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AIAEE A3k VRING A AN EES T824AL7)64 F2 225505 VRL 9l ejopy

SEe] 2H2AAY) AZES FHAT QY TR2ALDNET AAWE YAslelch A3 9 22

S obg whew HASGIE FYTHE A2 TRFIAE VR G52 H3T 4 913l

o At A ole] HAE olus] 9l Aol A Eele] o FHAAA AT Afo| A LA VRL GANrSE B

A 5 9513, Al A ES} VRL PP EA el Axaisiel glgish o|H® e A7 e
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FotE7| g2 : vanilloid receptor type-1(VR1), c—kit, 2221 A H 7], Ato| AN £, A3}T-e%
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VR1 8548 x4sh=d o3} Capsacing At

Capsaicin- capscicum 325-of| A 735 A1+ 44 ARt Fojshd 55-& Udioh (Hammer 5
vanilloid £ (lipophilic vanilloid substance) =, 9-&  1998). VR1 312} A& 71 AF A Fall A=
ZHABHA gt & 3 Al el AHgshe 7 o] A zel izt F53 AHH YFH FE& B

3 TR 222 vanilloid 870 Agsle] 2 3, HAG FEeA AN VRIS g
3= 2 e|ch 213 vanilloid 4842} B)AAEA 4 glvbar A3 gl (Caterine 5 2000).

oFo]& A xE7 (non-selective cation conduction) ) A3}39] capsaicinel] B W FAIAZAA
Agrsto 24 sutyl sa)x}=2] =]z} (nociception) £ 2421747 (nodose ganglion)ol| A 7] 18k= 7

I ZaAel d2ATEA] gelo] Tl (Sza- oz od#x 1 ¢lu}(Suche} Jancso 1986, Marsh
lasie} Blumberg 1996, 1999, Tominagag} Julius 1987, Holzer 1998, Bielefeldt 2000). =44 o =2 cap-
scing Bodshd Alx 9 AARE 2u)sl= 03

ol i 20029 2A S AR Aol gkl 4 AAZRAA O] RV FTREE Aoz dERA|x
ﬂii; Ape1ed (240 2] oo 2st mA) olo} (Sekizawa 5 1999, Berthoud 5 2001). =] 341
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& AHAIA, $1AHER] A5} (Sharkey 5 1991),
A% #3} (Raybould2} Holzer 1993, Lu¢} Ow-
yang 1999), o|x}A3t&iBn] *]3}(Ligt Owyang
1996), ©A1413 <) (Southe} Ritter 1988)5-2 =
EHﬁ}—E— Aoz oFHA 3 e VRI| 3k 34l o
A 738N M 2] VR1S] F2 3wt bz}, o
%}X}J%‘ o EAsh= VRS el 3t A7}
k) o]fo]x] 31 glok(Kulkarni-Narlagl Brown
2001, Nozawa 5- 2001).
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AdedE 7~8em A= AR F FAp|E A
A 52 0.01 M phosphate buffered saline (PBS, pH
742 A AAT F ok & AR Fe] -20
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AT BN T, 5 IR oz 0¥ FU
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AR vl AN T AALEE mE
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7} 1:2000.2 3|4 3te] 4°CollA 4847 A= Wk
A Zet PBS2 42} A& 3 & 22184 <l fluores-
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73 (FV300. OlympUS, Japan)% *}% }°4 s i—i?‘f}‘iiﬂ}.
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2.0 2 568nm J}?f}:% Texas—red%L
Whole-mount 22 2= 1um 7+3 o2 FA}b
G4 APed 10~30um FAZA FAER.
Flow View Softwave program (Olympus, Japan)-2- A}
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P23 22N 2elE FeAATE 24
collagenase (Worthington type 11), 1.3 mg/mL;
bovine serum albumin (Sigma), 2mg/mL; trypsin inhi-
bitor (Sigma), 2 mg/ml; ATP, 0.27 mg/imL o] S-o] <)
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Holding potential : —70mV

capsaicin 10uM

Fig. 3. Effects of capsaicin on the inward pacemaker currents recorded at a —70 mV of holding potential in cultured interstitial cells of
Cajal from murine small intestine. Capsaicin (10 uM) had no effect on the generation of pacemaker currents.

As7L 7159, 715
17.7 (0.4 cycle/min3], n=
= AFe] Z7|= —482(22 pA, n=19)
1,}1:,}»94_ ujef¥l |CCol] Foi¥l capsaicin (10
\:}' | AE WAnl s AR =70
e Al ghelet (Fig. 3).
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g Rxdva g gkedH, AFAE
gk o] AgAztel dA|stdet(Maggi 1995,
Anavi-Goffer 5 2002). Z&=417347]2] A=A ¢}
A1 74 Ge)] VR1o] &A3t= AL HA& yAale
2 3 Ao} dx]s}e] o} (Poonyachoti 5 2002). o
A A FEES] AAlA VRLe] & #AFH=
AL A48 FE A VR1S ofm|xeAl wide]
/\}8}3% A7tz Zl ¥ et (Savidg 5 2002).
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4 lEEl*M@V* A0l 23 o]Felx gk,
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Furness 2000, Coutts 5 2002). ¢]2]3t F42 VR1
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A= 37 9)o}(Bartho 5 1999, Mang S 2001).
TEAAM Z Bxz3 . delFl sub-
P == cdretining} VR1o] UMz =

=
=~

_'7_ _;;L_
A (<)

EI

‘B‘HH A)

u

AgeE A2 VRILe] A=l AAF
& FAs ¢} (Costa 5 1996, Lomax £}
Furness 2000, Anavi-Goffer2} Coutts 2003).
nFAAS] A RET TR S 2R
w4 (intramuscular array, IMA)&} 21744
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23] 2 3 (nucleus tractus solitarius) 2 B] =3t ool
c-FosEs fisles 7oz deix|x 9ok (Traub 5
1996, Michl % 2001). o] Aol oM 72|
c-Fos #4357}k ol FelAA gherhs wuz B)F
o], AAAAL EalA] ok w|FAIAL o] &3t
FFNAAFoR AYHE A4 5FER)
FAsRe A 2% @ mFAET VR
o) Aol falAFel Amel Held wab ohy]
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ol SolE Fefsh e EERIC
(South¢} Ritter 1988, Li2} Owyang 1996, Liu<}
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21}k (Grundy 2002, Ward 5 2003). ©]
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et ol2jd 24 capsaicing] Foirb FA7
calcitonin gene-related peptide (CGRP)®] $8]& =
AA7)3 f2)¥ CGRP7} ICCo #tg3te] 2t 7]
TY 2] olghe flebe Aoz F2H1 g
o} (Bartho 5 1991). T2 CGRPeFA A4 7 S0l A
VR1%A S Heltt: ®»y (Sterninisa} Anderson
1992 & H% A HF Aole A
°] d7AE= < CGRP7} mﬂfwﬂi il
ohz} ICCo) w2 <3k A7 A=IsHs gl e
oz geida (rL2Ats).
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991, Anton 5- 2001).
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Legendsfor Figures

Fig. 1. Distribution of VR1-immunoreactive (VR1-IR) nerve fibersin the whole-mount preparations of murine small intestine (SI) and
large intestine(L1): (a, b) The VR1-IR nerve fibers taken at the level of the myenteric plexus of SI. VR1-like immunoreactivity
was observed within myenteric ganglia(*) and in interganglionic fiber tracts(”). Very occassional fibers are also observed within
the circular muscle layer. (c, d) The VR1-IR nerve fibers taken at the level of the myenteric plexus of LI. Similarly to small
intestine, VR1-1R was observed within myenteric gangliaand in interganglionic fiber tracts. Scale bars=50 pum.

Fig. 2. Double labeling of VR1-immunoreactivity (a-c; green) and ICC (& -c'; red) within the myenteric plexus of murine intestines.
Merge with double labeling of VR1 and ICC shows that VR1-LI nerve fibers and ICC are not apposed to each other and neither

colocalized (c"). Scale bars=50pm.
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Abstract

Vanilloid Receptor Type-1 Immunoreactivitiesin the Mouse Myenteric
Plexus. mmunohistochemical and Electrophysiological Study

Jae-Yeoul Jun!, En-Seok Yang?, Kee-Hune Kim, In-Youb Chang

Department of Anatomy, College of Medicine, *Department of Physiology, College of Medicine,
2Department of Pediatrics, College of Medicine, Chosun University

The vanilloid receptor type-1(VR1) is a nonselective cation channel activated by capsaicin and can be act as media-
tor of chemical and physica stimuli that €licit pain. The presence of VR1 in the dorsal root, trigeminal and nodose gan-
glia has been firmly established, but it unclear in the mouse intestinal wall. The distribution of VR1 receptors in mouse
afferent neurons innervating the intestinal tract was investigated by immunohistochemistry. Also small and large intes-
tines were dual -labelled with antibody for VR1 and marker for interstitial cells of Cajal(c-kit). VR1-immunopositive
cells were localized on fine fibers in myenteric plexus and expressed weakly myenteric ganglia. The majority of VR1-
immunopositive fibers are not colocalized with or apposed to c-kit positive interstitial cells of Cajal. Also electrophysi-
ologically capsaicin had no effect on cultured interstitial cells of Cajal. It is concluded that VR1-immunoreactive
intestinal nerves are mainly distributed in myenteric plexus of murine intestinal wall, and vanillod may be not directly
related to interstitial cells of Cgja in regulation of intestinal motility.

Key words: Vanilloid receptor typel (VR1), c-kit, Myenteric plexus, Interstitial cells of Cajal (ICC), Intestinal
motility
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