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Capsaicin{8-methyl-N-vanillyl-6-nonenamide) 2 7398] of
+ WE e LR 2 48y gqle #abEe|c)
Capsaicinel] o F | 194003 N. Jancsool| 2]#] o] ozl
olgf W Barl 9le], AR P E(Makara E, 1967
Longhurst 5 1980), #F-F7)4 E(Makara %, 1967: Molnar
2} Gyorgy, 1967 Coleridge 2} Coleridge, 1977), £-3}7]4 %
(Napanitaya, 1973; 1974, Limlomwongse %5, 1979) = 47
A F{Jancso %, 1977; Viruse} Gebhart, 1979) £ A% 9]
e o] oM clors wWskE doxche Aplel oA
2l

Capsaicin-= I §-of FARIHE o, 55 Ml 945
HhE-& deor|an, s)5-2] spabd Al o Hulyel €3t
AHdesensitization)S HO¥|= #og Hse| glcHlancso
g} Jancso-Gabor, 1959; Szolcsanyi 5, 1975). B3] o] z}s}
T2 A FE Fodll & diel 7 AAEAHE elig
© Aol A 4=A ok DA capsaicing Feof s,
Tz dae e 2L pRAAHMHI dezicn
b HAdEe] fAglichs FichJancse S, 1977, 1980;
Lawson3} Nickels, 1980; Nagy S 1981). 2 whef u2haj=)

E A7 e 19934 dddeta sage zagens
SESEEN

ool ARdE o] Eae] 34=2] F|We|lA substance P2
ZFAas 2 sl H(lessel £, 1978), 217 A <E-2neurotra-
nsmitter)e]] H#E- 7hAH 2o Aol

A E0 ARG ZEe] He e AAHAGEUE
Yz eerYe) whioe Gag 4 9lA g o] F{Ho kfelt
% 1975), o3 g2 o|F o] fdle] LA Fe] Ba
& FAE olsfEle)al 4 giv). Capsaicing] substance P
of whEk A2 A gL o e A @ Az
o] el em(Jessel 5, 1978%; Gamse 5, 1980; Nagy =,
1980), 3T FolMy o AHAFTEAES A3 d77)
e Ee] AAEEel capsaicing Fofalal & o 2552
4| wvasoactive intestinal polypeptide(VIP), somatostatin,
cholecystokinin(CCK) 32 417 #leg}e]| =] z}ir) oefric
= Fleo) Bty vl 9lclancso 5, 1981).

Calcitonin  gene-related peptide(CGRP):= calcitoninat} 7+
2kl A alternative RNA processingsl] 2|#] WH s> 37
We] eln]icsbe @ o] Fofzl AlHHtE-A)(Amara T, 1982)
2 SFRUHAT 9 224345 e 2 glen,
53] Aol 2] lamina 1, llef] gl F3407445
ot e =2 2 YFedM HHAPHGibson F,
1984; Skofitsch£} Jacobowitz, 1985; Chung 5, 1988). CG-
RP: 538 A2ehs P23 Hoa P e 2
AR HASH ST AT defA 9leu(Gibson 3,
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1984) HpgEel sl Fdgh Y44 AAANGEA o
ehal BarE|e] ¢oiChung 5, 1988). =31 Ezbe] Theds)=
A7 549l substance P2} 7He A1 9 Jjof 4] waE=
Hem Hel Frho) HEd Fad H4hs g 2lsjaln
5530 glejM(Harmann 5, 1988) #T5e] #ubs] o3
=i gl AAHAEEA e,

Capsaicin2- CGRP2] 73 §-¢f] glo|ME o k& v]3i= 70
2 HAaEs gl 4§15 FoJgk capsaicine] 258
9 54789 CGRP WSS 7144710k Skofit-
sch2} Jacobowitz, 1985; Hammond s} Ruda, 1989) 2te)x] g)
AL T whel g A Ee] A9 54 CGRPE 7
axA|Flo=(Skofitsch e} Jacobowitz, 1983; Geppetti 5. 1988)
¥ arse] gk

L&k capsaicin® A1 A o] W HEhg S Ea= A
== gt glglcHHolzer 5, 1980), 22} B o Fajge
substance Pei] o 3le] o] 2} Ablyl HAFE dgi7)d(Lee £,
1992), ZH4l# #H o] ZAsl= =z o2 <lei=]({Furness 5
1985; Mulderry 5, 1985) CGRP<| o}l capsaicine] o
H HE3E v|Ae A Al Bl 44 8 3e)] capsaicing &
A= o AU AL] CGRP &5 274 Ee)M2] wais
HEZE ek Y 8l Haldo) A S Eale] abeledch
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1. WESE

A F 2919 Sprague-Dawleyd] 31#F b4 Pdgle], =y
Tz et A, NADH-TR 3| sjsteia), #iajajo]js g2
2HE flabed 2kt 10vp2), 10v)e], Svle)y Apgaedo).

2. HEery

7t Capsaicin 50

Ethanol, Tween 80, salineS 1:1:82] #| &3 E3§% 8o
o capsaicin(Sigmail AEH)E 10mgmle] 52 ol F
Simgkgd AF 298 #3e] wjsFalsidn, Y§ 42
oAl FdEE Fabsleel g 2P capsaicing W o]
A B S 2 o Fapsigd.

Lt E22|F2HE

TESAUALZIE HEs7]) flete] 228 FE I (whole
mount preparation)&- Al #Ehg el FAgA] 1059} 67049
d == 4% paraformaldehyde, 0.1M phosphate buffered
saline(FBS, pH 74)2 % JFaHslee}, 4e| =]z, Zab #
e AN vy F Aot HHA JRale] al
S8 [A AT 4% paraformaldehyde 2-o8of 4] 2442} =
ob 1A st K Stefanini S, 1967). o|2S 80%. 90%.
1009 ethanolell M 2074 =53l Alddez F=isjat ¥
oA 100%, 80%, 50% ethanols] 203-7} Seo] #==d}3 4°C

slell 4] 0.IM PBSE<hola] w3tsielch sjiiein)a sjol 4
b HEkE ESES AAsR, 3 2852407
d7|e} 275 Hele] # CGRP 842 ol == s}at
d4 & eeiglen

dubH el dozasstgd 42 o $gdaleddg
(Stemberger, 1986). $Wa|HEe| o algla) 2 CGRP| ofst
gha| (Peninsulas} A F)E 715 ¥, ABC kitVectorA} #]4)
2} DAB(diaminobenzidine, Sigmas} #E)2 o] f-#le] wubal
%=

2. NADH-TR HHS 4l :

—ESUAL7S] BE A E2] sule wjgL Wals}r) g
&le] Gabella(1969) ws] mhe} NADH-TR(nicotinamide
dinucleotide-tetrazolium reductase) A wh-2od & a8
<} Capsaicin F-of 105, 67049 F ether w}3] slells A%
FE S AR Ao, B4 02 AgYgels] o
el A B BE AR B AG4E 4E e o
MAl RRE Fol odsl 70°Coll 4 ¥tsiec) 484)7F 4
2ol 4] NADH-TR ubg-8<lo] @} H# s S4c}h. NADH-
TR w82 NBT(D.5mg/ml), 0.1M phosphate buffer(pH
7.53) Sml, H:O 10ml, NADH 10mg2] =422 o] & =]= e
whEe] uhE Abgsledch whge] AW sianHos B
wopel, Aol 3 HUST b wH20~608 A}
10% 4 formalin 2-<4ef] S7} T A7) 244) 7} o] 4} 3
A F S AT AYY 22 A F oy ain)
ol T8-S Helsled). Glycerine Jelly 2 mounting 2}
¥ #vALs SES0HYE Baaleo

O HXEHold E2dE

Hapglold s $sfd= 3% paraformaldehyde, 3%
glutaraldehyde, 0.1% picric acid €222 7 Tasle], 4
lAz T4 HAE HEsle 1% 050, &9 Fnaa
¥ odubHq AAHe) B2 2o we} eponel] o
sl gk AL viEe] uranyl acetate2} lead citrate s
W48k F Hitachi-500, Philips CM-10 #z}#n]A & o 23}
o FAseo

Bl ME, HE Y 2

CapsaicinS- FAFE F A 7]of] oje} zbe] 2k3gle] ofafed
TESHHEE7|2 CGRP woubg-Mdal #Hapalo)s +4e
A &g} v)iahe] Fasiedo).

NADH-TR <14 #ioMys 25240497 M Fe] 4
5 sHlHAE Asle] nlasidn, A xae] 272 o4
Y471 Analytical Measuring Systema} #]E)2 o] 43}
of AFsdo. BE AYEAES SPSS package programE
o] g-ale] A A sl
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A4 gl capsaicin Fof F 105 9 670 Fof 4
2] 2HF4A7%5 9714 CGRP<| oi§t wiedxz]se o 43}
NADH-TR 94 & slef tj22] #59) v)wsle] g3}
A2 AE A9lch A0 B Fo T 105 43

A& asiedc

W Ew2] -5 COGRPEHF M E 9 AA 4471 23
7t slelM 2E fREEglch 7} 473 g2 CGRP of
A7AEF7F HAE9 R CORPFA A2 & FoY
atElglel. CGRPeFY 4744 9 s "ale] 449 By
= Ebe] Asrt b FElded, Fake] Ass o Ax
7b eF LS 4,5, 6).

Capsaicing S8 32 44 10522 22 0
wale] HH s ggeviad 1,2, 3), sldEe] A% 4
o] 2|4z} Fake] A5 CGRPHE Y=} 23] 714418 B
ATFUHIH 7,8). Selgh H4= 5)3te] A2 4o,
el v 3hAaA =7} koo 9).

e

2. NADH-TR 4r2ai

NADH-TR db-g-4 & efisle] oul 4174 xe] Lxa
HE FAsteo. MEL = AYE U g2 glelA
S0 100 em? w2 of] A A <=ahe] o},

o E=2] A Aol A2 156570, FTAL 8687, e
125071, g2 25 AdelAah 16147, T2 8397, 3
26702 FA A 22 Faje]= whaldt 4 gigoh E 1)

HAE o "0 AEe] £ Aasided ga2ee) de
Alelzlak 17.0270, 232 13.947), ]2 18.157) o]l 5, AlE
2] A= A4lelZE 174570, 23 13,034, 53 18.837
2 & zo]7} gl E 2).

MEL] =Z27] ASHE AelA Aol 400702] 41734 o]
#oralisted. daee) A5 Mgk 564.92mmd, 4
a2 51, SSMTFG]_L. M A2 183.80um? o] g}, Capsaicin
Fedwe] Ag= Hdjgke] 560.50mm?, HAZHE 32.17pm?,
Ha HH= 143-£iﬂﬂm olelct. W FAE v of
capsaicing o §-& of 2]2qlA AL o 5+ e
AEe] 27 E 2]2)9)lA Hig 7les Jepdoi R 3).

3, MAEn|A D

Hapge 7 A 435 sy o F2Fe v ZHe] &
uf capsaicin §-oA] THFAAG7)e] 2 AL FepLE
< W= T re FAY AdgE ehdgichay 1o,
). AFHEEE d239 FHad 12)= A4 4=
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H 47| el 4 dense body’} Z718l3 w|EESe]ele] w
ol ¥Rl 3] RPAE e widsiz glgid =
T ool d AAAFEE AdE oL 24 A

= W ¢ sldsi 2y 13),

Table 1. Number of neurons in myenteric plexus in control and
capsaicin group.

control capsaicin
duodenum 1565 1614
jejunum B6S 839
tleum Ii"‘ﬂl] 1126

* measured area 5.0 % 1052m?

Table 2. Average number of neurons in one ganglia in myent-

eric plexus.
control capsaicin
duodenum 17.02 17.45
jejunum 13.94 13.03

ileum I18.15 18.83

* measured ganglia 60(control jejunum, 50)

Table 3. Diameter and area of neurons in myenteric plexus of

duodenum.
" control ﬂ'ap:-‘:ail:in“

diameter{pm)  arca(um®)  diameter{gm) areai m?)
Max 260,82 564,92 26.71 56050
Min H.09 51.36 .40 217
Mean 14.85 18380 |3.07* 143.90%
5.0 367 9311 352 81.30

* n=400, p<0.0] -
Ll #

Capsaicin> 332] of £ okl Y 223 capsaicind 4
Heoll Folalel UAHAAE, 2EF7|HE 2845 44
AE ol ST H8E dove Aoz oeda g
(Coleridge 2} Coleridge, 1977; Limlomwongse 5, 1979: Lon-
ghurst -5, 1980). Capsaicin2] YR Foss ofeli}
T uhg e ohet oZA Jehbe(Virsel Gebhar,
1979; Jancso®} Kiraly, 1980, 1981), capsaicing- 4148 213]+j
FHEEe A AAFAEEAR 2l T84
o A A FRAAUFE MYz a7zl
(Gamse -5, 1980; Jancso %, 1980; Cervero£} McRiichie, 19
81). Capsaicing 2455+l Fofalsl 27 e 22 34417
HAEs} Fe2 dajzbzt A4 4 471 G52 G5 8
= o ol FFel A HEsA dbgala)l Eeicta s
{Fltzg&rahi‘ 1983; Buck2} Burks, 19863, Henry(1976) % Ha-
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ves2} Tyers(1980)%= 414 21 o] capsaicing FoJd £ 35
2] F| &l A substance Prl FF4sld &S R 1%le] capsaicin
2] 41750 el substance PrF 34| 7} g) -8 2 Ea}ed o
2 o]d=E capsaicine]] o gt HI7RA|2 oo fEEE
capsaicine] substance P2} 72 A7 A D52 S of2] depl-
etion HL3HF vepdicls zlo|glon], kel gl HA) @
A 2] W S Furness 5, 19820}, 7} A7 ite) Al d7)g]
WEHChung 5, 1985; Hoyes#} Barber, 1981) 5 oz B3
of] Z* capsaicinel] #3}e] w2 W F7} AP glc)
Capsaicin®] ¥h-§-HL3}= 23of wz} cf2A wkgsl= A
oz ote|d glen|, 2 qalFA4 Fhabd x| kS F
H(Jancso 5. 1977, Gamse 5, 1981), 312 # 2] £]74|
F5o| Ul Buck 5, 1983), x84l 72 E(Della £, 1983) o)
Aba) 74 2 2] 4174 M) E(Gamse 5, 1981; Fumness %, 1982; Gib-
bins <5 1985, Harti, 1988)o]2= ¥ oJ&k8 53] ok=c}a 3}
Aot =8 A Yol A4AA A7 HRE 5 capsaicin
ol H ek b Wheta o dFalEe fs) BRaoETm
gl Szolesanyi®} Bartho, 1978), Holzer S{1980)3} Geppetti
S11988)> 53] abal#d Aol A capsaicin #|2) Fe] = subs-
tance Py} CGRP2] <kef]l w217} aleic)ar v wrajed o),
Calcitonin gene-related peptide{CGRP)3= 37702] ofo] 4l
L7 olfelzl AlAglete] S(Amara 5, 1982)Z radioim-
munoassay} immunocytochemistry Sofl 2]#] o Bx7) 2
= AeiAa gl ¥y A Z23AHAE SeE B
F71AF 9 2H7A%F 5 o T opepald] Exsia
sleHGibson 5 1984; Gibbins %=, 1985; Franco-Cereceda
5. 1987). 53] 2] CGRPE= TH2A1H L7 F2
gteb= sle] WA aabd e 2la ¥ HcHOhan 3
19 89). CGRP2] AelHq] 7] 4 deix glA] oy &
T Ak FF2AA4HCAH e 22 2345
(AGH el EAstn Fzbel FojstEs AHAGEAq
substance P2} 3h2 217181 el LAEE 7log Hel £
e Axe] Fasgh G dobgl Aojeln &ET gle
oi(Harmann 5, 1988) 2 %7} o} oofsle] 2zt 2o}
o ?lBE ok Ales F2EHIT qd. Al 2%
2 9 o|gHTippins 5, 1984; Maton 5, 1986)o] zheda}
22 AztE A g] 3 E=8 vasodilatorZA 2] 7]%{(Brain =,
1985) F3=E2 gleh. CGRPE o] of<kg A7AHGEA,
NP TAETAZMAL] 7|5Ee] HTS0] fhis] dFHD
alon] B oAM= Ae] E3]sl= CGRPe| capsaicine]
ol g v =A] s Rk
Ao SR Ei-S Fo|dle CGRPe| o3} o] =) 2)a)
WA Tt A df 2ol A CGRPe| 9f4ql AAAE
== Folo| gk 5~ glglen] CGRPe| okdql 417444
55 FAH0E nework® H48n ARk 58 7o)
e P 53 F2F s gllen UEE g5k

Jevd A Fe| M= capsaicin o] 67]% F A7Ale] vE
el A3 F AHH E 4 CGRPE] depletions- =
W] #Edg o dgic)h Aol A FAL CGRP wooky
A7F He) Aleba i A s g yukge] Fhagl o) 3
2R} o2 F4ol 88 zRokel 487 H el HF o
AFAE2] @ Fi capsaicing] §eo{7} CGRPe| W =j&p2
T2 Egehs el AwH o]l v Holzer 5, 1980). 22}
o] -2 =& Talale] Y3etae] v oz Ak AR
o]& Apo]7} oA & Z ol A EA] gl Uk 2
52 B capsaicin Fof F 29 Fo Ao # Alge]
105 9] 6798} ghebM capsaicing] E=p7} o} v)3) =z
S AL FE52E 4 glo ASHA dubdel AYEE)
o & capsaicinfFe] A2 o] 4 105 Fe AE
Bl ol THAL capsaicine] 4HF4AE el b=
105w F23 #os o3 ol Scadding, 1980), g}
+ AFdM e 105 M= B2t A2 Gehda] edsten 6
Mol =Haold o w2 o &E3p7) pepytch, abeps
capsaicing] E#7} vehla A &EE A7) dsle]® o A)
AF7} o] FolHe} © oz Hrimic),

ofl Aol A, woza|zetd Ao M= HAe
CGRP giHdb-ZofFd Hi-5¢) 713 75 ubgslx 29
B Eabgley NADH-TR wbe F Sdigh AZ #4
efre Aol x| HE 271 71k @ik FAe] 243
Aok 47434 9 Axe] = 73] 713 utend £ 3
o] = 419l 3)ale| CGRP depletionsf] 9le]M capsaicine]
28 o d B Ae ol & £ Yok gelA ezl
AF+E e 2o o 9] & 5 ol Fe] Han
A ah, a2lal 4el2A $1Fe] §istomach)P}A £ o Fr} 4
8] ¥ oo § Zo]

HAHHEL =) wWale] el FH}E As M, capsaicin
of AdAMESL =Zr]F F&AFe Ao Yelgd.
Capsaicine] 417+ 28] 37]+] f3he Frje BHil: g
FHod 2 Agldda g 4 oEEdF 5,
1991) capsaicing FFel] FojgE o AY AHM X2 77
7 #HA ek 2R]al o] BE 4A M| E7) capsaicine]] 2#] o
T 2= 7] el delglis MESe] oF 10~20%4 1
HEel vehdes d4des AztEgdo. aepd B Al
t olgte HidE 4eolAate T&F417AL Y AE7)
capsaicine]] 2]#) A= Fogle AHRE Bgo ¢gos
capsaicine| A7 H 2] 7)o o] JEF2 v|R= 7] F o
AAHoZ A4HR7] s Ao 7 HpEa, =g
capsaicin Fof J- A|P|HE o AFE asie] o

A0 Aol slelM 47 A= capsaicine] 2] =
A dgrE W] ghece BEilo o] ojd32E W2 Wi
2 ehE Aoz rldElg e, B A gl St
ol Hd =D dN-F27F HEEE 52 A gadAls
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shae 5= 9lgidh. el Chung E(1985)2] Hzhsl 3]s}y
o, #2AH g AFALFE T2 FrEdAAdHBarst
Kiernan, 198%)2}4) capsaicin®] «38kS gho| Hke 7oz 4
T+ ok

o] Abo] HI}Z capsaicing 414 T-E-ef Fofsiell uw, 7}
A7 o] HHF 77 devhes 71EY e 29 At
wEl 2 2lg e CGRPE 2 alAzachEald|x o
= 7 As 9 7 o

AT, olF-2, ok A 815 capsaicin Foi7} 25417 E
Aol vl A= kel A YeAS[HH o7 f P 7
&)= 24: 316-329, 199]
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Legends for Figures

Figs. 1, 2, 3. Photographs of the myenteric plexus of the duwodenumiFig. 1), jejunum(Fig. 2}, ilevm(Fig. 3} stained
immunchistochemically with anti-CGRP antibody from capsaicin treated 10 week old rat. Capsaicin group ® 175}

Figs. 4, 5, 6. Photographs of the myenteric plexus of the duvodeéenum(Fig. 4). jejunumiFig. 5), ilevm{Fig. &) stained
immunohistochemically with anti-CGRP  antibody showing ganglia and imemodal fibers from 10 week old rat. Control
aroupi % 175}

Figs. 7, 8, 9. Photographs of the myenteric plexus of the dueodenum(Fig. 7). jejunum(Fig. 8), ileum(Fig. %) stained
immunohistochemically with anti-CGRP antibody from capsaicin treated & month old rat. No CGRP immunoreactive fibers and
CGRP contaiming neurons were found, Capsaicin group % 175)

Figs. 10, 11. Electronmicrography of the peripheral nerve bundle in the myenteric plexus of the dvodemum from 10 week old rai,
control{Fig. 107 and capsmcin(Fig. 11y growp. In control group, vesicles(V) in nerve axons are intact and mutochondras(M) are
well developed with prominent cristze. In capsaicin group, peripheral nerves were enlarged and swollen with amorphous inner
structures.

Figs. 12, 13. Electronmicrography of the enteric newron associated with nerve bundle in the myenteric plexus of the duodenum from
10 week old rat, control and capsaicin group. Increased dense bodies, changed mitochondria are shown and swollen peripheral
axons are prominent in capsaicin group
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Effects of Capsaicin on Calcitonin Gene-related
Peptide Containing Neurons 1n the Enteric Nervous
System of the Rat

Kyung Ah Park, Jong Eun Lee, Seung Hwa Park,” You Sun Kang,**

Won Taek Lee

Department of Anatomy, Yonsei University College of Medicine
Department of anatomy, Aju University College of Medicine*
Department of Blochemistry, Yonsei University College of Science**

Capsaicin, the pungent extract of red pepper, has neurotoxic effects when injected into neonates and great
interest has been focused on this subject. Capsaicin causes diminution of calcitonin gene-related
peptide(CGRP) in the dorsal hom of spinal cord and in the peripheral nervous svstem. However, it is
reported that capsaicin has no effects on the enteric nervous system. This experiment was performed to
imvestigate the effect of capsaicin on CGRP containing neurons and on the peripheral axons in the enteric
nervous system. Capsaicin 50mg'kg was injected in 2nd and 4th day of life to Sprague-Dawley rats, and
l0weeks and & months later, the whole mount preparation of the intestine was prepared and stained
immunchistochemically with anti-CGRP antiserum. Electron-micrographical samples were also prepared. The
results obtained are as follows. 1) The distnbution pattern of CGRP immunoreactive cells was different
depending upon the site of the intesting, that is, the ileum showed the most complicated and dense pattern.
2} After capsaicin treatment, CGRP immunoreactive cells showed decreased or no reactivity in the 6 month
group, while no changes were observed in the 10 week group. 3) In electron-micrographical findings,
enteric neurons showed changes similar to the changes of the primary sensory neurons. Enlargement and
destruction of mitochodria and increment of dense bodies were observed, while enlargement of peripheral

nerve ending with cell organelles lysis was common.

Key words : capsaicin, myenteric plexus, calcitonin gene-related peptide, penpheral axon
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