL L, g
TIESHEBIIRABEKIBEAT (CEA) 37 V) = A V2 BT Y ARE T XThh T &z, CEA OEGHRE X
LTI E - SEBIRA 7 > BB (CAS) I3, BBMOBREHUR L BBROEHCE D& S5 CEA I
B> TR 2 (EREIMITHEMN & LTRSS RERELM T o N TS, CASBHIBLERDEER b L1z,
BIE OFFHERRE IR & SR OBE R HBRFIOA 2R 2 TrRET 5.

Ui & 7] 1997 48 2 Az CAS ZBE#ALISK 2 & Tz 368 FER ; BHE-304, ZoME-64, ik 50-84
(67.8+7.2) 1%, 390 JKZ ; MEMEEME-195, MMEMRME-199, FHPzEsR-78.1+12.4%Iiz, 395 [, 397 FH
@ CAS #17-> T &7z, 4% CEA SfElelf & M MR - KEIIRAE - FMD 7% £ 205 & Lz, 2 45
M OE—RIROEFREE LT3, FRTFKE: « KEEBIIRT 70 —F « A T4 > 7 A7 =T VEE - #
Z O DHIEER A7 > VEBBILRET O FREIE—EH L Tw3, L T &7 stent i3 Palmaz stent,
Easy Wallstent, SMART stent, ACCULINK, PRECISE 7 £, protection 213 2%4#]i% NaviBal-
loon %, ¥fEIX PercuSurge % FI1Z L7 H 5 ArteriA, AngioGuardXP ZFWT w3,

[FR] wEICER T 2 &0HEOSMEERRIIZET 1 (0.25% : #@i#Ji), major stroke-3 (0.76% : &
f72EFE), minor stroke-8 (2.029% : mNIZEH) T, —BMEOEREEZE L7 18 F (4.5%) DFEIIER
WRASILE 2R § 2 MAT/TEMED b DAYE N Tuvz, FEPAEI 248 Bl 18 il (7.3%) ICH & 7z 28
FRREIEEMHER ST L, EEOHERIZ2HcE EE o7k,

[#E5E] 3 CICSEHEIRE A 7 > b FEAL O protection device DFIFENHEA TH D, SHEAHICIEHE
DR EBEROR ESHIRFCE 2, B PFRIIEL#ESWR LG TB Y, CAS OYIHIEER
R T 227V =V ET Y 2OERIC L A2 CASHROEBRIZER e E 2615,



P-4. RF b2k aRGERER
REE e hduplbe AR
LSS

SRR L CHEHRENE AT Y POBHIIRESOHT LY VAV AT b EREY AV —
ATV EBHD, FNFNFEERENHD, TN LD LK EDIE R E > T d, Pl e
U TR R & 2 REMEReE b IEHRE IS, R X 2 NSRS IR AE Y D 5. 1l
AT > b OBEERR, BLUBESEREICHT 2 AT >~ MEABEEFLICHERT 5.

YVAVRFY MCRFECLUR L VFEAIA T 3 SEVIBIFLICEE § % T-tube & 10 4rii o>
& i X MR 8 72 88RO Dumon stent & Dynamic stent O 3 fFER H D, FRASEALIC £ D 4
S5, YVaYATy s OFIEIZIEE AL TR TOBEEOSEPAEICHIENH D L ThHbH, Kl
ELTRENESER 2 ) a0 v »E S - OKGE L OBEEE) » [EE LR Z BT 57:0, ¥
BRAEF DTV EBZ I IIMAPESM 24E U 2 2 £ 235 %, 7z Dumon stent ® Dynamic stent CiZfili
HHEPEFAOSEMTFL2HAT 20 EEMMEEL, £/2050FFERZWERICE > T
ALK EETDH 5.

EIBEA T v M2z F I Z-B 0 expandable metallic stent & X v ¥ 2 B D ultraflex stent 285 2.
Z OF| I3 & KEN OB O A THANTE, TOFRLEHELIETHS, £B8EV1
Y —ORERD 27 OEE FEOBEEH I LA CEESNTIEEIEOBE 2R S v, K
JIE 355 0D VR I B S0 4 E D MR A2 I U TIE Y A ¥ — DR & 0 JEE S RZEO A % £ CHAH
BRTEDRD DL, FRHEABOREZIEIEAERAETH S, O OBHHEBIZTESC L2
FEBEE AR RS 5.

Hifs I B W» TR 2 I & 2PN LI L IERABICA L 2, [EMEEERATEL Tw b
Yitr, EEMBAETZ2Y) a VAT Y MEARGRR I L bE v, TWREZD LD BREFIIHL T
BEETIBZ2TOREF 2 —72EE L, MERMTH 72552 2L 7Y -2 1K
FioThoAT Y N RIEALTWS, FEHKIZAT ¥ MERICENLZWERT b 5 ChESE 1 i
NI, 7Y—DRBICEMEI AT ¥ P EFHALTH 5 2 EHBO TR > TBWTIHE 2w/
hTh b,

Mk, BESEPEIZD &L IVIEIEOSERZEE THERC L 2 EBIEMRT 2 2 Ly
F, SEREOBIREIZS S ODEMBH > TBL REIEHFRETH S, EEAT 2 b O#IE & wEA
Wigkzizxt 3 2 7 7 a—F 2Hiicii g,
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P-5. HIEEHZE W 2R T > MAE
By RREFESFHERE  BEHREE, SREKX  BREHEREP
He !, = 7, \BfE R, H1 A

AT v MEEE, FMAREEERENAECNT 2HEEREEE L TZ ORI LIz EE->Th
WE TR, BETE, REMAOHEEIICOIERART T 5N, SREBPEMHES LR > T
5, ATV NEEOHEIG, BAMEEERICOWTRE, /M, KBS T, EEREIZ LI fES
T3,

1) AE

FITTREEME B O RERAR I & 2 5 TR LB I LU ¢, QOL oiE 2 HINICA 7 >~ MA
BERTTON DL DR—MRIITH Y, FEEFEIGD AT > N IR ST W5, B EEAER IED 729,
BERTEDRAT v PMERE NS Z L%, BB 98-100%, EERATERIME 72-100%, BEFLEASHR
66-100% L s, MIGRIRTE 2REDN R, ZOERRREL s TwS, BEEOE
PHETH 2 A7 >~ b Db, i, KB, [, Zflk EOFiIEsEETH Y, Fxid, spiral Z-
stent ZHWTREIO LI WAN=X T >~ N RMECEK L, BIRICHZ21To T &k, BIREC
LCEHEBBOAT » MERLHERENME L 2, EEREsNTBY, KERIHRE LE—ER
HESRERRIN SN ME CIEE SN AT > N DREESED T WS,

2) /N

BEMEBIC L 2B TIEBEE T, NA AN TE L WHLHER L 2D, FiERKD) 94-100%,
PRETEZNM: 80-100% LHmE SN T WS, RIEADAT ¥ b TR, RONZEESRET, HHOX T
VINREEY AT LADOHESLETH S,

3) Kig

FHREIED 2 WEMEBIC X 2% LT, ATIMZENT 272010 27 > MEEERITD 5E
EATHTVE & LTA VY ADEFZ ERHNCT 2850855, KIBEODAT > Mk, ARERAP
BEODDOWEHIN TS, AT ¥ MEERIIX 82-100% T, FEFMHITIX, 75-1009% TALALFY
DSEHET &, TATALE CI1E, 83-100% CRAZEMERR S, —HINFMBIRE L Zol MG ST
5, INSDRT ¥ MAER, ERITHb TV ATAIFERMORILIA VA F a2 —TRhEED
HRMEI 28 Th 5. BEREFRE CAFE, #IGSES W, FMTREFIR s o — Kk &1 fE
HanhTns,
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P-6. [REFEEBOHRT >~ MEE
e N AP RPN Y S
J& %

FREIWZHT 2 AT > MNEFEICOWTHEEHT 2. —HOD I 5 IE»H5 Ly 7 v — 0B T
Hs, LoLHEREWI BELAHES?H-> TE D, BEFO QOL 2UMICE O TIT L 8, SR
EHERICRD OENT WS,

Bl bt S OB 2 2, BIZRIEAE 2 £ O TERREEEEE I L 2 FHREFERENSIHEL T
3. 725 OEHE T, FHEIESD Y mH o LIEREELIERIRKE S EOAEFHEIC LD, ki
PETREREY T — T VRMRNECER TEHEN TV IEEHRL b, L LEBHRIC
T ARCRIZEROBISE CIHEFICRO b OB H Y, T LIEBECRLTREAT VN EEETL 2 L
Wk, BHERATREELY QOL DA EIEDXRIT2 2 ENFAREL 2> T b,

HISZRRERR BN S 2 A T~ M2, KARER & —FFEI KRS NG, KAFBERICE [V
Q=R | [REYF—ABHY, Avy a4 X TRELEHBBECHEES L, FRACOKAEE L
2. SR, (EOBE), RELEOBEER ETIEE VR LRk sy, —REiER
W[ FORI AR TAEIR I DHY, 6 7AS 1ETHET S, [AEHRA | B2y T VFI Y
DOIARTBEESEIA T > b C, YR MIE CFEER 50°C DB/AK TR UEE S h, IREFFZIX 100C O
WREFEAT LW DEILL, BHWCREDTREL RS,

WFROZ T > b b FEEDOENBIIBEM T, EE2AIHEIRD Shkwy, BABK, RiE K
O ENEE LRI 25, 2OM, —REEN TR, RBCEL TREPBSCHRTHVE
AThs, WFNIZLAEEBEEZ,»S>DBEPFRSAREE D, BEOBEENHWIERTH 5.

ERHEEDF — NN B L1 & B RERES REIME I O IR DR ICER T 5.
5 LIz B REOMZIc S U CREAT > P (XA R) 2B L THRLBRFRFEBE2ETHS, N
S TIREEERNRICREA T >~ P 2FET 2 2 L kY, MEE» o RIFRHRSEE S NS, &
o, PESRIZMTE O RERAE U CERI A BOBIRRMT (RE 7Y ) BB E ey, BEEHNE
WHICERDOSNERTH -7, REAT >~ b TIIEERI BIFRBERMER S h, W—E%ROWE
BRI REDO+A YR bR ST w5,
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HBEIF—1. al 7RLF) BRGNS / LEIT

WEBKFRERE HEEER 7 LARIERIESE

AR E=
AT AT S AIEEACRE L EL L SH SN T W AMREENE THY, FOZRETHLT
R U ZREOPIEREL L ofThbNTE . 7 RUF ) U ZRROIRIE, W OSEERIME
WEBHT 54 758N, 1980 EREZFEHLS 90 ERIEH T TOBEF 7 u—= > 7 2, EE
F e BHEVARVADOHMEAN L, KON D0h 3, 7/ AREOESIC L > T, BEFV
NNVT a7 NV ) URBEOBERGEEBEIIHO L EENDDHD, 72, L VEESIROE WY
75 A TERRAEEEE « BHEOBRENIRE L ko T3, SBROFROERIZ LY, FHAEREZ A
ME LI N T WAL ~V, XSZIERLVTD ol 7RV FY VREEY 75 4 FTO4EHE
HER, WL OBEOFELI/FS N S,

HBE LI F—2. BEWEEHEHI) U, rOBRERE—T F O ERMITE
*DReE

HEARFRFBEEFIELVIFE  WIRIFREY S

TERIRBSBERERE E 1T A & { BIREE L REE ST o s, —HEFE, ERRSHISE LD ERE
REFLE UTEREREE S LT, @SB (overactive bladder : OAB) #SEFE S, ZDEBICH
THRLEE > T, OAB OBRIIFEMFELTZRTH VI ) VHIBPHENT WS,

BEREIE T ORI 13 2 ) AAEEMER s S s 7 Fva ) Y EFET RV F Y Y, FETY
> (non-adrenergic, non-cholinergic : NANC) iR EEMEBEE L T3, NANC M EEY
B & B BEDGHE X T N v AR PUEGHE & WIE R, 7 O E B R R EEYE X adenosine  triphos-
phate (ATP):E 2 6 Twb, ATP X7V Y ZEMED S b P2X ZEEZNL T, HIEADH Vs
7 A EMIFENCEITT 2 C L X D IFERIGZER T 5, EHE MNERTIZZ D7 b o & AR
MRIILEOBMAB L INT 20, SFERE (MRRMEEED, "iBRIEARE, MEMREENR) kT
X 27 bu e CEFIEIEEORIEG MY 2 LRE SN T2, RXOKET, & MEKOT b
U HPTEIE 1IN X AN 2 2 L3S & ko T, k1ol FEF T OAB O BEEEM T
P2X2 ZBEEEN T HWEER GO TTHE S MEI N T WS,

OAB &SN 2Hia ) YHNIBED L A5 ) VU ZERC & 2 i 2 HE T 2 2 & THRM
WEIEE 2 HIE L, REVIERPHERZ EOMEREZWET S EE 2605, Hia ) CHICIIRAEHER X
NTWBIEMA 7 F =V RFM 70 EX) > O b, BEEOEFSBALRBRTH 5\ I3 HEE
FTH2, o DFERN, MBCHLRAL) AMAEARZTO DL, FAXD ) APERCA D VY
VAETEREE T 2500 2 DI NS, EEE CILEEBBENOERERIE <, BEHGED
7 b u v ARPIEIGREOSIEIN S 5 2 &, SEENEMERE OBEN TIX 7Y AEEIIGE S TIE T B 2 &
BERERTLE, FiAALY) SEHOHOEFNCIIR L THN Y AETHER 2RO EFI D
P& O BRI BEREIHE 2 %] T 2 AIREME SN E 2 5 B,

SENE, BEPCEEBIERRE O Lok T, BIc7 o VIEREINEOZE L, Hia v YHIoE
R 72 & 2t SRR 2 R L 72w,
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1. )7+ A7 7 FPUBICE 2RETFEHOBEIF A-FF—EIZL>THHE NS

FUMNKREFERERE « EEFEIIZERE - AR
K IEZ, FILOKERD, SR L, R Hiz

BB A5EEDY TV V7, BYETRIE & KRR OBE & EREIC L 5T
LU BLREENENLEEZONT WS, EHIEEY Y 74 A7 7 7Y VB (LPA) BEEE2Z UK
LETEESR, RETHESEORRO O £ DTHLHREENEHS LT w5, RIFE T 1E, LPA
M S FETEOEEERIC B X ITTHE L, 2OV X 2WEOTREEEMRE Lz, LPA LD
/NGy F G B RhoA OFEMALLAEL, e Znh| &k & 7 7 F B OBEENE LT, & 51,
aY 7y NIZREELT: BTSMC 28 L CEMEEE2ED, £ Wik 2MfdeitHil iz 2
%, LPA R I A BERCHEARS ST, 2EERRES % T 7 F v RETHET 3 &, #ERniiic
N7 7 F v DEEERD IO L CGEELHIBICIRIZEE AL T 7 F VR Lo T,
W-T, 7775 YOEARIKEFEHMBOEEREEE: L CEETHI EE 2z, ZO—H#
DFEIE~OEYOVEH % RICHET L1z £ 2%, Rho-F 7+ — VIHEK Y27632 1o k> T LPAWC L 37
7 F v OEA L MGEES G S e, 72, BN cAMPBEEY 75 U )L cAMP, 7 VA3
VERIETA T 4 ) ko THEINEE 3 &, LPA 12 X 5 RhoA OFEMEAL, 727 F > DES, Ml
EOLTHIEIR NI, A-FF — PRHESE KT5720 13 215 D cAMP EE FHIR I X 3 /E[ 2 [l
L7zhs, Y27632 OVEFIC I3 E R 52k >Tz, IEOHERL YD, cAMP/A-% > —¥I1Z LPAIZ X
2SS SEERIIEOEEE 2, RhoA OIEMALE FNIHEL 7 7 F v OEAREET 2 2 & TIHIT 2
EEZONT, 2O LE, [EED) T 7% cAMP _ERVERSH % FY)CHETE 2 AHEM:
HFIRB T HHDEEZ SN,

2. EIIEY PREFEBHFIZH TS carbachol & U endothelin-1 (2 & BYFERICIZX T
% JNK [HEZEMEA

HAKS « 3« WEERBENIRE", WK « 38 - FEHEPHE?
TREE R, KEOER, /N Bk, 'R R
[Hf9] Mitogen-activated protein kinase (MAPK) %, extracellular signal-regulated kinase
(ERK), ERKS5, p38 MAPK Kt c-Jun NH,-terminal kinase (JNK) ® 4 DD% 77 7 2 ) —IZ4}
Hixi, Miaws, o, 7R =YX, A PVAREZES L DEMRRPICB WL TEELRRE 24
L TWaB ZERHsNTWS, FEFHINMEIIBWTH MAPK OIS RENTEY, IE, ERK
A p38 MAPK %/ U728 L 4 v VIREHY » BALIREREENE & OBIE I RB I Tw»b, —J),
INK FHEES i BIEEEE & U COIGAPHARE S 11T 203, KB i O UE St 3 2 FERTIEE
EAEREESNTWERL, RIFFR T, ZEREBIEEIC X 5 ]G S O IHERIG I3 2 MAPK,
iz INK 0522w TRE L7z, (5] Hartley RENLE Y 0> 6}%?& LU—E EEBCH L
fo. WOBRNBCEERMECEH Lz, [BREOCEE] 1€y b QJETFEHICE W T, carbachol
(CCh, 1 uM) B Uf endothelin-1 (ET-1, 10 nM) £ 2 IE S G % 5] & 42 2 Lt JINK BR&3E T
&% SP600125 (3-30 M) 13, p38 MAPK FHESE TH % SB203580 (25 uM) & Hi#d % & CCh Ui
Ay AR L7z, 2 et U, ERK pathway #FH%E 3 % PD98059 (25 uM) K 1UF U0126 (25 uM) <&
0 CCh E Ikl & Lo 7z, —F, ET-1 IUE IR SP600125, PD98059 K& UF SB203580 12 L D
s s iz, XD, ey PREFREBIICB W T, INK pathway 2SHIZEAEEEHEEC ) 5
1[3(%1:1 MIGICBWTEETHS 2k, RS T 2 ¥ 7 F WARED
CCh & ET-1 & T3 £ 7% 2 nJgeME2RE S Lz,
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3. Heat shock protein 20 DAFMFBHRAF 2 F 7 7 4 /N—(2X 7 5 Z4BHEMR

HRERIKY: « S, JUNKFEREER 2k « SR - RS 2
HEORIE, &R =42, Ed B
Heat shock protein 20 (HSP20) & 77 F V& ERL, 207 7 F UEEEA (FE 110—

121) 1 b u R = THIEISEEL (BASHET ; B8R 104—115) AR E V. BRXIBZOT 7 F A
RIFRDOERHK~7F N (HSP20p110-121) 23 V€ v M ESHFEER ~ VU b > X-100 BRI B L
T, Ca* WEMALRANGE 2 HH T 2 —5 T, PEO Ca* B2 2 2 L 2 RniZ Lz (545
EEAFEESRETHEE), 2O HSP20p DA F > FEEFHICHT 2 ZAAMSIEO A =X L%
BT 2 HT, 4, Haix Ca? iEMALIHERF D 3 4 & Vi)Y VbR L, BIEE Mg* 12k %
) LI G 120 3 2 HSP20p D322 D W\ Ckiat 217 - 72. HSP20p i3 Ca* &AL s
Bz, Sy VRS VLB ERENT 2%, V) UBILEDS ) OIEEN RS S, S5I0E
RS Mg? 12 & 3 ) VL IHRTRIEINERE /1 2 HSP20p B E IS & ¥ 72, LI EORERIZ, HSP20p
WA Y UG VLA EET A — AT, ZuRA ) v Y REEBENCEE T 2F -S4V UHA
TERZMEIT 5 2 L 2RRT 5,

4. May-Hegglin BEELIEFI AL TR

JLEKE - E - WRHIVY, =¥ F a—ty VRY - [E - A, JLEAY « E - NARP
IR T, el s, EEET, F M7, M eHE?, EE O IEB

May-Hegglin BEEE, BEAM/MEZE$ 2 M/IMIRAE & £ R O S0 2 e s NE AE %
b, HROEEBEECEROBGERTH D, TEHEH I 4 ¥ VEFERT MYH-9) OERIC L -
THI B EBHMEINT, S, bivbihit May-Hegglin SHHED R 5 2 5558 & %Ek U5 T2
WEIT->7. B0k, BRECADENE B ICAKERZEL TWe, MYH-9 OBEFERNTIC T
B FHDIIVEY I VBN Y VICHBERERL T3 2 e 3 AFRITHRD & e, RICKIYIMEK
BEARZHL S A4 ¥ VR CTHRIERERE LT & 25, IFREROSAGITER S R SN S 4 ¥ >~ DFE
DHER I NIz, Fiz, [FRRCT 2 F M % phalloidin eta Ltz & 2 5, Z DO AMKDFLERS 035
ED, T2 F NREDE ABROESCEE L TV B 2 EARENT, IR E CRBFEMEEC T, K
BHABIZ T 4 TA Y MEERELTWE ZENDno T, TIRXIAYYDOAROTT 7F v
BHEBTAEL TR 2 e, SEMD THs IR T, 12, ZONBRERYBETSI 4y V%
KEFHSCEMEHC T 4 722 NERBERTAR L 2 A2EHEBECBWTHESVBEL 20 -5
7o, MBEWEAKZ IO LI RERI 4 Y OEMFENHEERZRKILL TW2 &2 ohi, FFIH
&, FERS S A Y VESHOBETFEITCT, HESHLRERIFOL SNERMoT, IHE TIZhMBET
WESNF T, BETETOLINT LD, EESCINEINE T 0EMICE L5, Ly
L, ZOETWIA Y VEHIEEZRO TnD, RNEEDORED, —FlOOERIA Y VTREN
&I AYIDT 47 Ay MERBRCBRT 2% 018, NEFOFRRELTHETE I A Y v ES
DA K =R LGS MO FOFEDTREMESH D, 2hd TEKE Y, 5%, EEFEREA
DI EHED B TFETH S,
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5. b ERZ Y TIHEES R T F R ITFBFHN T v FERE(RET

RHERKT: « B - AR —GE

B E, HE OKIE

R b o R = > THIEIESEL COLAFEY ; $EIK 136—147) Hsk-~<7F N (Tnlp; Ac-GKFKRPT-

LRRVR-NH,) i&, FEMA F > FERIGEE, 4y V) VBcEE2 52 2 2 v
T5, STV URERRERE RIS, Tolp idfiv7 4 7 A > MERRICEEL T, FFEHO 7 a X
7w DR EIHT 5 £ #E 2 5tz (Watanabe et al, 2003)., &[E, 70X 7YV v SEEHC T
% Tnlp OEHZHS 22T 2 HIWT, A ¥ ¥ FEROMERIEICN T 2 Tnlp OZIE Z2#ES L 7.
Tnlp XAHEHE 2 D 5 —7 T, 5B iEE 21558 £ —ERARIC R & W70, BRI gl + 2
a7 a 270y PO—FIGBWY A 7 VvD7ax7 )y (WhWwb Ty F) 71 % (Kuhnet
al, 1990) L RET 2 &, Tnlp FREWHA 7LD 270 R 7)) v VL, BuY A 7 VD 7Ty
IANOBATRIRCREET 270, WEREO LR E T v FORKE VS, —RHEAKLIERET] X
IL7zeEzon%, SEIOEBRFERIE, VT 4722 3T v FOBRICHEN 2 1&E8 % H iz
TIERRET S,

6. FOoFF—EREEADZILITFEBFH CaFrRrIE BT LT 1) o 2BERI

OEFF v RIVE—FIZT S

HEBARY  KEGEEFERPER

il Eh, BEEOR

LD Ca F % 2V LIRS, —ENCFEED Ca F v 2 VI3 8 7 R v U SRR

Ko TREREEMITED Siiewv, L L BB 2 gREBHY 754 T3EnEh 1, £2
WIS NG A, E5 5 cyclic AMP A A7 — R 2EMAT 5, 512, DA EEEHO Ca 7 v
WAL —BEF O splice variant TH D, 95% OMHREIMEDH B, ED LI BRADZALM, TDLD
WHILLU 7z Ca F ¥ ANV ICAEBEZREOEREE 220D Th» 50 ? SEIOENEEL 2 v
WOBMREICE T 2EBRICK D, Fuoy - —VHEA N =X LN OBEBELRENCEHL T 5
Z EfEEm s e,
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7. BHEED B HT-IBBMERZ X DIRRE

HABRIAY « i « SRR, HAKE - & - SRS R 1 ETFT?

BH O, ME OKER, AHEEEL FTE Bl

[B)] EEEREE (UC) T, KEBIEHD TR, BX/NEL LD R LEESHAEEREY b

FAET 5 Z EAMERSNTE Y, UC OSEFEIXF «/INEEERE i o B 1R T 2 AR RR S h 5
ko, UL, UCOEHEEEELHRN L RETIE, EEFAEEDS KW, HDHW0IE, B
LTWw3, R LR T AEENSHRE SN, UC L BHHEEOREIITRHATH S, 22T, R TIX
REPMESIN TR, UCEROEHEHMEERH S »Ic T 5 2 &2 HNCARIFR2{To 72, gkt
Fk] £RGAENEEN UC 561 (B4, &tk 16, 29-495%, FH386K) WOWT, @BEA
14 01 (BB 10 5, ik 4 4, 24-46 %%, F435.8 %) Z0Ic, FERAEEHEEEE (9474
=) ERAREEEHREE (TR N T I 7 2 VR) EREIL. ] EEEAE B L OVERR
£ HIz, UCHIHIRA] & D 0P HBEEEME T 2R L7228, BRERRD shgdr o7z, 2L T, UC
TOXERAEL L CEED SHEH R IE & b1, B L EUOPEH Ny — > 2R U, [R] &KX
154 RSB UC O BHEEMEEEIER Th Y, HEICIES L Tuin e Bbir:,

8. ENEYFBHEFEBHOBRESEHICE LIZTTHRILR—ILIRTILOER

HEHBEWILRERERE « RFERTTER - MR iRE S
R OLHE, sk Ot

EVEY b BEED ST U 7 iE RS/ IMER R 0 2 B RENL (Slow potentials) % H)
BINCFEL TWwa, 2 DOBEMIZKIZT Protein kinase C (PKC) #I4I# (Chelerythrine) = IP; %%
FRENEISE (2-aminoethoxy diphenylborate, 2-APB) 7% ¥ O%158 5 &, Slow potentials DSEE & #ik
13 PKC & IP, B2 ZFNBEEL Twb Z bl (5 45 BIREHFESRESC BV THRE).
Phorbol esters (PDBu, PMA) 1% PKC 2iEM L2 ¥ 2Ef2E T % DT, Slow potentials DHEE
s EEZONS, £ 2T, FHHEREWEHMRED S F 7 AMUNERE v CHIINEDER
BBV, BRIENCHKLET 3 Slow potentials 12 &IE$ PDBu % PMA OfER Z2HEt L7z, (KiEE
(1-10 nM) @ PDBu % PMA Z#FEEM 22 S ¥ % Z £ % { Slow potentials O Fs4$HE & 1Y
MR8, 2DOREIIELE 0572, PDBu % PMA OfEf 3 Chelerythrine THEHid iz, 7
X F )2 »id Slow potentials DIEERIRE R A S, ZTh o DIEAIXZ T PKC HIHIZES
IP, ZREIGEECRTLI N, 72 F Va3 ) 2 & 2 HEERIZ PDBu® PMA THE5 L. EiRE
(0.1-1 M) @ PDBu % PMA (35 2 #5012 fiis3H5 & ¥ Slow potentials ORBIRIFEA 2 HIHI L 72 D
T, BFEEEFEICF PKC B OHEBINER 2> T b EE 2 2, miEEO PDBuid 7 £ Fva )
VX BEEER LRI ST, PKC A AL ) v EEKENT 2 BEREORGEEIC LS
LTWw5 Z e s e,
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9. BStIE A 5 O acetylcholine #58(Z (7 % small conductance Ca?*-activated K*
channel D1%E|

KIRFFILKRE: » KEEGE R A Bkt « 0 USRI s s
IR IEE, Kok ER, BEEST, #EE K—, M 8
FH2Z DHLERARE~ D small conductance Ca**-activated K* (SK) channel DG RE X 11T

W5, AE, BHEEE, SO acetylcholine (ACh) i~ D SK channel OIS 2 F~7z-, [J7k )4
WHERHE O LB vE v b EEBHERIZA 2 BSHRE (EFS) H 2 wid=a F VRl L, BEde
WL << % ACh % HPLC TE&E L7z, SK2 OFiEEIER L, 7 v MHLE TORBLE R RSk
FFIRC L DTN, BR] B 5 ACh # i apamin (100 nM) I & D ES N h > 7208,
EFS i & 2 #5813 20BN Uz, = a2 F VRIEEE S ACh #5513 30 nM LL_E @ apamin
T#EL{HINL 2o —4, BK channel OBHZEAITH % iberiotoxin 1X, Zh 5D ACh WHEEICIZIE &
AETEFZRE 2o 7z, Tetrodotoxin 1 EFS 8 X OV = 2 7 > RllBEEFE ACh Wit 22 L < 43
L7z, Ryanodine 13 =2 7 > RIEEEFM ACh 1B 280U 72, LARTICHT SK3 itk 2 VT, v h
HILE T D SK3 DRHTEE AN, R & gap 6 %2R fibroblast BRI FHIL T2 2 L 205
M UTzo SR, $SK2 Hik21ER L, SK2 OBER NIz, It SK2 fifkofEMt %, HEK Mifus
MW THRIzE 25, SK2ICRHENTH 5 2 DR T E /2, 7 v MHLE T SK2 OFRIER G 14
AR RN OMEENCR S & iz, B, M2 D Bt 77 ) 7 HifEc SK2 BFIH L Tnwb Z &
DEEIRIC X D Doz, [EE] LR, S, SK channel FMIIMEICEET 2 =2 F 2N
HOWEMAIC & 5 ACh HEHic BELBE 2D 2 LR S Nz, 27V 7HIKRIC BT 2 BIED S 5
MREHITO SK2 DY) 7=V v 7 #EADOBGRE S Nic 23, FIZFHEMZRESHETH S,

10.  Hirschsprung 57 v t OEEREERGE FEHHIC 51T 2 INEEFEICRT 2 HIR
FUNRSE « KB + BRSTIERE - NLAR
BB, RAOBE, BE ET, AKH R

[IH#] Endothelin B %%&4& (EDNRB) #{zFXHEZ v b D homozygous type |3 MEMHEEIIAT £
5 U Hirschsprung IO E T VEI E L THISN T WS, IhETIZHEROMERENS TSN T
DA%, VIEEE OUCHERFE S M ERICEREICE B L 2053w, 2 2 C EDNRB #{EF
7 v b OFEAREIGE B HNIC B T 2 NERFOMIEN Ca2r BRI DWW THREF Lz, [Hik] 54
M) EDNRB #{=F/KRIEZ v » @ homozygous type DIEMIEHIE FIBAISER B & O wild type
DI IGEFEBER ZHWT, FNERICBT 2 H 83— QU HERE R % MR Cazt i
([Ca**]i) LRSI DORIFFEIE 2 v CEHlE L7z, 2> b a— e LT 5.9 mMK* &UF 60 mMK*
Wk LRIEEITW Z OO [Cat )i RUFER 222 0% KU 100% & Uiz, [#5%] EDNRB
W REZ v b O homozygous type OFEMFEEIIGE B Tid 10 uM DB N3 — VRl & %
[Ca*']i EREFEREHORKEIZZNEN1065% & 175.5% TH - 72, —77, wild type DIF i A%
N B 3 [Ca?t]i ER L RERENORKEIZZNZFN 145.6% & 269.6% TH - 7. [FEim] 10
uM AN =V DT TR NRIEEINZ 72354, homozygous type DM EIIGE SFIBRTIC W T
i wild type OIEH MG E FED I LT [Ca* )i FR KM EZR L, B FEEEOMERA %280
72. homozygous type DEMIEHIIGE BRI BV TIE, wild type OIEH MHEHIISE WM & L
T, Wi ote [Ca*t)i ERD A H =X A 2FT 5 AJREMEIRE S L7z,
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11. <V ABERHEHOFFREMEDN AT« T1 5 —

KBRFFSI RS « KEBTRFE EGBIFEFSER - A EHIRE", KBRS « RSB - SEWTFER] -t
[ Sty

A ORIRP, TR OIEEY B RRAS A 1, B e, M SO

HOMREMERIGE LT, NEYOIE ST 2 2R/ MMENREUTH L., AR TEY Y XE
JEE S 2 VT, REBELSHE (EFS) KX VHEN L2 RHREMED AT 4 24 ¥ —2BE LI,
[AHi:] ~7 & (PACAPK.O.® v X &% D wildtype v R) » 5 BELSSSHENEDOSEF 21ERKL,
<7 X AT, EFS (20V, 0.5 msec duration, 1-10 Hz) 12 & 2 KIs% 308k L7z, [FE2] wild type
LY AEZBWC, EFSI2 LY, —@oihiE &z i S IGEHAE Uz, EFS T % b RefitE ootz
U, BEREEL AW ERP S, —BMEOEE & 2 ik < DGEIE, Thth—#EEHR e ACh
WCED AT 424 FPERTWS Z EMWRE NI, FitEaiE X PACAP &K ¥ IT=ZA D
PACAP6-38 12 & 0 524l & uzz, PACAPK.O. =7 X2 BWT, EFS 12 & v, wild D518 E
DOFFGERE LA Uz, 2 it i3Pt PHI UK L 0 ZF L {HIHIS iz, 72 PACAP6-38 10k > T
bR B s Nz, A oA L7 PHLIC & 2348 1X PACAP6-38 12 & 0 52416l & iz,
wild type = 7 Z O#FEIEE 3H PHI Pk ic X v Il s iz, Mi~vw 2AcBW»T, PACAP6-38 B
X O PHIPifRIC & D, resting tone 33 L { EF U7z, [FBE] ~ v 2 FIEE T ORHe 1%tk 1%
PACAP L PHIWC LD AT 4 T4 FENTWAB I LT E NI, £z, MfmEWENEIC—EDH
HIRG 2R 2 T B 2k bR S iz, 23, PACAP6-38 1X PHI OfEf % bET 2 L o5R
Iz,

12. WRBEETNLI Y FOBEHCHTZT L —1DOHR

AR KFAREDE « EETERL - BRBERENRIE

SF FEEB, M &R

(B8] BREET VT Yy b2 AW TEHERESICN T 2 ET-1 O%hR 2 #at L, [J53] SD

Z v MZ Streptozotocin (STZ) % EHeNHS USSR E T V7 v b (STZ#) 2/ER L7, SRME
J7i#E ¢ E R ES R A SEE AR Y A o H EEEh &2 Hl7E L, ET-1 & sarafotoxin S6c (S6¢) DRI %
BRRE L7z, [R) CBE (n=22) TSR 0.160.01 ¢ THBENEDZSEE 2.6+0.1/min, R
0.16+0.01g Thotz, STZE (n=12) TixwFhs CHLAEEERZ» -7, ET-1 (10nM)#5
TCHE (n=11) BAEEE (§1017£0.02g; $%0.83+0.08 g, p<0.05) & HEREEHOHE (i 2.6+
0.1/min; % 2.940.1/min, p<0.05) OAHBNEEWTLEL 2. —7F, STZEE (n=6) TIIFHEREE (Hi
0.19£0.02g; #0.97+0.10 g, p<0.05) DAIEEICTTHEL 72, S6c (10nM) OEETIE CH (n=
8) VXA ERAERE (§7 0.17£0.03 g3 1 0.52+0.04 g, p<0.05), #HPEF (§7 2.7+0.1/min ; # 3.2+0.1/min, p<
0.05), IElE (37 0.24+0.02; # 0.31+0.04 g, p<0.05) T NCTHEIZTTHE L7228, STZ BETIRIHREE
(f70.1840.03 g; % 1.83+0.20 g, p<0.05) DAHMNTLHEL =, [#EEE] ET-1 13 ET BB ENLTH
EHENES A TTHEL TB Y, BEREET VI v s TR ETs ZAEEZN L REBBIEL Twa EE2 S
niz.
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13. ELEY MEHEWMREETIVICE T 2 BEBERS L CEBARIIPHEE RS
FERIBIZERLRT: « S4B, 6]« PHEER A AR
WBE W, B SR, I TR, B B, R B, BR #

(H] 'y MW IBERE T 7V 2 ERL, BATRIRE % O PR R8T & B BHTESH o Reks
Wb 2N, RS, EEOBENMRER (LN ENS) &h— Vv oORIEME (LR ICC) ojghess
fezfitz, DR e J5R] 5 1~4 BERE & 5 1~3 MliB6RGEE (BUF PITH) € E v b (RE 350~450
g, HEME) ZPERCL, 12 2,4,6,9 ABE CHEERS (ESHER S L CEBNILFHSIm RS © BinE
fhafEL (PITH#, fn=7), 5O Control it (n=10) & LEARE U7z, RENHIER T HICI
I % ERE L, PGP9.5, ACK45 % H v CHRES M 21T\, ENS & ICC O HE & ShE s BAMEE TRz L
7o USR] REHE#OE, 2 BHEEHEMEP<0.01) 3 5435, 0% L, 9 HHZiX Control £ Y b
DU (P<0.05), L L, BEEKBEEIGEOKRE 1%, 2 HEIC—EBD T 55, XEICHEAL, 911
Fli2 & Control & D ¥R L 72 (P<0.01). WALFIFERIAL SOBS AL &, KREB AL, 9 HE I
Control &9 b8 KL (P<0.01)., L L, Reflex area i, 2 HEHOEKE T L 7z0 A TP <
0.05), ZOfix Control BEE BEER2RO LTz, $72, EHIGHERICSEICHKET 2R 4
ITHPARET L, 6 HE, 9 HEIZ1X Control & b (K F L7 (P<0.01). —7F, HERESOSEHIIL D
Sinote, EHEIC k5, ENS & ICC OBZE Tk, 5O control # & LT, PITHEET, W]
SN RTEREFENZALIZERD s vk oz, [BE] KEEH, KERIGOKE S, Reflex area TH 5
NI ARRIRFRZRAL &, SfBHET ENS % ICC ORI LRD S s o 7o & &b o, BEMEEL%
b BN TR R I BERRAV L 2 2K 1, BEEMEERHERF L T2 L Bbh 3,

4. ENEY MNBAN—LONTEREE (ICC) D=RITHIIEE
FARHEARY: « NERFEES - EEEARIERY, fEHRSEES - MR s — e
NE R, O FI5E?

71 2=V DATEMIIE (ICC) DAL IR EE D2 — 2 X —H — B L OB H~ O FE (G E MG £ 1)
T5eF, BRCAHMOFEREREL o0, ZO—7, %HHEICHE > CEES L TRGEMRR O
WAL, B2 R, SE= 2 —o v OXEIEE, BE AL & AR T RIS S ¥, EEhHI AN 2
WINC B R T 2 F TORSBERIIES LTV, KR TIE, Z0X 5 RERNT—5 21425
fo®, BIVEY N O/NGEIEE LT, ICC B DZRITHIFEEE, BRI O W TR ZH AT,
AR B EHREA & U T c-Kit 8 & 0 PGPY.5 fuyEifkbr et 2 5 U, M SBEMEIIC L 0 1lgd
L7c. /E#% 6384, BEOMEK 20 mm OB OZEIG T, HEMMREIBOR#MS LT, Bk
£ 700~800 2 7 v > ORFETESIL T D, MERHRE D ICC-AP 1XH~L DR % & 2RIy
DN T W2 ONHERICEE s Wz, ik, BEEO—#¥m g ICC-AP WEHEL THEET S 2 &
% fERT B R DMK O SSERM OBEREE LIiE LIS 200 um 8k, FEICH - 728 SEEH) 150
um ¢, FARA®70 OBIFHI 130 HTH > 72, D2 &k, MEHRED S O FEll_E o — 5 % 0 2 e
DIMM»ois B2 &, DL bR 130 {E (~260) O ICC-AP 2SEIRFICFA T 2 A HENE DI
WA, PEEREAEEE O ICC-DMP 13[H U < ZMmIEOMIETdH 2 2%, 2ERITIHER B> Tl
%78, MEAAROZELROR S 1EH 200~300 xm, ME D720 OEH 80, BEEMSIIOMIL]
OIBUEFEY 50 um TH o7z, F 7EmEHENO ICC-CM 1 HHE /5 I FATICAIE T % £ & #9250
~350 pm OXAREDOHIILT, FEFIC X o WWBE I N, ThOBERRE2ED, ICCHy NV —
VR ERICOVWTEET 3,
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15. RKREFNEBUVIECEEETTEEYOWRET

REEEESERARE - 48

s BAE, I BREE, HE B, GfE HEH, sk W, I B, A B,
RK BBE

(%8] ko b= 5HT4 ZHRCBRINIER T2 7 2 VBBEY 7Y R, BLUF— 3 v D2 %
REFEPUWERA L7 2 Fva) Y2 AT 7 —YHEEREZ bbb DEEA M 7Y Fidva bR
ZIEL v s Tw 2 RENLHEESREAITH 2. 2 W2 hOEYOMEEEC T 2 /EH
BAEHS 2 3 EDORINCERTH S, (HW] A X 2AVIEBEERETVEERL 7 = VB
TY ) RBLUEREA 7Y FOMEESIE 2GR UHR-RETT 5. [HE] 8% ©—=70
K 4VE ((AE10-12kg). @B METBIE L B - BRTESS - + 2115 - 2285 - Bl - LI -
TR OE 7 7 ATz iz Strain Gauge Force Transducer (SGT) %f&%E L7z, FEYHREK L L CH
SRR & D FULEIR Y T — TV ERA L, K2 EMOEEMO%IZ 2 BEY 7Y N 2mg,
A N7 R 20mg 222 NEES UIHEEEENC RIZTEIRICOWTEHEE L2, [FR] [nEH
B WO B W T HIEYOBREERICEHLE B W THEFEOEWIUERE 2 BZ L7, 8iIX
HEREIE 12 Vb lE @ IMC & BT 50-1009% &+ 725 S IR CH - 7z, WiEHEE . {#T
DHIGHERRUGE O PHESHEE 3B O IMC E I ZIEFEETH Y, WINOER 2 BWIS5E T b E YR
5z X 2WHE13 4T D action potential ISz b DTH -1z, IHERR : 7 =V EBEY 7Y FO#
Bz & 2 IHE /NG S G 2 & TEHEEE T LTI DELEMA L. EBEA b 7Y N OIGHE
BIEIE B ICB L TELOMALL Y b LD ESFRET 2EASR o/, [[EE] 7 v BEY 7Y
FEEREA N 7Y FiduFhn s £ EERAICN LT OEBTEER 2R L2, 7TV BEy 7Y
RIS & O TFEMEE o T 25058, WEEA 77 N IXE OBEHBREOSBESIR: L, &

0 ShRENAER T 2 WTREME DRI & Tz,

16. AEMRICL 25 v b RERTEHESOHEIEE

I RREE « IR - MRS

4 BE, Tk T/, b BA, BB &

[« HAY] REEEa 0EENE, THXEEDISEMRICINZ T, BENONEMRIC L o THHE
ENTVLEZEDRHLENT WS, Lrl, BEENETTIE, NEMEOEENSERENICIZAS I
o TWwWbbD0, ZOEEEEEIIEIXD Z DITbh Ty, KIFFRIE, FIESEBETO A0 5%
%7y NOREE T, REEERERNC T 2 NEMROEE 2T LI b Ths, (MEeH
)] Wistar 87 v Vo BEESBEL T, ANV NACEy LIz, 74—A RN T VAT a—H—
EHWT, AEER LSRR L. £77, *H-choline £\ T, &#EEARD» S D ACh &%
HE L, (BREEER] 9, A2 NI 2 XS8R 2 B OV A BSHIM L £ 25, REE
RIZHENGEL, ZOUERIE d-YRZ 5 ) S ic k> TRAeIME LT, 72, ZOHEEZY 7Y
Ay oTIRS NIz, A7V A4 ¥V IFAIEMRERET 2 2 EBHISNTWS, TDT-®,
ZOFERIE, 7y NEEIIIEERUTER 2 IE T 2 NEMRKERESTFEEL, ATV A YR ED
REHEMREZBEI RS L E2THRLTWES, ZOH 7HA ¥ i & 2 BIGENHEIERIZ, NKL v 27
§—7 vy T N—tEF (NO) EHBEEHERDOERSIC L > THES N, o1, EKEHE
B 2 BEAE Lo BEEAD» S5O ACh HERE L L 25, 2794 ¥ ik ACh i %18
DER, IS ORERIT, BEMENTHES 2T 2 NEMREREICIE Y FF =B LU NO
VEBHEMENEEL TB D, FOREHEKIE, AChit 24 L €, AEEMmES 2HE L Twvwa 2
ERRBELTWS,
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17.  IL-18 12 & 2B LEFBRREBEREREE N F 18
HRURE « B - EREE SRR
Y IEE, R i

(195t] REEMEBAEE (IBD) FHERHCERD & 1 2 LA B IR, BN 7 o —F OXH %
MUTZY R MRV UBBELROICIDRELE S 2TEBEE S /-1, BKERSSMELL-T
Wo, LaL, BiETORERE L M UE TR SRR T 2 IR0 <ok v, (i) £
FEMEY A b A4 > Th2 IL-18 I2EH L, IL-18 12 X 2 M LE g0 O E B EERERE SRR 12 D W TR
Brlie, [3E] 7 v b OG5 EA 2 SR R L, IL-18 fAfE T ¢ 3 AfSEss Lk, —
73, TNBS FREIGRE TNV T v Mg o TN DSS SFRESERBAE T L~y A 2E L, 2hb
DREEA % Fiv T IL-18 AR T O FE S0 B RS 1 > W T L7z, [B#gE) IL-18 AL %
L 7o 3 B SR R EIEA TIZ, 2133 —) (CCh) 1T & 2 WUEIEDSTEZ T IRES Uie. £ 77, a Al
HAF YR 7 7 AN=%2 Ao TIUFEERRD Ca BSZMIC DWW THRE L72FT, IL-18 L& U 7254 T
1&, GTPyS MLE#> GTP+CCh iz & 3 Ca BAMHIIER MM & hTwiz, 2 2T, Ca BN
TERNCBEG 2 IUFEE H RS TROFRI DO W TENT L7 & 2 5, PKCBSZMEDB Y B hizsi kL
HEWITH 5 CPI-17 OEHAFRESEZ IS L, FhIcfE-> T CChlllus X % ) »EMk CPI-17
FEHHBIEA L7z, TNBSBERERGLET VT v bk 5 N DSS FHRIEBEERBAE T L7 A D
S U 7 BIGHAEERS REBS Rk I B\ T d, CChiz X 2 UM A L, IL-18 OFBIc - T CPIL-
17 HEAE OFBR IFTEZ A Uiz, [F#R] IBD FERIC B o h 3 LS Eshae s o 4> 1
BHtO—o L LT, IL-18 10 & 25 Y B bEERINEEH'E CPI-17 OFBEE T 204 L 72 IUES 1
RO Ca BN OINHBEETH 5 2 LIVRE I L,

18. FARREEEE/NNNTIZL ZEERAE 1 X &AL ERNRET—

FALASE AR - B RIFIOR - L RREIRY,
[« TAERFGER - 34 A 0k T A 7 K - 0K A 7 A

SH o, RE SRR, L R, fcok B, ARs REY, Hd B,
R EZ?

[IzU®1] BREBESRREABGEADIGHANEZ 5N TWw3, 4, bhbhid, BIREES
ERMIRENRRICIGRE T 2 720 OB 21T o 72, [5E] £, fEH L4 X KIS0 PIME, M
DILE S, A XKREBOWREFRE L 7o ARG R G S Vv 72 (R U T2, OV 7 IR CIRBA L
T 205, Baosiib 3 RS 2 A L Uie, fERLLZ V7 2, BT DA X TEEBRE 1T
oo NV TRA XOEBICIRD T, £, EEZ RIS ND I L, B L REE TR b
YL ONERZE DN Z E RFER Uz, SV 7 O EIRIGAE CTHEERIE 2170 R0 S, X S fillo
Ay SHEGRHAD A 7 — 7 VR NEICHE, FE L, 72, SV 7 ORI /NI % 8 %, N
N7 BRI I NEY R BEER D L 51 Le, REZHIEL RN SERF Y 7 —F Vb o s
Wi N, N7 IIFHIANBEY RN T L E 5 WEZHIE L O 7 OERER) . 7 DI
THER R IR L, HEN—E L 7% > THEDDIRN G { 5o 1ol S & TS, NV WEEIL L
TUE ENEDOBBREREL, HONEMH V7 L0 ALFHENC IR LG - B 2 508 U7, [k)
PNV DI, 300 mmHg ThH Y, Z0HEREFIEL L 22, 200 mmHg ¥ THREMME N L C
—iE kol TITANNVTDORERLZERSER L, 2FLk o7 A TABICHNEMEF L TN
NS T DRLFYBIN EFRNIRD B Z B H E 5k o7, [iEim] S OFERD S, Snf)
LI 73R B sB L Cwa eEz Nk, 2L, SHEERL I L 71k S
ECRBICIFEDIC S Wiew, SHRIZFABOME TS S /ML LIz SV 7 R EBL L, EB T
IS YERnH 2 Bbhi:,
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19. soa~Ft/ UHEEANDS v MEAEERICHT 5 ER

BEUCKY: « B - RIS « 5> FREEEEE, WATLE - REEHFN,
BIUCRY: < B - S ERIES IR - BRI 5

e JREEY, #K P, (UM BFEL, K TorF, HE K, = ESRS,
HpE B
(H#] ¥ 7 uo~Fxd ) VHERIMERROFE, HMbs L CREFER SN Tw 5, BIET

BAZE I & 0 EBIEENEERLE P RVERR L, Y7 u~FH ) VEBEAOERZRET L. [Hi] 10 Hi
OWESD v 2RV TYA N R TEHRKEHEE TV RER LU, 3BE(A: 2> bu— Vi B T
IRFRESEAZERE, C: TERRIEHAZEIC Y 7 uAF ¥/ VEFER (8 mg/kg) REHEMENERSH) o0
BR6HEMMAEBE L (n=
6-8). EEGHEMEABTL, X¥ KRV v 77— %MW voiding behavior study, v V¥ VT T
DOEERENERIE (CMG) %#MfTU 7z, 72, fHUBEHAER2 H & ELAL, 2FRHT 2/#E
OIS 2EH Uz, [Bois) BENERIE BB, ABOW 15 ETHo e, CHTREMESN
7z. voiding behavior study Tld B B2 A B 2 O FEREE, 1 BHHREDEZLRIETHED S
N, CRETREBMCEESN:., £ CMG Tk BETREREKNED LA L BEREZEOET
PEE SN0, CHETEMLUENA >N, BAIRICd 2 H & ERETIE, BETIEMOR
12 A BEBETEE S DBEA TS & Tz, BRI N B A OEIE T, BRECEALE TS
BEaNEPCHETRABOLV AV E TERCRES LTz, [fER] v 7o~y UFEEER
BB EAZE I X 2 EFEN A ST 2 ERE R T 5 C LRI E i,

20. EFIEv MNERTEBHOBRMBEADILS I LBELRIZEITZ2F vy IEELHE
FRpEDIRE|

ZBHIARPRERE « EEFHTER - MlabAERIfHF

‘s b RAORE, K ot

EVEY MERPEEARZFWT, BREMBEND VY 7 LRE R OMBEGEEREIZ DWW T
¥y RS L EEMIEICER U TR Uz, Ly AHEEE Fura-2 ATRHEARIZ B W T, ik
ROBAMA L D FE USHIN BT 2 A vy 7 AMEBDBE S Nz, ZOEWRIZF v v 7HREEIHER
184-glycyrrhetinic acid (188-GA, 40 M) 1= X VIl &, FffEROBIMNCRFB LIz AV
N FRESBE S L, Ay MERRGHIER A v S AR OB RIS 20 A 70 e
FYVVEE (10 uM) 747 /Y (100 uM) 10k > TEELZ T R0l ddA /¥ =3 ) VR
Wk B HN Y AERERIHET 2 2-APB (50-100 M) 12 & o THIEI S L7z, L L 2-APB Il
WEATEERE I & 0 EHEI L - I 0 BEREE 2 bIHE L., Ay Y AMEROFAIAIEZ=7 =¥ ¢
> (10 gM) 12 & o T v UMK & htz, C-kit Fik 2 AV 7z S aoe iz & Y [FE U 7 ME R P
FHRETR DIMANC Iy > TEAE L7208, SHER OB A XD L Asni, Ay y AEEER
Fluo-4 AFEARC B W CTREMBEO B VY 7 ARE EFIZFEHMAEOZ L ZFRL TE S
+, ESERE CHAE UIFESRITIER B Th o 2, I EEBMEO A vy T ARE FRE=T
Y (10 gM) 2 & R HE S N BSHEMEORIGIRIE &L A EREEZ T kol O
o s )Ty NEMIC B 2 BRAEAA VY Y A FROERIZE ¥ v THEEEN LI BERRER
YLEANY T AT v ANOEACEHEREER I X DRI Y, MEEND VY Y AFESAL OS5 13IE
LAEBWEEZ SN, 2 EERRS S E THEREEORKAEICE D - T S MEMICED L 72
MBI BEDCC b FEE L e — A A —H £ LT ORE 2T 2 ERIEEs N r 5T,



21. TYFREICE T2 BRMEBAHDIL T LRE EROBE
KIERBE « WRRAR, #03h EHLASFERSEBE R RS e R « ANBSOE IR 2, [ « BRI BRI
KN BE, BE ot B AR, gk o

PRIESEWEAT I 8\ TIPSR 2 & O A v > ARG £ 0 EHAL S D DV Y o At
A A > F v 2VER & 2GS 2 —itlE HFEBOBROFAEDHI SN TE D, RERIOH0
PRIV ORI  BR IS L Twa eEZ 0N TwS, L LBITE TIh s OBEBSIHE LAl
WaN A vy AIRE BRA B X OHIEEOBIRIEHM I s hTnin, 2 2 THEEHR L IEY ¥ ¥R
T A R % > CEHFSHIBEA A V > 7 AR R OBRNC O W TGS LTz, o vy Ao
Fura-2 Z & LERICBWT, 2BEOHAMIEN Y Ly 7 A EASBRE s, 1211400
1~3 LT 2 D9 10 #IE SRR T 28— MRO AV 7 ZPEE ESLTH IV Y7 A F v FOVBILLY
HITHZ2=hNoy (1 uM) Ik DiEfisnsz, b —2 3L 2IRIE & AL S - T &
DEHE TR AEED AN Y AEE PR TNV VY HEETRTTOEES N, ZOHNVY T A
W BANE, MREPNEM SR X D Eisk Ul — ik B RO & RIS HIRE P A v & 2B AL
ORHEEMFIT 294 707V (10 uM) 547 /Y (50 uM) 2 X DL, Mot
DAHNY I ABERET S 2L DEeIifsn, HEERARCB W TERETOFREE D -
T 5 HEMIIC R RS c-kit Pidkx v e akic L 0, REEEH M X Kit Bitt
ORI EZ < L T b 2 EdRENTz, DLEDERY S, v FREI BV TR BN »
S B LEZONDLEMMIFEI N YT AT ¥ FIVIERTE LA A V7 AEE EROE»
W2, MHNEANBEHEERALD & DAV & AEBRICRFE L 72 A Vo Y ARE FABR I > TB Y, ZONIG
~NOMIEMIEOES S HEE Sz,

22. HHE FERTERFICXY S solifenacin DYEA

HEARRSE « KEBT - R FEERFIRED - WMREHR
Bk W—, HH FE#H, 8% ®EA, X% ¥, EH B—

(FIRY) BERR « FRCESIGHRIE & U CBHF S 7 solifenacin 1, M1, M3 284125 U € HREGHIA
PARTEad8NTW5, S, fHE DBENSEEICH 3 % solifenacin OB AR I D v T
L.

(Vi3] BB o CRERE S5 2 320 7o R s o Rl H U 72 B IE O IE R AR ER > & SEE i 42 B % 10
L, Z# % Krebs-Henseleit ¥& % i 7z L 72 S fE N ICIRERE L, RAOLEEHE L 2. Carbachol
(CCh) , 80 mM KCl, 5mM CaCl, K UEEEESHIB (EFS) 12 & 2 I ICx 4 5 solifenacin O
&G Ute, Bz, EFSAICEN 70— 7 2 5l & ¢, Ringer WA SN & L CHEMS g, i
BT % IR L 72 23 & REBE TR SR 2 1TV, ACh it #1204 3 % solifenacin DFZEE S #at L7z,

(#i4¢] Solifenacin DHIALE ix CCh O FI & KIGHIMR % 45510 & € 7208, M ORTLE T b AN
it 21X & A EIEIL e o e, CCh @ & K i 12 /f 4 % solifenacin @ pA, B 13 7.79+0.08
(slope: 1.13+0.05) TH-o7z., %7z, 80 mM KCl KU 5 mM CaCl, & & 25 L T solifenacin
T & A ERB R TR & I o T REEBE SR X B B SR 1w L T solifenacin 13144 £
PR INHE R G 2 3MEI U 7z, & 72, REEESRIIC X 2 atropine #EHTHEHE 1235 L T solifenacin (&) 1%
BIIER 2R S e o 72, B2, EFS 12 & 2 BEREEER 2> & 00 ACh Bt 513 B iRz o i L
7ehy, VR (107° M) @ solifenacin OFALIEIZ L D ACh HH I & iz,

(#i]  Solifenacin W&kt N BEMEFIEH, D522 B ORI AR O A W AEF L, BEDe i 2 41
4% epmah, SR - IREZIRERE L CERATH 3 et RR S e,
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23. BMEFRILEVICL ZREATEMRE K F v RVRRGE
il BHSIRY: « KEBEEEHITER) - il T RT3

RE O FE T, &/ AR "B, SR 6

PR VE VIR BIRRRRIC L VA L, A A T v XIOWIEMHEFAE, FEGIEC LS L T»
5. WREE RS ICB L CRENERE K ER ) SESEMRFOMEICHFELTBY, 8 a
H72=y MIKv43L TH2 (Ohya S et al., 1997). %72, KV F ¥ 2 NVD LY T 2=v N TH
% KChIPs, NCS1, DPPX i Kvd 7 v 2 v OMIFIBERAT P BMARE 2 BT 5. AR TR, BAHE
HERTFAMATOVILEICE 2Ty NEGREEFEHCBI) %2 L OBRASER P Kv4IL £ 20D 6
YT 2=y POFHEEMCOWTHRE L, 3EBOHEET v b X D ELEFHHL (R84, 7X b
270 BRI BRI, AT A b AT 0y RE RS L (100 mg/kg). sham #f,
BB TR MRAT O AVEREO TS v b XD EEEEED EREL L, BRI A
fazRwThR— NNy Ty 7HEICED I, BERFEOEIC DV THRET Lz, &7z, V7NV 1 A
PCRER VY IR F 7 ay hEEHAWTT v MgEEFEHICB T 5 KV43L RO gy 72 =y
N OFEBEEREF L2, ZOHERE, L OBREBEEIEBH B IERCRIL, TAMAT OV
BB B WL TIZIZEAWEE L7z, 72, Kvd.3L, KChIP3 OFHE S FFICER L. Bie, X5
FHI2 817 3 KChIP3 ¥ down-regulation SEEE Th - 7z, L1z o T, MfFELEHICBWT, 7
A b A7 > Kvd.3L FBl% up-regulation &€ 5% & & b1, KChIP3 3 b up-regulation & T
Kv4.3L OMBERIT R (BT 2 2 10k Y, Kvd3L OBRERIRBE 2B IICERE 2 EE 2 0N
R

24, < REWRFEBRICE T D EEIHEERIC DL T HMRET

ZlT RTINS RSE KR « SEEWTSERL - MR TR
B OBE, KRR & AR mE, SR HhiE
SEWB I BRI 1 BATRIEE Cat F v AV 6 RAT 5 Ca?t I L > TIIELERZ S
28, f/Nafk (SR) BEECEET 2 7/ ¥V ZEE (RyR) BiEMH(LS 2 Ca* FHFM: Ca*t 1
HEMERE (CICR) 1< & 2P Ca? 32 ERED © OBENHEICHS T 2 DI D0 TIETRHL A% v,
IR TR E VT v b BEDOEE A ¢ b B i E 2 MR B 25 < o CICR 12 & 2 RArEY %
Ca?* JupE P “Ca** Ry PAKRY N OBRAET S Z L 2HEL TV 5, BEREFIEE OB NGEER I
DWVTE SRR 2 21~ 7 A BEMEIEE OMIREA Ca?* BiREEs X O AR R O IE RIS 2 D
TR U 7, BRSBTS 30ms DBAMBRIEL & 5 2 T B, R 10~20 ms THEAEE
WEEDRFERAIT Ca?t Ay b AKXy M WBFAEL, HAOBHBIKTH b Ca>t v —7 & L CHilgek
WAERCAERE LTz, — 5, bms OBSMERRKTH Ry b ARy MIABFEE L sl e 2 aiE
Lisho e, R 2 EET % & ARy D FERZIEAL, 20~30 ms ORI TIEA Ry b FAED
FETHIc2, 2RODRy FARY b»s Caxt v — 7 MERET 22 RE Lz, & & BEERIM
12k BIEEEMFELERIC Y Ry P ARy b OFE ISR AOGEIBE SN, F I AEERK
& BUHERIEIC T % 30 uM V7 ¥ v OIEA AT LR, I iZizsifl s h s Ez R L
7z, 7 15mM K* THilE s 2 BFEMIHED 30 LM V7 Y Tl S N7z, BLEDRIR KD, =
v 2 BEBEER 2 31 C RyR 2/ L7z 2 BEfEo CICR, BB BisMBERIC Ry b ARy b 2FEIE
BIEE T OEED SR T4 U 2 8 CICR, X 512 Ca?t v —7 & L THIlESE D SR A % 5%
#%: 7% CICR 2SI MEERIC B W Cilied CEHBERBEEELZ R L TWnwa Z EREBI N,
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25. ERHCIEHYIRICETZRIEE, BERIERICOLEE

IRASE « B < WERERRRY, HRRURBRERICY: « SRR « 27 riba,
ARIRS: « PRABEEAESATS - (ESERLTRY

BROE—, RRE MR, B M, i RE, B fuT, o EXRY,
e B, EHE R, KRB, E B, oAkE B, =m B
A A, EE T SOt

(B/] BERFEEE TR, FINREREOERSS, BEHb o FIREYE, JHRREO X 5 iz
JRICKTERR DR 23R 2 2580 b 5, T DI OFERBEEDHINIRTIET FvF ) v e 7y —0D
B CHREE R X TR R2EC TWAD TR AWM EEZ T, 2 THL T 2 BRERKICS »
DETFTVELTRYRY Y278y — /v 777 b~ X (LU BRS-3 KRB~V R EWET) OF
I, BISZERALE 2T, 7RV F )Y, ARXH ) YZEEOSM, BEEICODWTHRET L, [Hi]
56~84 D BRS-3 K~ 7 R LIEH = v X DB, RIS % F W CHERIRET U 72, BEREIE 2 vy a —
WAZKE S B UHE D Hgs & h v a2 — )VINEE T O B agonist 12 & B AtiEDO R, BIZIRIZ 7 2 =v 7Y
T BUHED S E 1A antagonist TO 7 = =L 7 ) M BUUHRD K A LTz, £ 72007
RO a1A, D OFH % RT-PCRIZ X VAT L7z, [RER] BB . v v a —icid 3 2 I3 1L IR ~
7 A H# U BRS-3 KB~ 7 A THEICHR L, B agonist 12 & 2B ICEEZ RO R o7z, BiL
PR: 7 2=v 7 ) s 2PEEIXIERE < 7 A L BRS-3 RIE~ Y XA Tl o e WEEE LR
»ro7z, alA antagonist TO 7 = =V 7 ) VI 2 EIZIER ~ 7 212t L BRS-3 KR~
VA THBIE I NIz, [ER)] BE RT-PCRIZ & VHISZIRD «lA, D OFBERTB O L HIZ
ZTORRLVEE ZRAENCERETLFETH 5.

26. & MEBtICH TS Rho/Rho-kinase D F7E & BERFHIE~ DRSS
BRERIRS: « IIRARE

S BB, T K, hE AT, &8 Gk, FHE

[HAF] Rho/ROCK #I&IX7 7 b 34y v R2%HEL, MEAECEOER LBEEL TW3IED,
iz OFEHOWHEIC b G L TWwa Z EBNIRES N TW5, SRt NEBSEEA @ Carbachol i
1281 % Rho/ROCK D&%, BEBEKEOTEE JEFEETICB W THRE Le, [HE] BEEREE
W CIREDE T, BINIIREC CRINIAR SRR 21T o 1ERID 5 B, BEORBEDRH SNz 20 flicD
&, JEEE OB AR U, 12 BT3B 2E D R E, 8 HITIBERRE A L & 1Y)
JyREA BB L7z, Western blotting ¥ & S)@RH G 83512 € Rho/ROCK DFEHREMET LIz, £/
organ bath % fiv», Carbachol OEE-IERKR (CRC) Z/ER L, ROCK inhibitor (Y27632) %
H. U721, 2nd carbachol CRC Z{E L 72, Y27632 @ Carbachol UN#ER G4 250580 %, ok
)& (Emax : 80 mM KCl TORARIER IG5 %), pEC50 (-logEC50) {EDZAbIZ & D &S L
7o [#552] Rho/ROCK 1358 & 0 b REEICEMICEFHIRE/R LIz, 2> bu—v T, 220D CRC
2851 % Emax, pECS0 {HIX[A—TdH -7z, Emax 13, ¥EOIEMEYIF TIX 143(11.7%, FEUIH
T 89.7 (71% THEHEZ2R DI (P=0.0264), %7z, HEOMFEVIF TE, Y27632 %5% T
Emax (X 60.5(11.8% &7 D & ESRNCHENTEREIET L2od (p=0.0274), FEFEVIF T, 00
HTHEERRoNE» o7z, pECS0 I, FEEOMEDOER, Y27632 R 5HiE CTHEER T A5
niemoitz, [#Eiw] Carbachol @ & s EEBEICXT T 2 ERXRIE O IEFAE T CIEFERE 3, ¥4
CTHEHIT 2 Z &S HERL 72,
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27.  BEMFRHBEMEET S nNOS BIEFREVVRIIHT 2T PRTOXOHR
WHRA: « [F - WHRAR
K B, EE 5, ML EE

[H#] neuronal Nitric oxide synthase (nNOS) HEfEF/KIE~ 7 213 BEMEIE G A0 SER %2
295, ZOXTRAEHL T testosterone 2#5 L, PHRIREBOZMERET LIzOTHET 5. [
] D nNOS BEFXRIE~ Y A8 L VFEMOHRE, JHURER, —EHRELHE L. £/, 7
ANATUYERGIZED ZRETNADOT Y AZB T 2 HEREOZEEZHRET Uk, [FR] nNOS &=
FRET AT, BEMEENXTEEBERHER TH >z (6.3 vs 4.2 times/day, P=0.006) »3, —HHE
REWEZFED sk hoT, BEEICT A AT a2 %5 L7846, BHRRE (—HHRE, —
HEERES, AREFEREE) CBEERELIIED SNnh o> 7208, nNOSEIEFRIE~ 7 A TIISER
DOYEE (4.1 vs 6.3, P=0.0018) 23 o7z, FRPEOD NOx HEHEIZ B4R, nNOS EBIEZFXRE~Y
AL BT AMNAT OV REC X BEEIRED s oTz, [FR] BICEEmEERI L &%)
BRI 2 B AL E Y OBSSRE S Wz,

28. @, 7OdZRAPMIZLBT v MPIRERIRIEARDINREIC 1T 5N IEREIC DWW T

ILEEERRERS: - 3K - FRRICE A
AN H—, BVPEHE, KiE BT, BN f#E—

(5] FIIRERE RS OIGEIX, WMDY St S h 2 —@tER (NO) 2L v ilfl s hTw 328,
7 = A RIS I B BB OIME ORI & BN O W TIERIER SRS v, AR TR
7 v MYUPROEIREEAR 2 VY, @ 7 3= A MBS & 2 WEAREEIE IS D W TRET L7z, [F5]
FREEL 722y b K OPIIREREH L, 18K 1 mm ONKIER B & O KR ERREARZ2/ER L, 37°C O
YA u— NP CERERZHE LU, WERFERDOERIE 0.75% deoxycholate THE % FEHF
R U7z, @ 72 =A b & LT clonidine Z A7z, [FE « £2] AL IEFFIIREGRIEA I 1078
~10°* M @ clonidine % {Efl & ¥ % & EEREFEEICIGEEE DML 72, clonidine 12 &V #K U 72 U5
I% yohimbine & X Vil & 7z, NOGHIHERE L-= huo 7 ¥ = (L-NNA) ZERMEIE % ¥
&, L-NNA F4 I clonidine Z2/EA &€ 3 &, & S ICBRMIGENSBEA Uz, WEBRFAEAR
T clonidine I & % BREMIHEIZFEE L 2o 7z, clonidine 12 & 2 iR IHE X COX BHESEK T
HEIshizns, > Ry > ETy ZFABTEc L v iid s n, BUEXD 7 v FPIIRERIER D
a, 7 I =A MBI & B FRMEIEECIINERRKR LY P2 ) Y ET, 2B E2 N L TCHESLTWwS
ZEDHAS TR o T,



29. Functional role of TRPC6/TRPC7 heteromultimeric channels in vascular

smooth muscle cells

BIVAY — R« [ - KRS
Al BsE

Transient receptor potential (TRP) channels are thought to be Ca**-permeable non-selective
cation (NSC) channel activated by G protein-coupled receptors. TRPC6 channel is a candidate
for [Arg®]-vasopressin (AVP)-induced NSC channel in A7r5 vascular smooth muscle cells.
The pharmacological properties of AVP-NSC current ; e.g. blockade by Gd** and SKF96365 and
augmentation by fulfenamate are similar to those of heterologously expressed TRPC6 channels
(in HEK293 cells). However, we found that AVP-NSC currents of A7r5 cells were suppressed
by extracellular Ca®* in physiological range whereas TRPC6 currents were enhanced. TRPC
channels are known to assemble into heteromultimeric channels within two major TRPC sub-
families ; TRPC1/4/5 and TRPC3/6/7. TRPC heteromultimeric channels exhibit different prop-
erties compared to their homomultimeric channels. We tested hypothesis that AVP-NSC chan-
nels of A7r5 cells are due to heteromultimeric rather than homomultimeric TRPC6 channels. To
suppress the TRPC6 homo- and heteromultimeric channel currents, we utilized dominant nega-
tive TRPC6 pore mutant (L¢78F679We80 to AS78AS7°A®80) which form non-conductive homo- and
heteromultimeric channels. AVP-NSC currents were suppressed by the dominant negative
TRPC6 indicating a role for TRPC3/6/7 channels. RT-PCR revealed the expression of TRPC6
and TRPC7, but not TRPC3 in A7r5 cells. Extracellular Ca?* suppressed TRPC7 and TRPC6/
TRPC7 heteromultimeric channel currents. These results suggest that the AVP-NSC channels
of A7r5 cells may due to the expression of TRPC6/TRPC7 heteromultimeric channels.

30. R/ 5049 >R « KT Fv %) TEDHF (2 & 2851RILEHBETE 25
SEBTINIAY: « B - LHEWGRE, [ - Kb - ERHeR - MRRaeH e

(U= ST A % NI v

E)E Y MGRIEESAR > AEHIRE 2 &E L, MERE 2 L Th =277 ACEEL .
Foy 7HEICIVEEMEEZLONIBEY G- 2 HOMICE L Sy FEBEFEAL, —HOWE
flﬁi“(‘"'[j?ﬁETM_H%%LL%(EUEL 175 DERE T cell-attached patch-clamp FIZH—F v FVAEH
BB LT, 208y FEEALIIMT OB CHIE U B 2 > TAEEMICEE L, B
Te W R O & IEBEEA X -10 mV L D& <, 7R FI)a ) 2 & 2 @9 EFEAEE T, M
KYIREMETFLTWS EE 2 sz, 2T 150 mM-K* #8 T 10~15 23 [EHER U T S B\ O O
W R T &, BRIEEEAIC A IZ 2 2 o 7 28@ME K G A3 AR L, cell-attached patch 1213/ &
M ETRT T ¥ AVIEBPRE S NI, 2OF v AV A~5pS DA V7 8 v A RFED, MR
FE=50mV XV, K FraveEzoni, —HOVEHEZROEZ 70 pum TRE 0.7mm O
HINAER DS, PRI & Rz AR 46 MQ Tho 72, F v v 7S TELHNTMWERK L
1o, COEARNO T N TOWEMAE & e ML % —45 mV O IEREA 2 & 20 mV @5 & A %
fo ik, £920,000 fEDF v A IVHBEIRFICH S LBENH 2 LEHE EN D, T OERICTELET 2 NI
e #% % ARz 1,000l & 31, M1 @7z D 20 HDF v 4L O FEEBE I Tl e %k - L
IHT RS, TOF v ANVOBESNIEERLTLOE FRVA, ZDF ¥ RV iy
IGELC SR THLAEERIEE VW EE Z 515,
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3. EHEEA R ASHRERICE T HHERFT v b OIRERISERICNT 37 OF T v
CREBEREOUR

BIERIRT - (RN - BRETDRE
Mo BT, MR (Bl A Bz, SRE Bk

[BH] 4> A i3 1 BIgERBEOREICHETH 558, streptozotocin (STZ) FHFEMERKZ v b
SRS T B L NI E 2 E T 2 —HC, UERIGEEES Y L IERMRESINT
W%, %7z, angiotensinIl (AngID) IZ58 A MENGHERFTH 2 & & big, MMoMmEIEEEYE D
FHEFTH Y, FE, 4R EOHAEFRAPEEEINLTWS, 22T, BEEA VA V18
BRI BT 3 IMEIEEIN L Ang I OB5C D W THET L7z, [HiE) STZ #54, 10 BEZOH)
YRk OHREM % AV, BIEEOA YAV Y, 4 YA Y RU=a—n¥ v (Ang I ZEEETEE) %
2 EREMREG Uk, M KEIREREE L, IURRICZEIE LTz, £, 7y Y47 vy YRR
(ACE) mRNA OFH Iz owTid RT-PCR #% % Al CHilge Uiz, [##R] ACE mRNA D¥3H
1 control Bt LU STZFETHEANL, 4 YAV VEHRE5ICX D, S5 HBEMEMLL, NEICX
BWHER G E, STZEBRC L STZ+ A4 Y A YHTHBEICHEB L, —a—u ¥ Y235 &, IX
MR IS OBETER T INE] S utz, control BETIEA Y A ) VIBHR ST L > T, NEIZ X 2 UEICHEIRR
Shgirotz, WEMIERFERIC BT 2 NE ONHERIEIE, STZECR L STZ+4 v A ) V3 TH
BIZHEBEL, —2—0 ¥ YOffic X D ERICHIH S iz, ACh 12817 5 NI MF Mg G,
STZEH BV THEBERR OGN, 41 VA VEEREICX>THE L, —a—ud YOI, 1~
2 NEEEE L AREOMERICE R U, ERIGEECRWIEEICBT % Ang 1 ORTALE I,
STZ B2 BT NE MO RZE2EM L7z, [BR] HREZ v MBI 2FREA VA ) V5
KBOWTHEDSNBMPDEA > AV R, MEDFEOINE4ET, 2oz ACE mRNA
DOFEHIENNAES Ang IS L Tw200b Lhgwy,

32. A XBEBHAROEEFFEME ERK1/2EB M LICEIF270T7 14 »F+—£ Co DEES
I22WT

BRI SRR « 3 - BEESP R

NE —5, By #T, il '5o

[H#) MEFEE TR & OJIFEARIBUC & 0 MIIEETELHEA % 81 & 2R 72 i RS L
WHEEI N, ZhIZiE MAP ¥ —¥O—FfETHh % ERK1/2 (extracellular signal-regulated pro-
tein kinase) DESWREBEN TS, L L, HEFREIC X 2 ERK1/2 HHEGEFIC DOV T4
RIS AT Wiy, KT, 4 XMEBIRIC B 2 HEFEFRME ERK1/2 OFEMEBERFEICDWT
M Ui, [FHR] MEREMERERE R (RE 10-18 kg) o> S i L 7z IXIESEIIR & D /EBLL 72 V) > 7 A B
TBRIBEERE % Fv> € 1 mm/sec OFEE CHIIATRE D 1.5 5 CBHREBEEINZ, ZOMER% 15 53
L7, PKC, Rho B X" ERK1/2 O#EMALIX SDS-PAGE, 44/ 7uy vEEZRBWTHE L.
[#ER] 4 X MEENRIC1E PKCa, 6, E BL UV 5 DATEEDT A Y 7 4 —AWBEIEL, 20> BIERH
Bz &Y PKCo DABEEILS L, &7z, BRI LD Rho biFH/IL3 iz, PKCs ¥ & U Rho
EHRZA 7270 v OiEEERES 5 RGD 277 FB XU Rho OIEHZ2HET 2KV Y X X C3
BRIk D IIHl s iz, PKCo OEMAEIX PKCo HEH D v ) 8B X U Rho F +—¥HFHED
Y-27632 THiEIE Tz, £72, PKCHEHE D A VAR A F > Clz &V, PKCS DIEMALIZINE & iz,
Rho OIEMALIZFE R 5 T odz, & 512, MERIEIC XV ERKL/2 &SN, ZOEMEX
RGD R7F B X e b ) T S vz, %72, MEK BHESE D PDI8059 12 £ W ERK1/2 DiEH
Lidss < s nr, B 4 XINEFIRIC BT, HERBZA > 7 7)) ik D 2B S h, Rho/
Rho ¥ F—¥ % &N LT PKCes 2iEMILL, 5l&HiE MEK 2/ L C ERK1/2 2¥EH LT 5 2 &8
TR E L7z,
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33.  ¢GMP %% L 7= MEMIERICHABORET
HRFLRFE « B8 - FHFHE, [ - T 7#E?, UCLA - 5 - JRIRE

HFR, ®IR =5 T R, & BT, BE O, N R, Song Min?,
Toro Ligia®
[#5t L H] NO & ANP i3, Ml cGMP BE O EH 24 L CMEMERIG 25 2RI T, 20
AR SR O —EIC 1L, K 7 v AV OEELDBES L TB 0, mEIIK Tk MaxiK 7+ 2 v O %# o
BEMENRENTWES, LrL, 7y bOBREAWT, =tz )Y > (NTG) & ANP i
Ef % MaxiK 7 v 2V OFBRHEE TH 2 4 XU & b F & > OHIESHE 238181 U T L7 &
22, IGREE IR Tk MaxiK 7 v 2V OEHCOBEE LS00 & 008, KEIRTI % 0513
RO SN h oz, 72720, NTG & ANP OKEIIRMEIER L, @AY v Lk 0 BEEICET L
Twicle®, o0 K F v 2 VEET 2 \REELE 2 5 iz, AIFFE T, 7 v b KEIRICE D
% NTG & ANP OitifEEFIICEIS T2 K F ¥ 2 VDY 754 FI2Oo0nT, KBTI 21l
7o, [#55] 1) NTG & NOR3 OitiE(ER X, Aty 7 =V y 7 7 — ¥ DBRIRIEESRE (0DQ) T
FHIcHHE &S Nz, 2) NTG & ANP OMEERIZ, VRV 2753 K, 78530, U7 R+
Y TNFTEY, EA4031 I & > TREELZ T RpoTeds, BIEED4-TI /)Yy LT
FNTZFNUT EZYACE D BEZICHEIE N, Kv2.1l OIS RE SNz, 3) fSHsE, v
AY 7y MLk AEAER, PCRIZE 2 mRNA OFRERGER, S, T v b KREPREEGHICH
75 Kv2.l OFHEMED o ntz, [EE] cGMP 24 L7z T v b QM MEERIGCES 32 K 5+
AV, BREEER Tl MaxiK 7 v 30V, KBIIRTIE, 4-7 2/ €V 9 VEEE Ky F v 3V (Kv2.1)
TH»ZEWRaN, MEMMIZEET YA TOEBRD sz,

3. MEFEEBHICHTDHIN T LAKBERIES & U HIL S LIEKBEEINREICN T %
EPA (eicosapentaenoic acid) DEFRMDEL

RS « 5« REER) - #7E SIEERIEREE - 45 FRlfa Ly,
LIEERFRFE LG « KERFIIER « Efr@FERIAEI - EWE R

A OEFE, B OET, O ET, BT MR, £ OIS, &ERETF,
Ehwa sy, Mk

Rho-kinase %19 2 &G/ D A v ¥ 7 AFEMEMESE I L, MERE 2 £ O mER O KN
ELTHERSRTWS, HxlZZnE Tz, SPC (sphingosylphosphorylcholine) 78, MAEygH; 0
MMIET V7 AEEAZTLE B2 RS, Src 77 3V —Fay >+ —¥, B LU Rho-kinase
ENLTHVY Y AERFEEEIERS SR TELRE L, 301, ZORKICELZ LYY
N EFERINE R RN CHEETZ2WE L LT, n-3%MAEMENRO—#TdH 5 EPA
(eicosapentaenoic acid) #[FIE L7z, SR 21, MEFEHOMITED VY 7 2EES L UE I
X4 % EPA OZhREME Uiz, Sk LT, fura-2 &7 fREIIRTAEE SR % B, fler
Ay NEE L RIORIEFEIE 2170 72, FEE LT, SPC, &4 v AR5, U46619 % v,
IS OFPIC X BIRDDERKRIT R D D ORE LTS T, EPA 215 L7z, SPC IZfFAAAH vy
LPBYE AL S 2 E R SR EMEL 2011, &) Y LRSS X 08 U46619 12 & 2 YL
W, KB 2 v > ZEE O ER R - THZE SR, EPA 13 SPC $ & 18 U46619 12 & 2 U 1241
RN AR UT08, EA Y v ARSI & 2 IUE2HIEI Lk o 7z, BREWEIC, EPA 13 U46619
WL DR VY AEE FRCK U TIRIIGEIER 2R LD, EA Y 7 ARSI X BT
Wy AR EFC U CIRINEIER 2R S ko T, B, Fox id EPA OIRREE X 2 s oy
M EDBRIZOWTHIRETLIzDT, T o DFERICOVT O ERETIRE T 5.
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35.  MEFEEFHD Sphingosylphosphoryleholine (SPC) stz d 3L X7 0—J)b
DHEZEM L, membrane raft DEAS DO AJEEM:

IWERY - B - EEE - S GIERSREEE - 2 TAlleEmEE,
[ - EEITeR - IBHE TSR « 79 5 )V IBHGHIEEFEE - 7 5 )VHlifgsfs?

BT, AR OAR, BF ER, A e, B bACEF, AR

EIEME R LMEARY NOFEERV R 77275 —Ths, Zh % THAIL sphingosylphos-
phorylcholine (SPC) MMMENBATD A vy 7 AIEKFHIHE RS & 2 L, Src family tyrosine
kinase (Src-TKs) B L Of Rho-kinase 3, Z D ¥ 7 F WRZIZEAS T 2 FER2HE L T &7, SEIFKL
13, &SRO SPC KIEHICHT 22V AT e —LOM5IcOWT, £ NBLUEET IV, BT
FERIME LRI 2 v ORE L, Flicht s hl v M BHEBIRTEEG S L g2 v A7
T — VA AR Y ¥ OSEEEIREIES T, ML X7 u—ViEE & SPC RS 13 IE OB 2 7R
L, SIEIMEREE clf o v X 7 0 — ) VIRE 2 EERANCET 8¢ % L MEREH O SPC KIGH:
WL L, B, mavATo—vRERY Y ¥ OBEEEIRSEER % B-cyclodextrin (8-cdx)
TUELTaVvATa—n2kRET 2 L, MEFEHO SPC KIGHIXHER L 7, SE g
WBWT, SPCIE Sre-TKs D 1 5 TH % fyn B & O Rho-kinase OFfEE D translocation % &5
L, ZhoDEES membrane raft DFFEEE TH % caveolin-1 ¥, membrane raft KT %
cholera toxin subunit B (CT-B) & #HFFET 2 HENBE SN, MldE: f-cdx T 2 &, MK
£V caveolin-1 BEFE &N, CT-B iz X 24 HE L {{ET L2, 2h 5 OMfETIE SPCHIEIC &
% fyn B & O* Rho-kinase OHIFIEAD translocation ZiH%k L7z, U EX Y, MEFEHDOH VY7
AIEIRGEBNEED Y 7 F MEZEIZ 2 VAT 0 —)U B & U membrane raft NEETH 2HNRE S L
7z.

36. IPZRGBHOVICS-TRLFI U ZRFEENLELFEBEHFOMBRICICETS
cAMP JERTZHEHEAS 1 DU T : MaxiK F v RILDIRE & ¢ DiEMLERE

IR « 3 - SEHPHE
N& BT, IUT BT, EEREL, B R, N BER

[Bi] Fxix, 704 7)) w254 (AP ZEE) 21U MEFH A ORI &, R
CAMP 80 FEZ S BRI Z, % cCAMP B0 EF 2 b il (CAMP JHREERE) b
5T 22 2BHL, ZOEFEO—FI21E, MaxiK F ¥ 2 VOEHEAEE T 5 2 & 28EL T
Jo. ARG TI, IP 2R L ERE, Gs BAMBMZREICHEIND -7 NV UZHFE (B%
AR A U7 SIS O e K IS Ic R 2 cAMP FERF R OS £ MaxiK F ¥ 3 )V DO&%E % 1
EMIZT B E DI, [PZEEEN LT MaxiK F v 2V OIEMALEEE 285 Uiz, [HE] #eell
EFEER LA CAMP BOERIIE, EAMEY oS U SEEESHE (BE-F2EE-JE-
IR ARENR) 2, F ¥ 2 VEREEC I, BEROEIC X D 1E S M KEREE a2 e L 7.
[ER] 1 B B SREADHIBIC & VM cAMP #IZEECHIIL, ZOMBET 7= VY 2
Z —PIHES (SQ 22,536) 12 L vilEII Nz, LoL, B B ZEEEN LIRS, SQ 22,536
WEDEELRZ TR o, 2) B ZHEEN LT cAMP JEMRTAE MR K IG D —3&F 13, iberiotoxin
(ibTx) 12 & DHIGIS =28, B ZEEEN LKIGIR, bTx Ik VEEL2Z T rolz, 3) [P
FAROFNEE, GTP #EMIC MaxiK 7 v A VEREZBEINS ¥z, £/, 2v 7 b F ¥ i3, MaxiK
Fy RANVEREPHEINS T2 bz, bTx BZEOFEHMEER 25 s L, [FEZ] D
cAMP JEMRAZMERERE 1S, B 2R E N LR IGIC b IS5 2 b D0, MaxiK 7 v 2 VO 5D
B, BREERDY T YA S ICE>TREZ I, 2) cAMP IEHKFERO—EIE, GsEHEN
L7z MaxiK F ¥ 2 VA DO EFE L IEECHIEEE»EE5 3 5, Zemani,



