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2.1 AZEZ D ujF 7
22. A7189 4 29 7
23. 3 AL 0] 8T AZEY Z4 o] FE(Ca™]) ZA s 8
2.4. Small interfering RNA(SIRNA) A} eeesessrsensnsenssssnsinsnseinseiiinitiinsesissssniene 9
25 49 &9 ¥ & 10
2.6. A5 A4 10
A3%. A= 14
3.1 ZFEA ZAA At 9 A JEFY AFe] 54 14
3.2. 5-HT7F Ast g A2 W& Afol vAls 4F 14
3.3. 7V A AR Zh oscillation ' 5-HToll 23 Alxu Z¢ W
17
3.4. 5-HT3 &4 A7k 5-HToll o @ GE-Foll HX & GG e 17
3.5. 5-HTy S8 A7} 5-HToll &3F SR Zo]] H]X| GTE cerveesresenseserssssensesnend 29
3.6. 5-HTy =&A7F AlZzW Zg W3t vX&= I 22
3.7. 5-HTy 243} w2 &&= 2 Zg 7kl that protein kinase A
A2 A a3 26
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Z 2 e

AZEdo] npx &% 718 AXd vA= IF

Al 2 & (serotonin; 5-HT)& > ¥k ofygt AolA Fa3 ABEHG=dE 2
|2 ok H 5-HT; 849 ddgntgAol F fAdolA L3t 59 pace
maker2 <# X 718 A Z(interstitial cells of Cajal; ICC) SollA A AA T
7}e MEZo A 5-HT9| 758 &2 2 A A &shrh weha £ Ao A
v WdE g AZoA 5-HT &4 &4s7t 71 Az Hdg 9 d 79
Halel Zrg Wsto mX= dF 2 O 24 J|dS A st 1S Al
X 7~-109 9 vhe2d £ForRY EEsiglon, B9 AZS5E stem cell
factor(SCF, 5 ng/ml, Sigma)7} o1+ WA A 3F ZL& o] It wjF & A
239tk MEuALds HFE whole-cell patch clamp WS A&l 7] 23]
qeow, Zg Hile Zg =3 959 Fura-2/AMS AME3le] 7|23k 718
M3Ee]l okAEr A -56.4+1.2 mV(n=33), A3I}(slow wave)e] 7]+ 26.6+2.3
mV(n=20)9 2™, pacemaking HFY =7]E= -581+759 pA(n=22), HI=E= BHo
15.4+0.7 3Fn=459cF. 5-HT= WA {(-546.8+111.2 pA)e} =Ate] @&
(-19.3+19 mV)< FIAIFHS. 5-HTO 93 g&=<2 RS 23579-190(10 M) %
SDZ(20 M} 2e 5-HTy =84 Ao o] =] o™, ondansetron(c M),
Y2513000 M) 2 MDL7222(1 M9} 322 5-HT3 84 2hdAlol ofsir= IS

g F=9 5-HTO.1, 1, 10 M+ 7} Mxe] Z< oscillation2]
NEE I7IAZH oY, & 559 5-HT (100 ¢ MelA = Z+ oscillatone] &A=z
P

71 A (basal) Zg-& S7H7F BEEHJGY. ol g F7hs 5-HTy &4 adA

l

-

E(5-methoxytrypamine 2 2-[1-(4-piperonyDpiperazinyllbenzothazole)ol <3 &
dstA A=A, 5-HTy &4 kAol ofa) A=At 5-HT 2 5-HTy
T&A @A o gdET 2 Zwo 7k PKA AA100 nMell &8 =t



A &FAQ cisaprideol] 23+ Azt FH<te] @RI gk A

= 7
gelstgich. ol ge] ATES FFs B W, AT AN 5-HT FEAE G

o gREIAZAOH o|dF 5-HT F849 e an 7% 2o £2F A
oz Aud

A= B A4S AZ, 5-HT, 84, AZu Z2+(Ca™]) =4
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AZEYo] ne2x A% 718A 9

AXE 9%

A= F A 9 u

o

AA NSt et ot
AR

{

Al A&

wave)e} RErhBaver 5, 1985 Ward 5, 1994). Mute] EFHE #7]9] EFo
wet o2, B3 e FEINAE FEY TR/, 79, =v AHA met Ao
£ Uehdith Aol JZe £ mVEREH 40 mV A=
,HEE £33 1-20 3] AR F9o wpet AfolE JERATH AEe] AR A=
3 33, HolAANAE BT 1232 Rt o]dd AMis A o7 29
N HEZE FE3 Z dAFHIL o, AT A48 F5 A NE
% 85 & AAst Atk F Aue 9T FE2 5 A7), 7|z
=g A4sts ml¢ Fa3 st ouE Ado. mekA Aute] o
g 7HA AFT T HFEFS 2#HT 4 dtkiHanani ¥ Freund, 2000,
=4

Vanderwinden 2 Rumessen, 1999). A 3+=

|

o

_,d
e

£

A}(myogenic origin)o] x|, #H&
29 ZF) watAE= B A A (enteric nervous system)$} Z& AAA 2HS
et S ARAAAANA ERlEHE Yt ABASELET] T2 Fo] Ag
o - FosA A&t o:;W TZHES A tig AU Iy A



=}

b A3 B T Hel tiaiA = SASHA WA A ¥ A AAAY FF
S WX g3 Aoz WATy & QthHHuizinga S, 1995 Sanders,
1996; Ward 5, 1994). o]¥ o|f=2 AF7HA 4 25Aol BELY +52
ojgtoll sl o] FojHel wat AT A #AI} ATV FE FHEZ AT
Hol stom, dHom FAMAAC s HEZo] =HEHE A HITH st
a3y 1911l neuron-like AMEZZ Cajalel]l 23] <8z 71F A EZ(interstitial
cells of Cajal; ICC)7} A+ ¢l pacemaking %S UEE AZ2 9 g o
2h, 7 Ao A TAH pacemakinge] ¥ A Zdo Ao H4TE
Gt ool By Hi ot 718 Alx= W2 (spindle shape) &2 ¥
Mol 7HAE 7H BeFE stal 9o, 752 AolAl pacemaker® 2838t ¢
AH 549 78RR YEE FAST. =S &2 FAAA Abolo EAE
2

AAAY ANTE HIEZo=

oot

ok
flo

™, gap junctions F3| FAAAZEEH SEA
st g&S IohBurns %, 1996; Ward 2 Sanders, 2001). o] A :Eeo] EA L
A=t tyrosine receptor kinaseol| #F&3l& c-kite] LHE U= Aot

A ZEY(5-hydroxytryptamin; 5-HD)3 1 F8&Ale 3, T34 2 A3
AEHA a8ln R 2 vAAA Z2F o EX%Th 5-HT= 12 A
AGEd F = A4 534 244, 55, 79, A48T 2 283 22

Interstitial cells of Cgjal (ICC)

Smooth muscle cells
13 1. B33 99 ICCe =&3 ICCY pacemakinge] BEZo 2 AEHE

RAE



a8 7HA AAC #Ase AAHG Edoltt. 5-HT F&AdE 2T 77
(5-HT1-»9] familiy7} &AstH, o] &&=l 5-HT; F&AE AL A F&4
& G-v9 3 #HAFH metabotropic =& o]tiBarnes 2 Sharp, 1999; Raymond
S, 2001; 19 2). 5-HT; F&A4= =% 5 £7/UA, 1B, 1D, 1E ¥ 1F) o}¥
(subtype)o] &HAYCH, ol FE&AE FTHOE Gy TS FAFAZI
Gip ©¥-2 adenylate cyclase(AC)E JAsle] AEY 23 ZH#H<A cAMPe &%
S HAaAA AZU A 7HA YA 7lsS FIAIHLE 2). 5-HT, F8&A=
25 AlER/G-HToa 5-HTep 5-HT:0)9] o}& o] & leomw, 5-HT, &A=
ExR02 G 9259 phospholipase C (PLOE &4 3A17]a, PLCE PIP,2
2E P3¢} DAG A4S =3 A71thBarnes 2 Sharp, 1999; Raymond &, 2001).

o

>

IP;= AMEV Z5 AF3Q sarcoplasmic reticulum(SR)ZHE Z¢ F3& =
A1713L, DAG2 protein kinase C(PKOE €43 Ao =ZA tgst A 7s
< UshItH " 2). 33 5-HTy 5-HTs 2 5-HT; &A= 5-HT1 &A= &
g G @S B3 ACE 43 AHo=E AZW cAMP 355 F7HAITHH
2). 5-HT; &A= GABA,, glycine, UZ¥A acetylcholine(ACh) &A1&} n}f
AR 579 AEBFY(subuni o2 o] Fojxl 2 3HA|(pentamer) 39| o]&F
Zolt.
Current Classification of Serotonin Receptors

Types  5-HT, B5-HT, 5HT, 5HT, 5HT; 5HT, 5-HT,
| | | I |

Effectors ACY{ 4PLC loncChannel AcCt Ac#t act act

(G/G) (Ggu)  (Na*/K*/Ca?) (Gy (Gy (Gy (Gy
Subtypes 5-HT 5-HT 5-HTg, I I

5-HT,g 5-HT 5-HTg

5-HT,p 5-HTyc 5-HTg5  5-HTg

5-HT,e

5-HT,¢

a2 AA7MA € 5-HT 8419 7



AAW 5-HT] 95%7F 178l EAst™, U A 5% Are ¥l A3
Ad#Ae] F 5-HTe &2 10 mg A= o]H, o]F 90%+= enterochromaffin Al
Zo| A, YA 10 % B+ ZFAAA N SA3H. AN R
o] 5-HTE dAozr¥ HldckBertaccini, 1960; Espramer % Testini,
1959). 3 AAlA(enteric nerve)oll 5-HT7} ZA438tH, FAAAAANA A D
(Costa 5, 1982; Dreyfus % Bornstein, 1977). A2 AHoA AZEUA AAHL
ok 2% AT 2 LA o (Furness ¥ Costa, 1987) AAA AZFA] Fo|A &
HlFHGershon ¥ Tamir, 1981). T3+ 5-HT+= A& T83 FAHAESZ
oo I A T3 9S Frh(Bertaccini, 1960; Espramer ¥
Testini, 1959).

Y A#o| Al 5-HT+ enterochromaffin Ao A 4] = ™ (Verbeuren, 1989),
Z=ek(submucosal) 2 A EAStE ThYFg 5-HT &Aool 283t
AZBANA 2 Z& AeEod gdFeA 23 5-HTe A3 AAdd 2H&-
st AEesolt FES 22 YT H Tl FFE F= AoE dHA
A H(Gershon, 1999). Gershon (19652 oA AAHAGEHAEZA 5-HT

g A JdFEAT AAlAoA 5-HTe “dGlow) FTEA AYPaF 79

=
)
<
D
0
—
©
ﬂ
©
=
o
Q.
D
ol
—
©
©
>
N
=
o
=
M)
D
=3
5
=3
9
—
©
©
©
e
R
o
ry
=2
R
T
jan)
—
rr
ot

Camilleri, 2000
5 Holfo 5-HT 442 &

2 ARLAAA A 5-HT H& vy & dEA Joy, 233 59
pacemaker2 LR 718 M EoA= 1 7| o] BRIl Glatzle
5(2002)& 5-HTs; &A7F f1##ANA 71 AZE AN ZAAE I HERA
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b Aol meA

Az A 5-HT «&A &437}

a1 7] &

o
=

dd 5-HT &A1 S

e

7Fe Alxo] uhzQt W3t dg W vH e
MZEUA ZHo #HH 5-HT &)

2 %Ao] ek

Sob =

=
=



5-HT
5-HT, 5-HT g
5-HTg 5-HTp
5-HT @ S 5-HT g
iy Go|— |AC |~=— i
£d ST
st ¥
cAMP
lGr)
PKA
5-HT)u
5-HTs >
5-HT,c
-~ G | Eqm-j-* PLCP
l PIP,
AA
IP; DAG
o) \@
Cal+ PKC

193 G-g¥iz dZ49 5-HT F8AE9 Asdd 44



A2 Az 3 W

2.1 Aix&e 2 v

Balb/C (7-10 ) miceE & 79 glo] dds== A&ttt Ether= wi
AANZD v, BF FHE E7AA FAAZ F JRESE] pyloric ringol A F-E
3%l dde 4
solution) &Moo= A3 FH] &7] oA AAItA(mesenteric border)& whet &
M & WEES AASAT. Ao 2 2AE 1A & 35 dAr|AstolA HA
7HE AHRSH] JAueS AlAst e 2s5e EEEAT. BYE AT 24

1.3mg/ml  collagenase(Worthington Biochemical Co., Lakewood, NIJ, USA),

Aro=s HEs9ch. 27he Ca”-free PSS(physiological salt

2mg/ml bovine serum albumin(Sigma Chemical Co., St. Louis, MO, USA), 2
mg/ml trypsin inhibitor(Sigma)9} 0.07 mg/ml ATP7} S0l Ca®-free &9 o]
A 208-7F Wl K(35C, shaking water bath)stHA ot wlF F stripS FHolA fire
blunted pipetteS o] &3l T AzZ Eysiauct. Edd AZTEL stem cell
factor(SCF, 5 ng/ml, Sigma)e} 2% antibiotic/antimycotic(Sigma)7} EojA+=
smooth muscle growth medium(SMGM; Clonetics Corp., San Diego, CA, USA)
of AFRHFAZ F, AEZELS murine collagen© 2 coating® o] A= cover glassell
T T3 M2+ 37C humidified incubator(95% air-5% COg)oll A <
gom, mIE g A wjgkH w4 2% antibiotic/antimycotic ¥+ A

AN AR el R AEe W 29 FRE AzeAch

2.2. 2718894 43

H

Whole-cell patch clampE Abg3le] wjokd 718 M Eo|A Alx2t AFe M=E
2 HebE 715 AT AMEY AR/ 2 A EPCY =2 EPC7(nstrutech Corp.,



NY, USA) patch clamp amplifiers At&3ste 71&E3dth. 4 A5
borosilicate glass capillary(2]7d; 1.65 mm, W7d; 1.2 mm, Corning 7052, Garner
Glass Co., Claremont, CA, USA)E P-97 Flaming-Brown micropipette
puller(Sutter Instrument Co)Z o} AZsIAT. =L Sylgard 184(Dow
Corning, Midland, MI, USA)= =H3}H, AFFo] &4& AYS o Ao
1.5~25 MQo] H= AL AFLstATh 718 AlE cluster7t o= cover glassE

=H v (nverted microscope) 9ol &8 F3, AEJHNL FHo 3] 1~2

01

m/min £EZ AFIHE sttt AdZA3+=  Pulse/Pulsefit(v8.50)  software
(Heka Elektronik, Lambrecht, Germany) =& pClamp(version, 6.0, Axon
Instrument)E 531 IBM HFE o] A3 & BN ZE A4dL 30~34TCq
Al A8 s T

23 3% Av|A L ol &7 AXY ZFolLFE(Ca’]) &F

5-HT &A19 ZA3tel o3t Alxd Zwsx: WHIE S8t AsiH 2w
73

TEE Wgste ¥XHE= Azl Fstloading AN A F2 H, FF @l

fud

rulo

(Olympus, Tokyo, Japan)¥ <HZ2H @A 74=(Ratio Fluorescence system;
Photon Technology International Inc., Lawrenceville, NJ, USA)E o] &3} #Z
stk A=Y Ca” ¥E 2L 93ty 24 524 959 Fura-28 5 £ M=
ZE 7tste] A2oA Ho] agE AHE 30~60E3F FIAIAT. FelE, AlE
7} B = cover glassE dw|7d ¢ 9] perfusion chambere] #2Hs}al, complete
perfusion system(Warner Instrument Co., Hamden, CT, USA)¥} 12" =&
micromanipulator(Narishige scientific instrument, Tokyo, Japan)® A3

=]
n
o] A H, oy R FESo] wIw NE BEAOT BRAIHA

Uetve 333 Al7)e WstE 71 Eskth o714 340 nme} 380 nme] Ho =
Zrol 71 o 7)(excitatiomdA 7S Wl 510 nmzE E(emissionHE FF FE9
H] S (Fas0/Fsg0)0] AlZY o] 2F =5 HFsHA dh(Park &, 2002).



2.4. Small interfering RNA (siRNA) A&}

n}-9- 2 5-HT, $&A(NM_008313)2] F (1, 475-493; 2, 1182-1200) small(Z-&

short) interfering RNA(SIRNA) AZte] HFAEE AP ow, gxTo= vl
2 AR EAEA Zso] F<l®E 19 nucleotide®] F2H9 A d(scrambled
sequence)= ZAZstAt WA Z+zhe| tigtk oligonucleotide templateE 343 3FA T
(Bioneer Co., Daejun, Korea, 3*1). %19 templates< 100 «M F=7F HES
nuclease-free watere] =<l thg, Silencer’™ siRNA construction kit(Ambion Inc.,
Austin, USA)E o]&3sle] o]z ZAFe] siRNAE $Ad(@n vitro transcription)st it
FAE siRNAE= 1:252 TE buffer(10 mM Tris-HCI, pH 8, and 1 mM EDTA)el| 3]
2% 5, AFEAS 98] 260 nmoll Aol FF=(Ax)S spectrophotometer2 =4
stath viE 718 M X siRNASl A= E2d 718 M=E7F A7 35 mm uj
FHA vieel RS gl § AASAT 899 siRNAQ00 pM), serum 2
sAA 7 HA 7 ER] ke DMEM, 181 oligofectamine(Invitrogen Co., Carlsbad,
USA) & ZA2=HA st AolA 2023 & 5, oo wiFHA W wAE
AASL ¢ TFAE 7Iste] 37T 5% COzol A 4AIZE v FslR . o] & serum
&7t 2uiQl S MiAE FHUbste] 24A% o] wigd thy Aol AHESEA
}.

o

1. SIRNA A|2He 93 oligonucleotide®] primer sequence

Target Sequence

Antisense  5'-AATGCAAGGCTGGAACAACATCCTGTCTC-3'
S-HT4(1)

Sense 5 AAATGTTGTTCCAGCCTTGCACCTGTCTC-3'

Antisense  5'-AATGACCTAGAAGACAGCTGTCCTGTCTC-3'
SHTHD)  gepee 5 AAACAGCTGTCTTCTAGGTCACCTGTCTC-3'

Antisense  5'-AACCACTACCTGAGCACCCAGCCTGTCTC-3'
Scrambled . 5-AACTGGGTGCTCAGGTAGTGGCCTGTCTC-3'




2.5. 4d8&9 2 F&

718 A A3 92 Zg S A Alxe #FA(external solution; PSS)<]
ZAAmM)-L 135 NaCl, 5KCl, 2 CaCl, 1 MgCl,, 10 HEPES 18]x 10 glucose
(pH 7.4)°]™ Trisg #H7lsted pHZF 7.47F HES HAstAoh M=z A7 2 A
&4 =4S A% A5 89S 120 K-aspartate, 20 KCI, 10 HEPES, 0.1 EGTA, 5
Mg-ATP, 0.3 Na,GTP % 0.1 creatine phosphateo]™ TrisE #7}ste pH7} 7.27}

Az djekelE AF8® smooth muscle basal medium(SMBM)®  smooth
muscle growth medium(SMGM)2 Clonetics(Clonetics Corp., San Diego, CA,
USA)ZHH, Fura-2/AM& Molecular probes(Eugene, OR, USA)ZHH Z+7Z+ ¢
sl oh. 5-HT, stem cell factor, 2-methoxytryptamin % SDZ+= Sigma Chemical
Co.(St. Louis, MO, USA)ZHE, MDL7222, GR113808, RS23579-190, Y25130,
myristoylated PKA inhibitor 5 Tocris(Ellisville, MO, USA)ZFH FU3+A T

2.6. AR EA]

A FFMean)d FFQLAHSEME YERlom, SA A 9= paired

%2 unpaired t-#AA 3 EAFEA(one-way ANOVA)C 2 7 =38ked, pgho]l 0.05 ©]






I85. AxY ZgoleF:E 33S AF I3F FA/ZA EHE 1 Arc lamp
housing, 2. Adjustable slits, 3. Excitation monochromator, 4. Liquid light guide,
5. Liquid light guide adapter, 6. Microscope, 7. Photomultiplier tube, 8. AD

converter (connected to IBM computer)



EPC 9/ EPC-7

Patch-pipette

ICC

FeliX Pul se/Pul sefit
pClamp6

39 6 HAYG TAW A% ole AR 33 A A= A 2

842 E g oj(Pulse/Pulsefit 32 pClamp6)S o] &3l wHE

ey
5
>

oF
H

I
st A = A< (Vecom)S A/D converter(EPC-9 &2 digidata 120005 AA
oldZ 1 AEZ Hto] x| M Z(patch pipette)S Hate] MEsta M Euto] =
Aste olXFEe FAAEY wgt ®ste AYES RS HAs FE7]

2
It

EEF

fr

(EPC-9 && EPC-7)E E3le EyFE AFdcel)S thA tRRERE H3ste] #
FHol AA) olw] MEY ZEH TA SAHSFAY T& G502 IAFE A
Loz 7F7] s FFINA AFRE ©E AFHE AAstd(scaled

output), FeliX &ZEg o] AoA FH3RATH



A3 23

31 71 A ZAA My 2 2y fFY A7 54

AF  mAWSHcurrent-clamping mode, =04 712" oA u  AgtS
-56.4+1.2 mV(n=33)& X3 o™, AIGlow wave)?] Z7]+= 28.6+2.3 mV(n=20)&
YEM A THZE 7). Fdte -80 mVE 1243+ voltage-clamp mode “Fejol Al 7}
g Alxes AR yWIEFEY ARE TAAFEG A" WIEFE AR Ar=
-585.1+75.9 pA(m=22)om, AEAH] AMuel WFH HAFe W
15.4+0.7 3(n=45 A o}

k

B
= B9

3.2. 5-HT7} A g 9 A8 JFA AF v I9F

AF 1AWkl A 5-HT 10 pME 7FtR S A9 A3 bgut dAgto] &7
= HATHE 8A). 5-HTE 7str] A - $9 b9 AL 242 -554+3.2 mV
9} -36.1£2.9 mVE 5-HTel|l 9Jgt &&E=9 =Z7]+= 193+19 mVath =&
-80 mVell AT AejolA 5-HT (10 M+ F33 FAdGnward) 71AAF
(basal current)s FIAAHTE 5-HTAl s 2" WP AFY e

-546.8+111.2 pAFTHH 8B).



Current Clamp

-29 mvV
-61 mv
10 sec
Voltage Clamp
400 pA
10 sec
a9 7. 7HE AEAA Az f AR WFAH AR A 21" AF 1E8H

(current clamp) atellAl AEZe Hete] WS E 7| F3t9om, ot 18 WY AH
(voltage clamp) WHOE ZHHAFE 7| E3Ath AR/ DAY A= AFE 00=02

2 uAsglen, Mk agHdAAE HASE -80 mVell st 753



39 8 5-HT7F Azt 9 AdE WY AR vAs 9% 18- AF 14
W ostellA 7159 Autoltt 5-HTE 7}st 7
Ce o5 29%% ad=elt. 19Be A

Ao -80 mVel st T p<o0l

b4t/
o

12
k=
ol
= o
ofr
ol
=2
>
N
&
i,
= 4l
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33. 71& A XA AAFH Z4 oscillation =L 5-HTo] <23k
MEY Z5 WHE

Az Zg s Wss ##sr] 918t Fura-2/AME 719 Al Fah3t
A AEW Zw 1538ttt 29 9A+= 71 A=z ALl ZHF
oscillations RoFEoh 718 Axe] A¢AR ZE oscillationd] WEE &9
11.5+0.73]/(n=1DR o™, 5-HTA0 «M)E #FA Z< oscillation 1= 2 basal Z
%ol Z718ldeHad 9). 5-HT = wE Z4 |3
HIA A 7t AEZY ZE5S 89T 32 5 -HT= 2% oscillation 2]
%9} basal ZHS FA sroAME Zs
oscillation Zt&A]7]& WHH basal ZHS A F7/HAHTHIE 10). 5-HTS] &
E7F 1peM 2 10 o M2 F7Mg el Wl ZF oscillatione] RlE& 3 11.5+0.78
oA 4z 15.4+1.438) 2 220+2.138 2 Z7}slRom(2d 11A), 1 ©]A9 HXo
A+ oscillatione] 44 9 basal Z¢ S7HE R 5-HTOl 9|3t basal 2% 4
Al F5 Sk et Frbstti(LE 11B).

off
b
i
N

H
Lo
3

o
olN
NS
>
)
o
2
S
[e>]
=
=
o,
o
Lo
i
rlo

34, 5-HT3 483 A7t 5-HTol o@ 28Io mA=
Sk

Glatzle 5(2002)& 718 A ZE2 YAE AAA =0 5-HT; 4£47F 23 5o
J&e WHste dAe Fobo skt weba 2 Aol 5-HT; 58471
g MES Mste] JFE MAEstE sAstuA stk 5-HTA o0& 8T
< A"A 5-HT; <84 A&AQl ondansetron(5 M), Y25139(10 M) %
MDL7222(5 pM)}E HAA 3 Fo= o338 dojde st d 12). et
Al 5-HT; =&A7} 7+ A|lazol Al 5-HToll o3& &&=l v A
AR,

FIF

a3e Ve



380 nm

AR MMAMAMAIS 3200

[Ca?"];

10 sec

98]

10 uM 5-HT

B P
I L

o
.

Fura-2 Ratio (F340/ Fggo)

|

1min

dfx

a9 9. 71 Alxe ARAH 4 oscillation ¥ 5-HT &3 19 A ¥ Be 718
AxolA AEZY ZE F=2F AT Zot A=x U Zgoles: SHLS
fura-2/AME H3A1A FFZAHAXNZE 7| =23¥T 238 A= 340 nm 2 380 nm

2 8le 97 Az o 510 nmellM FAF "o Axo da vEE wFsts

¥2

AR 9 ratioE Ro Foh 71 AlZE ALHoE Z4 oscillationg RojF I

o 29B= 10 £ Me] 5-HTE @RS el g s=H3E HoEn



5-HT 10™M

154 5-HT107'M

g

1.34
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NN e 100's
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398 10. 5-HT &= W& ZF oL & W AT Z oscillationo] &z
HE 718 AZAA 01 £MA0T M 100 £MA0™ M| 5-HTE #F LS wol Az
Z4 Wglolt. A: 5-HTE 7str] A9 Z oscillations RoF3, B& 0.1 M9
5-HTE 713t9S wWe WeE RoFEd ofg) 1982 42 Jepd A9 B o=

aolt.
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301
= N 0.6 .
=
= i
S ° 0.5
g 20 =
= X 044
o) d
o) — T 0.3
§ 10- 5 T
e 0.2

0 0.1

control 1puM 10uM 1uyM  10pM 100 pMm
5-HT 5-HT

39 11. 5-HT =0 WE ZF ol % W3y 8¢ J1dA= 1 M 2 10 «M
5-HTol 93 Z+< oscillation® ¥l =(frequency)S 5-HTZ 7}38l7] H(contro)z} ] n 3k
agzolt, HlxEs B9 dojuys Zrg oscillatione & yeRATh 100 M 5-HTY
o HlEE =& 5-HT HZo A Z< oscillationo] UEFUA 7] wjEo] FAEA
F5o| W fura-2 ratio W3 JFura2 Ratio)s Vel Zeolth Y=
AFura2 Ratioe =& 7487l A% ratio g9 ol & Uit BE @gE B4+

zoxz VeI T p<0.05; T p<0.01
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A 5-HT

S-HT Ondansetron

30

20+

10

5-HT-induced Depolarization
(mV)

5HT MDL  Y25130 Ondansetron

5-HT 3 antagonist

a9Y 12. 5-HT; $&A 2A7} 5-HTo o3 @8I0 nXe 9 1YAE
10 «M 5-HTo] 93 Aute] RT3 5-HT; &4 294 3 3112 ondansetron?)
adolty. I¥Be o2l 7HA 5-HTs &4 AdA S HAA 7t 5-HTol| &3 & &
Zo| e a3Ee 29oolth. MDL(MDL7222)& 1 uM, Y25130& 10 pM, 18

ondansetron& 5 ¢MZ 7}etth RE HEL HF+EF2AE YERAT



3.5. 5-HTy &A7} 5-HTo| 23 &&= mA<s &

5-HTy &A|7F 5-HTel| o3
FuAY stell A 5-HT, &4 &34 % AdAE AHgste] &lstait. 5-HT
(10 xME 7FtRE 85 Auke] bAu Aol S HJSM(23.5+4.3 mV,
n=4), °o]& %+ 5-HT &g &&= 5-HT, F&A A<l RS23579-190(10 M)
<+ AAA T A dAS] AAFHAKLOSE0.5 mV, n=4; I¥ 13A, B). =3+
5-HTs; 4&A &3 A 2-[1-(PiperonylPiperazinyl] benzothiazole(VB20B7)& 10 4
M F=2 #FIASH 5-HTeF $YsiAl Azwt dAgs &5 AFtH20.1+1.0
mV, n=4; 1% 130). 3#H 5-HT,; &4 A7 WA AHFSE F2A71=X
syl fske] MEE LS -80 mVel AT F VB20B7S AT
VB20B7& W&FAE ARE FIAFHH (T 13D), o= 5-HT, FE&A 93+ &
£50°] 5-HTy &4 A& mE WY AR/RE ATFS & = Aok wZbA 7+

8

& Mz A 5-HTy &4 &4 37} 5-HT 23 &3S mi/igS AlAS

SR Fe) JEL WA dopur] gshel A
3

s

3.6. 5-HTy F&A7} A=W Zg W3l mX= IF

5-HTy S&A7F Az vX+ IS @237 98] 5-HTy F8A 534
g AEAE ARESt] ERlE ATt AlEW ZE FEE Fura-2/AMS 7+ Al 2o
Halg 7 71Sstnh AR 24 oscillationS Reols 748 Ao 5-HTA0 4
ME #FA AEZW Zgol FUIATHIYE 14). 5-HT, F&A Al
GR113808(10 M) ¥ SDZ(20 xME HAH2] g A 5-HT| & 24 F7he= @
s dAHATG. = o2 5-HTy 84 @A 5-methoxytryptamin(5-MT, 10
e ME AZU 28-S TR 5-MTol 23 24 F7F 9A 5-HTy &4
A SDZol os) ARFHJAHIY 15). o) 4e AFE 5-HTo| 28 A=Eu

2% 7 A 5HT, #8AE ATE ¢ + A

)



A SHT C

2mv
—~ 304
>
£
c
8
-68 mv g 20
5s 50s %
B [a]
RS23579-190 2HT g 10-
2mv g
'—
I
5 .
0
5HTonly +RS VB20B7only
68 mvV
50s
D VB20B7

500 pA

19 13. 5-HTy &A7t 5-HTo 9% &&Je mXE 9% 19 A%t B& 10
uM 5-HTel &g AMute] &&=(A)7 5-HT, &84 AdA Q] RS23579-190 (10 M) #
A2 g o 5-HT &#B)E yetd Zolt. I-Ce 5-HTy &4 AgAld
RS23579-190 A A% AG-HT only)# F(+RS)<9 10 M 5-HTdl &3 &&= a7l& 4
Bl Aolth, umAE 5-HT, &4 &dA<Q  VB20B7(2-[1-Piperonyl)Piperazinyl]
benzothiazole)& 5-HT9 Y HEE 7188 S 4% dojy d8EZ9 I712 Yyl
Aoty 19 DE 5-HTy &84 &&A VB2B7e oa) Wad A{F7F dds B

oFe It AYTAHOE iﬂi‘?}oif’_ﬂi, ek -80 mVel AT BE
HES HH+EELAE YA T p<0.01



1.24

1.19

1.0

0.9-

GR113808

o YERAT. 24 ™A

5-HT 5-HT 10uM

GR113808 1uM

10s

100s

5-HT

SDZ 20uM

. 5-HTy &A A<A7} 5-HTol &3 AZW ZgF7td mAs 9%

Zt<4 oscillatione] A H = 71 M ZoA 5-HT, €A HdAA 1 uM
(AT 20 M SDZB)e) A X7} 10 M 5-HTol| 93 ZEZ7td] nx&= o
Q& s W FusiA Yehd Aot



Fura-2 Ratio

100s

3% 15. 5-HTy #&A &3A 2 AGA7 AEW ZgF7td vAs IF 2
% oscillatione] YeEtd= 718 A EAA 5-HTy & &EFAQ 5-mthoxytryptamin
(5-MT, 10 M)l &3 Z-5 F7k8 oA o] 5-HT, &4 &A1 SDZR20 M) A A A
o o9& AAEE HAFEH



3.7. 5-HT, EAsle] wE gEIF =L ZF F7Hd o
protein kinase A A2 A &3}

5-HT &4 % 5-HTwer &A% heterotrimeric G-gjo] A= o)l
5-HTy &A= G-o¥W F Gs¢ AdZAHJom, Gs @2 adenylyl cyclase(AC)
5 EAsA7]1a, ACol 98l F7Fe cAMPE &3l protein kinase A(PKAE &
st AA g A 71%e YebhdY. 74 Aol M 5-HTy 84 2733t
o3 gRI 4@ Zer Z717 PKA AEE B3 YolUys=xE Ax Bt 7
3 PKA <JA|A(myristolylated PKA inhibitor, PKADE o] &ste] shelaigich. A
F 2AWE A 5-HTE 7helale 45 Avkel kA dgko] 235443 mV ©#
Z59om, 100 nMe PKAIE A 3 Fdl 5-HTo| 2]d g@RZo] AA3 7+
28k TH6.3£1.9 mV, n=5, 1% 16). 5-HT % 5-HT, &3 FHA VBB7el
g Z4 Z7F 9A PKAI A o] os) dA3 7astdhad 17). o4 2
5-HT, &7 @4sto] o|& vhdste] @83 24Z717F PKA 929
2E FllA dolgde vsit

=

>

i)
rr

3.8. SIRNAE %3 5-HTy 8A 43d A7} 5-HT, FEA
g8 mR= Y

7+ AlZ A 5-HTy, #8419 98-S elstr] $lste] 5-HTy F&A ] g
SIRNAS Aztsldeh. 718 Al Al siRNAS 2443 o) A glshe] 5-HT, &
A TEE A ohF 5-HTy & o3 7o wists d&sirh. b4
F#o] 5-HTy &A1 TdAZ &R cisaprideZ} 718 A|Z 2] Aglel] m]X+=
s glstith. Cisapride= 5-HT9F #Zo] =xtes &8 Alzlod,
cisaprideol] ¢ &2 5-HTy &A Al RS23579-1900 <3 A=A
19 18). Cisaprideo] 23+ &&FL& 5-HTy &Ao 23 kA dF7 44y



&t7] wWZoltt. o]# 3 cisaprideo] o3 WA AF= 5-HTy 84 sRNAS &
3 5-HT; &4 2dS AT Aol 2489 BAHIY 19). SIRNA #HA]
7} 5-HTy &4 750 d&Fe FA gelstr] s xao =2 v Fax
of ZAstA Lol &eld 19 nucleotide®] F2+$] A d(scrambled sequence)?l
SRNAZ X3 9ol o3| cisaprideo] 23 WA AF7F #ZHAT. o
A 78 M ZE9| pacemaking HF7F 5-HT, F&A s == 9L &

+



>
5
o)

-25 mV
s
E
t | L
-70mv -
50's %-
a
B SHT B .
-25mv 2
=
I
; 1
(o]
5-HT PKA inhibitor
-70 mvV
Pretreatment of PKA inhibitor 50s

a9 16. PKA A A7} 5-HTo] 9% @839 vX= 93 18 A9 B2 10
gM 5-HTel &3 AMute] g23(A)3 Ax9 E37 7153 protein knase A(PKA) X

N

oA el myristoylated PKA inhbitor(100 nM)E 5-10%37F AAx 3 3¢ 5-HT &
UERA otk 29Cel A 5-HTo o &9 =79 PKA AdA $of 25
FrEZeAZ Yehhdh T p<0.01

O,

712 WA T. BE #ES %



PKA inhibitor (100 nM)

i WO

| —
/ T 10s

Fura-2 Ratio

5 VB20B7 VB20B7 VB20B7
B 14 PKAI
o
¥ 13
=1
w12

11—

10s

3% 17. PKA QAA7F 5-HT 2 5-HTy &2 EdA 23 s F71d v
& 9. 24 oscillationo] #EHE 71 A Eo]A 100 nMe PKA A A (PKA
inhibitor, PKAD A7} 10 £M 5-HT(A)9} 10 xM VB20B7(B)el 93 Zg Z7to] 7|
1= TS detdidith 29 A9 ofd] 192 oE HEd ZF oscillations o g

o

Wi

7/-10

=



-29 mvV

Il

_________________ -59 mvV
10 uM Cisapride

-29 mV

P -59 mV

10 pM Cisapride 10 HM RS23597-190

o



A

Scrambled SRNA 10 uM Cisapride

i 1

600 pA

20s

B

5-HT, receptor SRNA 10 uM Cisapride

A

20s

198 19. SRNAE &3 5-HTy #8&A 2dA7} cisaprided] &3 WIFH A
F 26 uAE &3 1Y A vk FAA E2A38A ¢ 19 nucleotide ]
T29] Md(scrambled sequence)Z A &3 SRNAZS X3 718 A ZoA 7]2d
pacemaking HFeot o] MFol WA= cisapride®] & Folth 1¥BE 5-HT4 84 9
SRNAE A A8 71T A LA 7]=9 pacemaking A &<} cisapride®] &3}o]tt,



=

o] Az oH FF olxTEEC EAG=A F2 AYH e tE o

TEol FFekH, ARzl Mute] Zd Al A A skt yobrt A A

25EH fdEe oy AZAE EAE W FE&AVE 7S AZo EA A
%

olth. wehA B AFoAE ¥ Wb ol Ao

o

AA A7 A APdA wigE ke 2% 7t Alxzes AW A9 mt
NAAZ AEA QD A vt} pacemaking AFE EAT E3 7HS A ZoA ApEE
?l A3} @ pacemaking HF®I oy} ALHQ Z4 oscillation® AT
AN ole} 22 A= AN 1S AEE= pacemakerz24 9] 7)se 3
g F Adee AAEH 5-HTE 718 Az 2253 WIE A/E FEAA
H, Nz Z4 5 9 oscllation 1I5E Z7FA AT A AFEd ostH &
AN vl AAAEEEES AF FEZ FFE A= Aoz LA
o}, HZ Ward 52004 #AAIA 9 varicoseRE3 718 AE Alolo] 217 4
AESeh v 7271 EA8H, ZAAMA ErlEe AAHdGELD S0 7T
ANZE B3 A71aL, o3 71 Ao A3tE T8 HEZo &5=5 =4
Sy RStk mEba B AFo A 5-HTol| 9% 718 Axe] g5, W3
AR A 2 Zs S7he ZAANA EHlE 5-HT7F 7k Aol 23 283

= AR 5-HTOl 23t 7td Aze] 225 3 Zg 7k 7ME AEd

o,

pacemaking A& WHIAI7|T A= AT HEZY 7S AT JOE AR

f},



ol Al 5-HT; &A= 41783 Hest A7 (submucosal neuron)soll <743}
W, o} wE gRI& doFthGalligan 5, 1996; Mawe %, 1986). Glatzle 5
(2002)2 5-HT; &A7F &5 f8#e] 712 AlzE wxe A4 3 Wid A
3o BHH Y= HaLst o] 54 A7+ 5-HT: &AL S1&TelA WA

58
®

o AT Tol TEA F AAA 7S s, & HE 9 pacemaking 7]l
= dFS vAe 43 AT o] AREe 5-HT; #8419 Aed 75l
gk AF7F obd Al sta WRlel o3k FejsA AT wekA B Ay
NA= 7+ MEANA 5-HT; F&A7 7|52 oz 2&st=A &leaqth. 5-HT;
T8&A AFAE2] ondansetron, Y25130 ¥ MDL7222 o] 5-HTeol ¢t &&=
o HlX& 7L A5S BRItk ol Glatzle 5o Hud tl& 5-HT3 847}
7Hd Azol BEH AN Ve or T JTo] HHE FteAE i, FS
F(specig)ell we 2ol HEL F= St

b 5-HTo| o) gk whAgte] & =52 5-HTy &4 A &3] @A 3 A
Her, 5-HTy &4 EIAA VB20B70] Alxut H<eto] wX&= &FH7} 5-HT
o o3 A} FAEHS Btk ol 71E AlEZoA 5-HTo| o3 Mxute] &=
< 5-HTy #&AE MiAE TS AAZH. 71 AZodA 5-HTE 22 s=dA=
Zr9] oscillationg F7HA711, & FZolA = basal ZE FEE 7M.
5-HTol| 93+ A=W Z F7F 9A 5-HTy F8&A AdAE] 93] A=A
w, 5-HTy & EAAR] 5-MT oJaf| Z<xo] F7ista, ol& 5-HTy +&A =+
Ao o3 AAE= ASRE Hol 5-HTo| o3 718 Azl ZgF F7F 9A
5-HT, =&AE WA= &S & + Atk

5-HTy 784 G-2¥ 5 Gs @l dZ=o Aot Gs @l a2 adenylate
cyclase(AQ)S BA3ZIAA HEYW cAMP =2 Z7HA711, 3719 cAMPE=
PKAE &43 AA aYgd g4 7lss vebddBarnes ¥ Sharp, 1999;
Raymond &, 2001). 7}& AM2Zd A 5-HT, &4 A48t s a7t ol A
2o dAdHo JeAE stk 5-HT ¥ 5-HTy &4 &dA o 93 =
Ao g'=3 Zg F7hs PKA Al ols] LAFHAT. o= 7t AlEolA
5-HTs &A1 B33}l o3 Al=zw Hstel @53 25 S7HF cAMP-PKA 7

l‘l



25 FaA dojds AAEH

5-HTs &A= adrenocortical A *(Contesse &, 1996)¢} AlW(Ouadid -,
1992) SollA A=W Zs FAlnflu)S S7HAZH o8& Zgo] FY2 5-HIy
TE&A FAEZ Q3 cAMP S717F L-& Zg TR S STMAA dojd
Astolt}. & ALFe] 5-HTy &A= F F/2 splice varientge] AZ th=2
A 23 H7]E dHPindon &, 2002). & 5-HTpe Geio 2 Gos 92 HA3 oW,
T ohE splice varientQl 5-HTue G.s2b5F 40| Hol G5 &3t T3 A=
U Zs % 3718 22T 718 A ZoA 5-HTel 93 Zs JF7l= 5-HTy
TEAE wWHE sk, PKA &4 A=RE FilA Zs FdEs F/HIH
Adrenocortical MEY AW g F/ie L-ZF 529 84 FU1E <
g A, 71 Azols L-38 Za 5271 EAEHA ¥= Aoz IR Atk
wEbA 7he Al EZ A 5-HTy, 84 &43t5 53 w9 S7l= L
7F obd & ABEE FAA FAES AART rhe2 thAke] A7 A e A
5-HTy 2 5-HT; &A= TRPV T=& ZA4slstey WIFH AF{FE Fdsiitt
(Sugiura =, 2004). o] 5-HT 4847} Mg d oko] @EZ(NSCOE A3 A
2 T A gridt A F3 gt A Eo A 5-HTell 23k NSCC &/dol tf
g AT Ay HojoF & Zlo g ARHYL

74d Az 5-HTS] &#7}F 5-HTy FE&AE w/E st dojds oFg 3
WHS Fotd A &dskith 5-HT #-8o] 5-HTy +&AE vzt As &
A3st7] st 5-HT, &A1 HdALS siRNAE T34 JAste Fdstdch WA
Ao EAst= 5-HTy &84 adA= & <4 cisaprideZl 74+g Aol w
= FFe sttt Cisapride HA] Al Hste) 2253 WY /S
AR em, 5-HT, F&A AdAdl <& 1 F37t AdAHE AL FUste,
ke 718 A Eol|A cisapride’} 5-HT, &4 &dA=Z 23S g2lsch
SIRNAE &3l 5-HTs &84 HdS JASAES o cisaprided] &gt &37F &4
He= Zog Hol 71E AEA A 5-HTel o3t &R =3 Z =7} 5-HTy &
A7 Fa%E ST & ATk SRNA AA7F 5-HT, F&Ao 2AH IS v

A=A vlexs §HA ] EAsHR] gLo] Fol®E Rz A Y(scrambled

X fo



sequence)= siRNAE A|z&tsle] <1353t

Aed 5-HTy &4 =(ligandES AFA = (Kaummann % Sanders,
1994), 2173 =34 AsKRaynolds 5, 1995), 18] LA F(Hegde 2 Eglen, 1996)
I 22 Folfol A AsAE AHEHoIgtow, 53] 5-HT, =842 Td
1 7% 5-HTs F&Aek &4 Ad A3zt «dd oA F83F 20
Fo{gkthHoyer, 2002; Kim % Camilleri, 2001). Cisapride, renzapride, zacopride
53 & benzamideA oFE& 5-HTy F=&Alol &dA=Z 28-S 31 HBuchheit
2 Buhl, 1991; Linnik %, 1991; Taniyama %, 1991). 5-HTy <&A a3 A<l

cisapride= o8] 438 & ZHoA A=, 9, 2% L dZY F5& I3 AZ
mutolyg), Yo7 92 % HbAMgastroesophageal reflex) Aol && ¢33

ey 5] X 5AZ AFEE o] ghoi(Camilleri 2 von der Ohe, 1994). 7143
(guinea pig)ell Al 5-HT, +&A &A= 7IUg &84S FEAHeH, ZL173A ol
Ae FU4 AAAZGe] E1H AT &sS 434 A Craig ¥ Clarke, 1991;
Craig ¥ Clarke, 1990; Rizzi &, 1992). {olA B oA 5-HT, &4 9
g FE OANAA F& HEZH A ol wHEA  ston,
pacemakingell 8% 71d AZols= ATH b Itk wEkA 2 Aol A 9
A= BN 5-HTy &A1 9] prokinetic &350 A4 3 HIZ Evt
ofyet 714 AlZE FAHAE dojds AATT ol e AFAAE AT
pacemaker?l 7}& ME7F ZAA W FE2 A AZH S5 g 5-H

o MRS NE FEI D 5 dee AR

ok
'ﬂ



A A&

MoFE AHE AEeNA 5-HT +84 BRI A8 Axe) vhag

AEW 24 5= bole] nAE 9Ee BAse] G 2L AHE

:Jd
=
ne du
'
1)

1. 5-HT& 7t AlZoA 9AdgS g8 AReH, 2dst 24 stollAs

5. 5-HTy &4 A= 5-HT & 5-HT, &4 T3 A 23 whrgte] &
B3 Az Za S7HE gAstanh

6. Myristoylated PKA SA#Al= 5-HT 9 5-HTy &4 &dA 288
sttt

7. SSRNAE %3l 5-HT, &4 #dS JAAS o 5-HT, A =&

A H e AT

odel AdE Fa = W, vk 27 S Axols 5-HT, +&A7 &

dxo] 9lom, 5-HTy &A= 718 M X2 pacemaking 5=5 Zd3ld, A%
#e] AZEUA -0 T83% 988 & Fo=Z A5
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ABSTRACT

Effects of Serotonin on Cajal Cells of

Murine Small Intestine

Seo, Jung In
Department. of Medicine

The Graduate School, Yonsel University
(Directed by Professor In Deok Kong)

Serotonin  (5-hydroxytryptaminel 5-HT) plays an important role in the brain as
well as in the gastrointestinal (GI) tract as neuroenteric modulator. Recently, the
5-HT3 receptor immunoreactivities were found in the rat Gl tract including the
interstitial cells of Cajal (CC), which is known as the pacemaker cell of the peristaltic
movement. To date, however, functional roles of 5-HT receptors in the ICC had not
been elucidated. Therefore, this study was performed to darify the influences of 5-HT
receptor activation on the membrane potential, membrane current and intracellular
Ca® concentration (Ca®} together with their regulatory mechanisms in the ICC. We
isolated the ICC from the small intestine of the 7~10 day-old Balb/C mouse and
adtured for 1 or 2 days before using After confirmation of pacemaking activity in the
cultured ICC, we measured the membrane potential and membrane currents by using
the whole-cell patch clamp technique. Changes in [Ca®] was measured with
Fura-2/AM using fluorescence measurement system. In the ICC with pacemaking
activity, resting membrane potential was 56.4+12 mV (n=33) and intensity of the

slow wave was 26.6+23 mV (n=20). The amplitude of pacemaking current was



581+75.9 pA (n=22) and its frequency was 15.4+0.7 (n=45). 5-HT induced a
depolarization (-19.3£19 mV) in the membrane potential during current clamp-mode
and a prominent inward current (-546.8+111.2 pA) during voltage damp-mode with
holding at -80 mV. The 5-HT-induced depolarization was partially or completely
blocked by RS23579-190 and SDZ, which are known as selective 5-HTs receptor
antagonists but not by the 5-HT; receptor antagonists, such as ondansetron & M),
Y5130 A0 M) and MDL7222 1 #M). In Fura-2 loaded ICC, low concentrations of
5HT ©1 #M, 1 M and 10 x«M increased frequency of the [Ca®} osdllaion and
itsbasal level in a concentration-dependent manner. At 100 xM of 5-HT, however,
oscillation was disappeared and basal [Ca®} level only was continuously increased.
This increase in [Ca®} was mimicked by 5-HT; agonists (5-methoxytryptamine and
2-[1-(4-piperonylpiperazinyllbenzothiazole) and blocked by 5-HT; blockers.
Myristoylated PKA inhibitor (100 nM) markedly attenuated the depolarization and
[Ca®] changes caused by 5-HT and 5-HT, agonists. After application of SiRNA
targeted against 5-HT, receptor in the ICC, the depolarization of the membrane
current and the inward current induced by 5-HT, receptor agonist (cisapride) were
disappeared. From all these results, it is concluded that 5-HT receptor induces
membrane depolarization and [Ca™} increase in the ICC, which is responsible for the

serotonergic modulation of the gastrointestinal function.

Key words: Interstitial cells of Cajal, 5-HTy receptor, intracellular Ca* ([Ca*1)
measurement
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