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Felueh Aol wel AMske TRl vl¢ ¥l capsaicine] A HA Bl vlAe G AT slsje] 44T
g3} 44520 capsaicing Feitt F Al7lo] wel FUAHAES F2) 37] WRE 2AASGA o TapsiEw,
oldFze] WRE AAW|AE ol 4s)e] HaAshe] g3 LL WHF Ytk NADH-TR 8 Erols] 2H241%
Q7] MEe] $F Alob 548Tume] ) WAL 2030 Alofel A A5G Ha FwHG FUAALY S AYT
o el vatel $AH LD o\o|qls) sl on], ot WAL £ F Ml A4 Foishl vhebek @ 4
A Ul Edeks FUAMES] $5 AQPolM Boshaon], §a] apels] 28 ape] 13 Seispelch B4 AL
o] A Aol ateh Fohske] AF 20958 Foigh 2R wyos), 45 0ol HEUN =)o) Esilch
Capsaicin& 5ol AP2ol4 HHo2 AT 27]9] FLUFE REY 5 Aich 04 F22] W2k capsaicin T
¥ 100 FoHFE] AEo7Be] W7} Alxse] 2090) A FHE AL 55 Qabe] Felap vpehden, oy
SspRAge Fof F 1077} A AYTANE Fesde & Age] AAEENE capsaicin® PA1H W AEE) S8} =
718 HaA 7|, AARE)A AR E A L] B} Qabe] Faiahd] vhebddeh theba capsaicine] 417 A Eol 4l
1 WSHE 2elshx] ghmche 29 Adahe Rel A9 94 W8 2dshe Zles Az

soha] @t : Capsaicin, 07 23, FUAAE, 45 04, vl 72

A2

Capsaicin> #2 Jlgel|A of & =i = H¥e= o
AR #labA 2= vanillyl Ze]e) alkyl ApSe] sle]= 24}
ol «H=e] 4= B-methyl-N-vanillyl-6-nonenamide ¢| o},
AAALz 15 4nzh B JefEe Foklde 9, A
el M BAHEE 5 T U gHEH M YF7] 1940
e 48 Jancso Fell 2]8te] capsaicing] Abel cigh AT
7t A &= StoF (Janeso %5, 1977, Crozier 5, 1982),
Capsaicing Foisld 4244 34§ (Longhurst 5, 1980), &
#7217 B (Coleridge 2} Coleridge, 1977), A 3%}7|#] % (Napani-
taya, 1973), 417 A% (Jancso 5, 1977 Virus2} Gebhart,
1979) g¢ =okat wigs degigar ekayd gl Capsai-
cin H&H F5& pHlEe ASEEE A Fe
He Yely FF2 wWwEAEd o=t oA Jepgd
(Virus2} Gebhart, 1979; Jancso2} Kiraly, 1981), A <55
g aFAlElE S AF o2 A4 geEA ) vlasAe §
= THEle 999E doF)an T sabE a5

e 2wk el whalal (desensitization)S We]o (Szolcsanyi
& 1975), capsaicing 41458l Fo8sl& A5l 47
5484 (neurotoxin) 2 2}-8-8led Abed 8] FmalA M4
(unmyelinated nerve fiber)E T} 3| A|7|= Aoz W v T g]
e} (Jancso 5, 1977; Nagy 5, 1980; Scadding, 1980). Henry
(1976)3= 4148 7ol capsaicing 5YU7F FoJ gt F 252 F
Zte| A substance P7} 48% 3tA-#be] 88 M3tapsd 3, Hayes
o} Tyers (1980)%= 81%2] 7+4E B Tsle] capsaicing]
neurotoxic effect?} 413H-EA Q] substance P2} A gl
= dEstgeh. FA 2] dF-Fe] capsaicine] F5417 7 S
Ay oL v)A]A] geda 2y b4 vale 22

T capsaicine| S FeE J8E Foh= Ear) o
2= 5 97AE vt Fae] iz gle AA e
(Ritter2} Dinh, 1988; 1990; z]&-2 1003, ¢35 1004 =
7| &, 1994). 8 AaFEd £ A Sl E A AE
= FHe w23 55 sHelthael Wil deozig
+ KAl (Panerai 5 1983; Chung 5, 1985)2} #o z} 27|
of| 42| substance P2} b4} mi= Ha HybAe] W3 g
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7k A7) e AlAgr]e] Wl Eef g @ dFEe]
¥ 3] 5 glch (Napanitaya, 1973; Jancsos} Kiraly, 1981). o}
gt 234044 F we] F34A34 5o EelvE A
# % (enteric nervous system)s] o)X= =igke] Tale] 3
gho] B AL w)g Fulgoha sl

A7 A= A Al A D7) (submucosal plexus)2} TEF
417 &1 7] (myenteric plexus) % 2 Ape| S ol Hale 417 A AL
oo (internodal strands)® T4 =< i} (Gabella, 1972,
Karczmar %, 1986). A4 7AE T8l AA3AEE o
abgt AlAHele] =8 FHE gl 2oz 949 glen,
o] 58] RAEx: FEolt, AL 2z FHd wel gl A2
% oF2d#] g} (Costag} Fumess, 1982). Calcitoninz} 3H-2
S 2} HHofa] AA=E= calcitonin gene-related peptide
(CGRP)3= H$2] 5]8e] F2 RE3p (Girgis 5, 1985),
Aol M= A2 £52 HAske Zal iR e glx
(Zinel %, 1994), substance P (SP) 92| =2} ol F55
of atefxl EHE A7 A2 substance P HAMEE F1
A ARAER il FE SYPITEF THE F57
L 2hg 8 sl Fled oeA Qlot (Pearse2} Polak, 1975,
Costa 5, 1985).

EH5E2] e FE8 3 E (Saide} Mun, 1972), &
gjge] Mutal S04 WellME LHAEHE vasoactive
intestinal polypeptide (VIP)= Aol st of2baj7|ar,
glake] BulE dHehd, A a9 el S50
BolE FH3A)7)E Ales oejy qlo (Larsson 5, 1976).
Baumgarten 5 (1970)e] #& AAge]Z & o]&she A3
AEe) EAE wAG ofF wizaaist fdayle] wds
A AE2] sete]= §F 474 e 2t 57t AL
o] gtom, HId ofe|dl Algte]| = i AUAMEE Al
ole] 4z A3t 2} Mx2] Flee] dHe RasT gl
(Costa %, 1985; Raybould#} Holzer, 1993; Zittel 5 1994).
w8t o| gt Mebo]=r} A2) 7|k ojwgt Aol 3l
=rlel] f# o2 $uie] shdE capsaicing] of kel 34|

o & ko] 7551 ¢} (Holzer 5, 1991; Takaki 5. 1993).

B oA e capsaicin®] ofEke] g dTe| dHeo=,
capsaicino] 41 A Foll WA= S AHE7] HEe 4
=3hedch AU EET 558 capsaicing Foif F 4
7lel] wel AL xe] e} 37 HHE ZAASEH
oz Falstga, oMTRe] dsE HAR]H S o83}
of FHasigo

Ms 2 Hhy
1. A8HES

3% 200 gm H2)2] 4% 21H (Sprague-Dawley]) 30v}e)
s} 91417 20u)e} & AMe-shgch

F0i = EH 28 MEM=E2] Hi

2. dElay

1) Capsaicin A}

414 FFel capsaicin Foi= HFAF AF 247 44
capsaicin (sipmaA} #F)E ethanol-Tween B0-2§z] A]q=
Egholf (1:1: %) 10 mgmlZE 3o 50 mpkgd )& A}
do. A5 fFdE T weR S0mgKgs| FE= 13
o) s} F-Absei el ) E27-2 capsaicing A 2§ =] E
L e vpale R 32 of FAksG

FA} & Zbz} 54, 108, 204, 304, 10523, A5HH
of FAREE Fo2 FEshe AYE Alglslglc

2) NADH-TR Bt o4

Gabella (1969)2] H}¥] 2 ¥ & &le nicotinamide adenine
dinucleotide -tetrazolium reductase (NADH-TR) #H4 ¥h3-2
o] Sdtod TRFAPe|AAE Axe] #Hejs} Z7] 9 U
ujed & Waksleich zh A)7]2] @HE of s 2 vl sl ui
= 45 AelAa) 33k #HA A58 deuids ey 3
8] % #5 FI Ad9rE 4 F 92 1 £ a5
—70°C HEAld 482]7k5el B oaiglch 48A17F Fo] AL
ol 4 =of NADH-TR uh3- |45 Alglsle], 10% FHEE
ahed gololl A 24 Al A F IHSL FeEd o
A w22 FetelMd-Azz BEslses

3) 22 BEMH
of ¥| 2 ©}3|&le] 4% paraformaldehyde (0.1 M PBS, pH
1.3)E SR F g de A AojE AST F A

Cool=lE Ak HAE do] figlch AlelAlE SalelAlA

AR ZHE] offl B0 Icm, FTAL 4le]AAE W
Belofa 10em Welx 2Fo28E SemE Fslgde, 4t
o | Abe) Aghet (ileocecal valve) 2248 Scm $1Z2] Scm
245 ol Aganz AHgstdeh weld A2 AT
W22 me} skl S 93 F Tl #ez 3
Ashe] ©}A] 4% paraformaldehyde 8ol TH1e] 4°CellA
s Fob Fualsds nAs 2EL 80%, 90%, 100%
b el zhzh 2044 @5AlFIR, AYdLE Felsg T
chA] 100%, 80%, 50% e o F 00M qlad ¢
4 (pH 7.4el B3tsioich o] F siF-Hel7] Steld F2i3t
don], T84 497] (myenteric plexus)& M ETFel &
| A}-4-81%i )

4) HXlEHo|d E=HE

Hado)d HHL Hesdes 3% paraformaldehyde-3%,
glutaraldehyde-0.1% picric acid E§8<jo2 AL o
7 aAstdeh o cllMe] whi s evhabAl R ke zh -5
F vl o2 0s0, gefel] Firalgh F, oubql Hatd
o]7d FAzEtatAe] obel eponc] Eefslect dHHS
vtSo] uranyl acetate®} lead citrate® 994§k F Hitachi-500,



0|F2, 433, 0|3, 7 &, =2t3H0}

Philips CM-10 #a}# o] & o] B5)ed THabs}o] o)

5) &, HE 3 B

FEELE NADH-TR 948 HEeA 253444
7| ME2] g Alepd 5487 um's] w4 d=e=2 20-30
Mefell M Al 3le] vlamabgdar, =8t & A4 A e EAs)
v AAMES $F L b 203002 AAAAA A
aated W] awajeet,

AR FHE ARl F HF 52062] wiEE E)
ol 3}#led YAP 1.0 computer program-g o] 8ale] =]z
HE2] HEH Z7])E AF s

P& A4 HA b= SAS computer program2- o] 88l E4
Helshe ovf, dF A= Wilcoxon 2-Sample Test2 73
s . '

= o

1. A0 capsaicin S0 F Al7l0| wal LEH}S
4

Job

1) CHHSHEG MAME 2 HE|

B2 F el capsaicing T3 F A 7)o wle} 153 8
Asted AR HEL A zstel T, NADH-TR 348 3o
A TEEFAAY7] MEL] SE Aokt whs|mda) 5487 pm:
0.7 20-30 Aefef| A A pabe] watsledcl. 2 2=} capsai-
cin T4 F 5UANE S el o 2ol uls) M X7}
Fasde (E 1) 7]l 23} FollA] 4ol 2z} Fate]
M HeE edgke] glslnl why, FHARsede B2
2 29 qlA 271 Zhsldcl o] s} S AHeke Falf

17§ o] Azbg Wz Bkom, Fap F 1057 AnE F

ol FA-sle MEE 22 o)A 4o Fistddd (E L

Table 1. Number of enteric neurons in unit area (5487 wm?) of the myenteric plexus of the rat,

A39

Fig. la,b). #ej@=ql W22 = capsaicin S 523 217
2o wide] e vis B2 s 3 (Fig. 2ab) M 25
E Fashel2w (Fig. 2cd), o|2gh 42 Fof 105717] 4
£ A= o (Fig 1a,b).

2) ohte| ¢HEE O|R= AHAME 22| wE

Capsaicin 54} F shote] 41744 Jef] Easl= 214342
2 5 s 27] §ls) ®E shdwk 2030702 slaa
oM AABES FAse AAAEL] +F Assle vz
dc} (E 2).

Capsaicin AL § 590, 104742 = shte] 4192 o)
T AEA R 7 dazeae ed)e] AgelA] o 5ot
gt Fristed e, ofs} 32 ckabe 4abe] MRS
2 sl

A}, FAF 209 e] Ak FRE]= AdgFe] Mz
7b °¥zb A8l 3L (Fig. 2ed), F4F ¥ 30de] Azbal o
= A dEzprl BAHLRE 2)2g)d i, F
AR 10571 A28 dAba) e akAls Mo} (Fig. lab).
ol¢idt a2 A A PHelNy F=a)A A epde.

3) BABMES] MEM =2 HE

Capsaicin Fo F A4l Mz Hxy =78 A=
vl msbgl e} Capsaicin Fod F 2212 M E 2] 4 FH 2 m7)=
Aubg o g zlelziont o F7)71 S M EES FiE o]
B A EAL] Ayl 2 dsp) slddeh AdelA
33 5 Aae] AR HAH g $A)9] ale]l= gl=|ul
T W3 A ¢ gelan 9 capsaicing Feoi# E 10
T2+ g AT ANV AEe) =77 FAE
Hoeg o29A Fsieo (R 3). MEH2) gye)] o
MExe] BEF EAbsldo) (Fig 3abe). 4e]=3he] 739 4
el dF =377} 22 M xe] 71 Frlsig o, =27

_ Duodenum Jejunum ileum
Portion - E : Experi ' E '
. Control xpert Control xpc_ Control Aper
Group Grou mental Girou mental Gro mental
P Group P Group P Group
5 days after neonatal 96,8 T6.7 92.1 BR.® 137.6 §2.0%
capsaicin treatment +13.0 +11.7 159 +17.3 +18.2 +18.7
10 days after neonatal 82.2 732 §4.2 81.2 97.3 75.7*
CApSAIcin treatment +155 +16.9 +14.7 +11.7 +12.9 +12.3
20 days after neonatal 81.3 75.5 66,7 63.5 79.4 69.5%
CAPSAICIN treatment + 8.8 +11.7 +9.4 +9.2 +13.8 +9.5
30 days after neonatal RO.6& 79.6 T4.0 69.2 1053 T3.5%
capsaicin treatment +14.6 +18.5 +11.1 +129 + 188 + 109
10 weeks after neonatal 53.7 46.6 70.5 45.0% 748 53.1*
capsaicin treatment +9.8 +9.2 +11.4 +99 +15.7 +9.9
I week after adult 53.7 46.6 70.5 54.2% 748 59.6%
capsaicin treatment +9.8 +9.2 +11.4 + 8.9 157 £ 10.5

Mean 5.D., * p<0.0I
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: Fig. 1. The myenteric plexus of rat ileum stained by NADH-TR

reaction,
a. Control group, b. 10 weeks after neonatal capsaicin treat-

ment, ¢. | week after adult capsaicin treatment, bar = 25 jum,

Table 2. Number of enteric neurons in one ganglion of the myenteric plexus of the rat.

Duodenum Tejunum ileum

Control Experl Control Expert Control Experi

Group Group mental Group mental Group mental

Group Group Group

5 days after neonatal 243 259 25.0 152 27.3 27.5

capsaicin reatment +7.4 +5.4 +7.2 +6.0 +6.1 +8.2

20 days after neonatal 4.6 42.6 51.9 41,7 45.2 383

capsaicin treatment + 8.1 +11.1 +15.4 +128 +12.6 +10.2
30 days after neonatal 44.5 26.3* 30.1 253 34,7 26.3%

capsaicin treatment +10.9 +6.5 + 88 +5.9 +10.2 +9.9
10 weeks after neonatal 263 248 314 20.4* 34.3 21.1%

capsaicin treatment +8.2 +7.3 +10.3 +79 +12.7 +35.5
1 weck after adult 26.3 20.1 3il4 254 34.3 25.0%

capsaicin treatment + 8.2 +4.4 +10.3 +72 +12.7 + 6.6

Mean S5.D., * p<0.01

7} futE] 2 HEET wWel faEgc ol HulHel w2lo] Hulx o2 Aol A £ 1057 Atk Fe
Ha A EAe] =7 2 Hsbrl $9dch (Fig. 3a). 33l » o|eelA zHadlesd, 32 2|7k & xS FAart
A 2 wzlrl gigdd vk (Fig. 3b), #3elAe A2 2 =2 #H o} (Fig. 3c).
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Fig. 2. The myenteric plexus of rat small intestine by NADH-TR reaction atter neonatal capsaicin treatment.
a. Dundenum of contral 5 day group, har = | jum,

=, WOt

croup. bar = 25 um, o, levm of experimental 20 day group. bar = 25 pm.

Table 3. Average cross-scetional arca of cnteric nocurons in myenteric plexos of the rae {pm™).

Ll
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b. Ducdenum of experimental 5 day group, bar = | pm, ¢, Heom of control 200 duay

x“hﬁ__ . Dwgpdenun Jejunum Ileum

e Paortion T E , m -
. T Control P Control P Clontrol *pet]
Giroup e Grou mencal Grou menlal Grou menlal
T P Group P Ciroup 3 Creaup

& days after nconatal 123.9 1163 101.5 1024 106.5 0 3F
Capsac o realment + 42 +524 +43.7 + HLG £39.5 +27.4
1) days after neonalal 1365 e 129.7 1195 115,06 106.2
capsaicin treatiment +449.7 +4u.2 +482 + LG +41.3 +31.9
20y days after neonatal W25 1578 177 1657 1728 1435
capsaicin meatment +45.3 +734 4911 + 685 +78.6 +51.5
30} days after nennatal 2405 FiLLL 2311 2127 1864 1900
Capsalcin reatment +131.0 +123.3 + 1289 +113.49 +=42.7 =512

10} wecks afcr neonatal 22495 23035 2341 2086 236,1 20132
CilpsHicin reatment +122.1 +138.1 +151.7 +118H +13K.2 +1al0

1 week-after adult 229.5 208.1 234.1 208.3 2560.1 21001
CAPSAICIn trednsent + 1221 +H.5 +151.7 +81.2 +138.2 + % B

Mean 5.0, # p< 001
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2. M=2ZIF 0| capsaicin £0{ F UEIE HE

A% glz)e] capsaicing Foigt ¥ 13e] gk Fof
37 & #Hdste Arel2 RS A3skelal o€ NADH-TR
o B3k FReA AAAHMES] o} MEAL] WY €] 23}
of A4 FeshalS de] el vimagch T/
737 AES) 5 Aok 5487 pmie] w§) WHL2 20
~30 Alokell A AlSq A, A 2] ARG|e|M HES
b gaspglen, B8 T4 1P oM FARAHL
2 e|ejolA| Fhastedeh (E 1. E3 A5 capsaicing
Fapad 7A%, she] A el Ealshs AR RS 7
43ke] ARgea B2z ooqly FiFele (£ 2).

A Ee] HEA) HHE AT A ME capsai-
cin ol ele] MEMQ] =)z} Helal AE o gl
o, 22 §-glela] o] g} 2 v} FEREUS(E I).

[ capsaicin group

‘[ Il conirol group
Wl
ra

B conirel group
D cup;-i.cin Eroup

frequency

B control group
[] empsaicin group

Fig. 3. Histogram of cross-sectional area-distribution of enteric neu-
rons at 10 weeks after neonatal capsaicin treatment.
a. Duodenum, b, Jejunum, ¢. lleum

Fo ¥ OEF A LMAMED HE

3. Capsaicind] 2SEMZEA7|0 0|3l GE-HAED
A 4+H

Capsaicing F-oig F 5¢o] Ang FolAje AANAME
‘o] AAH g weokel} #e] woko| wiaFel] vl HehE
e do|x eielom HEsr|e] waly habw]a] efel
o} (Fig. 4a,b). Capsaicin §-of 1093l A= M E47] 2] A
stz a9l AA 7l Feslr] Alabslded o Al =g AeA|
ekste} (Fig. Sa,b). 2#v} capsaicin Fof 209 Fof| 4= 2]
W 8}7) pelhr] A 2heled sl (karyorrhexis) HARE Hel
7] Alztatgen], HE A2 FAE A A s
o}, dE A7 TRe] Habs AlafA = A-a) (dense bodies) 7}
o] §- ZF7}slgd o, ARlA TR odf FEEE wWel I
=leich, Capsaicin o 309l 7hab 41§ &2] wHizs
vepdie] #e] =77} vl S spopr 4als|r] A|Ae] Aeje
ks gl o} Capsaicin $-of 105872 AL 242 ¢4 @
olgli= A AM Eo M= AR =7 32 ALaEe] S0
o} Byl Al vhebgt et A M E2 A7) 2 A4
o2 vjeht Ak mpEg4s Hela= gkt ubdel] g
245 File w3l A, A AGEES ek
o] u)H 2 (microwbule)S- H2| FEFF 4 @l HEL7]
Be] djF2o] S Ee] HEA o] FEigh MELF|FE
Tag 5 glgdo (Fig. 6ab). A=817]ol] capsaicing o8k
Aol = 4142 F el capsaicind Fol & F 105 ] A3
3t A=) 72 seeta]ql WHEE vreb il (Fig. Tab).

at £

Capsaicin& #-2 A FE5 vlf 693 die 452
2. e B3 S St ATERR delA qled oI5
Aol Uak AHAAAE P DS Ao 547
F2L A7 At sl 2R qkelA] capsaicine]
e ak A7 HlL=e] g} (Coleridge#} Coleridge, 1977;
Jancso, 1977; Napanitaya, 1973, Virus2k Gebhart, 1979
Longhurst 55 1980).

% Aol M= capsaicine] AbA17AE e AbA A M el
o) &l of kS Sz FalElr] §5be] 4148 21 capsaicin
& Fojg ¥ A|7)el wel 7S sldale] Al aEs Al
ztalel o, 417 A 5o A Egel HE2H wHe] W gl o
HFze) Wals fabsigdol S E 2| wHilg 2] $8)ed
NADH-TR 448 3HHella] chs]m s (5487 um?) o /%
A7 ?] MEe] et AAHHE  PUNAFME 72 HEE =
Abstedeh g miHeMe] ME 2] HsE A 2L A
capsaicin A} F SUAYE dgke o P uls) 4
F4rh Fhasigl ot AR sleld 2 2ozt qlalal F
A 1057 A FoaRavl FEess A4d shie



OlE= 283 0|3, & =, <ot

ME 42] wW2l= capsaicin FAF F 59, 109742)3= &hhe
NABE el AANESY 71 2T EG 258 o
F7F 43t Frhshe o, FAb F 209 AR FHEE
Age] ME2pr) efbd Fhdsle] Fab F 30Ye] 7))
Feolle A¥ee MEsrt BAgoz oofqlAd ity
of ol#glk FHekE A FHeA F=HA A e
Capsaicin F4AL2 alsf] A E £7} g 7lez Bl
capsaicin® FIFMZE mizla)Fn, agg gxrEL 10
7 A el HEHA ¢ AE o £ YUk =
Aol FAgE capsaicing] FEi SO mgkgE o] FEL
dubHes FAANHME 9l AJHuE HdgHog alz)a)F)
3 FaAAHFed o2 FRele e F2] ghlrm
4 sl FEelo} (Szolesanyi ., 1975; Jessell 5, 1978;
Gamse 5. 1981; Jancso % 1985; Jancso2} Maggi, 1987).
mpetA] BeFe] FAslr] wjREel elwjt A} Jepd AL
opu]ehar A zhglc),

Eoh A4 s AAMES] £71 24 279 5Y3}
0] w&le] ofgt Frhst o]fid=, duldleom FaalalA
T AAAEe 2 24PN F95) FoEkdoer 4%
AAaaA e F2438 Fas?] oE (Almans} Das, 1966;
Gabella, 1971, 1972)e]] Z7|el| capsaicin2.2 <ls] A z$7}
Fadtg ot Ao Frlsls M Epd v)AR] B
ste] 23] ozt $olgk Ao Yaat 5 gld

Capsaicine] 4134 E2] 4 b opfz), 422 wfe
v oom g Qg F7 2a0e B A3 capsaicin §eo] ¥
2717} 22 AT 71 A9 Frhsgl o Hat
HEA 2 HHes 2 Wl gl o]= 98 =277} o)
+ & MESe] HAEH] HA FF e 2 HEl ¢
Al vepd Hoez Hrpgich ok capsaicing Fe{gk F 10
F7F A dgee HAaslel M= A EA WA ghas)
FE A MEL] BEF Awug dizFef u)s] H
#e] MEr} Ak ez tisigled 2705 & M E2] m)
7y o % FEH A FF A EA Q) H@Ho] Fhad Ao
2 AztEgict o|g} o] A4l M EL $F FLATFI,
Az 2] HAL 7447 %o capsaicine] )}l # A
THldlA 58 F=HAA JGebddh o]7lE dubHeg 4
2] H N¥-3E AA 7R FAEe] F55H4 =Hied),
capsaicin®] &2}7} #ade M Falshd] ehgs Aoz Hel
slal® capsaicing] F7} 2 A o FolA) Aol
epd7t BziE o ofe] HE ¥ AHa gloe], oebd g
L2 ol& dFF el & zhalet dztElc

M2 Fo| capsaicing FJ3 F 15de s F 2
TRl EES Azl o[ & NADH-TR §14g e 24
A EL] o} A L] WA S 43 Feolalg S o
A=k} vlmslde 4] w3 ol} shte] AlAAE ] A
e AAARL] $2b 2ake] AR elM Fasiedew, o

M3

ot A AL 944 gAY 58 REHAA el
o A7 EA L] dHE A5 AR M T capsaicin F
o2 els] MEA2] =77} ezl AL L 5 glglen, ¢
Ast oA #HA FHelM Z1a FEg FaE Jehdigig
el#} 2 ZHal= Hoyessl Barber (1981)e] A 4% -
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Legends for Figures

Fig. 4. Electron micrograph of the rat myenteric plexus in 5 days after neonatal capsaicin treatment. bar = 4pum
a. Control group, smooth muscle (M) and enteric neuron (EN) in myenteric plexus of ileum, b, Capsaicin group, no morphological
changes are observed in enteric neurons, but they are shown in smooth muscle,

Fig. 5. Electron micrograph of the rat myenteric plexus in 10 days after neonatal capsaicin treatment. Ax: axon, bar = 1 um
a. Control group, bundle of nerve fibers are observed between smooth muscles, b, 10 day group after neonatal capsaicin treatment, dense
bodies (arrow) were found.

Fig. 6. Electron micrograph of the rat myenteric plexus in 10 weeks after neonatal capsaicin treatment. bar = (0.5 um
a. Control group, bundle of unmyelinated axons (Ax) are observed between smooth muscles. b, 10 week group after neonatal capsaicin
treatment, axons (Ax) are swollen and microtubules and cell organelles are disappeared.

Fig. 7. Electron micrograph of the rat myenteric plexus in | week after adult capsaicin treatment. bar = | um
a. Control group, b. 1 week after adult capsaicin treatment, many swollen axons (arrow) are observed. Irregular arrangement of
microtubules are noted.
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— Abstract —

The Effects of Capsaicin on the Enteric Nerve Cells
of the Rat Small Intestine

Jong Eun Lee, Kyung Hee Kim*, Won Taek Lee, Ho Yoon,
Kyung Ah Park

Department of Anatomy, Yonsei University College of Medicine, Seoul 120-752, Korea
Department of Pediatrics, Chunchon Medical Center, Chunchon, Korea*

Capsaicin, the pungent algesic substance of red pepper, has various effects on the cardiovascular system, respiratory
system, digestive system and nervous system. To investigate the capsaicin effects on the enteric nervous system,
capsaicin was administered to the neonatal and the adult rats and morphometric and electron microscopical studies have
been done. Capsaicin (50 mg/kg) was injected subcutaneously in the 2nd and 4th day after birth and to the adult rats,
same amount was injected once subcutaneously. Experiment was performed 5, 10, 20, 30 days and 10 weeks after
injection in the neonatal rats and 1 week after injection in the adult rats. NADH-TR stain was performed in whole
mount preparation of small intestine and the number of neurons in the myenteric plexus and in one enteric ganglion was
counted and size of the enteric neurons was measured. The ultrastructural changes were observed by electron
microscopy. The results obtained were as follows:

The number of enteric neurons in unit area (5487 um?) decreased significantly in the experimental group and this
phenomenon was prominent in the ileum. The number of enteric neurons per one ganglion decreased also significantly
in the experimental group and this was also most prominent in the ileum. The cell area of the enteric neurons increased
as the animals grow and increment was most pmminent'::n 20 days after birth. Size decrement was observed generally
in the experimental group. In electron-microscopical finding, cell organelles changes were observed from experimental
10 day group and cell degeneration was prominent in 20 day group and these were continued to 10 week group.

Key words : Capsaicin, Enteric Neurons, Morphometry, Electron Microscopical Finding



