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Capsaicino] E5A| £#E LpehllEs 7| Holl W3 A7

o] F2, LS olH, & F, Ao}

Qv et o) sjef &k o) ¥etmal, Sukoj st o|zjejat o) ghe)atma*

Capsaigin-2- 33 F+H}EE #-+ 2 8= abgoz <4 daygezs F3& #2471 4049 236 Fodeisd g
AT v WEEe UEAR d& UASAEAE Al FRHYE A7 g A gl o] g} e
- gl capsaicind A= H3e] Falebd g A5 AT ofnfgt dekd FrbE Al er) g8l s 1134
capsaicin S0mgkg& 3| &b F 24 A4 48 A 1 S, 1 AW e] AR F SRS 22U B winE Wy
Zashata) uby gl Aapde|FE o] &8l JASE ohE P AAE A S TR Tt capsaicind 254)
AA B E gEE w3, 3 5% calcitonin gene-related peptide(CGRPY2} substance Pof] of 81 wiodefalulbs F9d0)
I3 8 st e FAE 13 FlA 2 PAukE FHE Bl 17)8e] AR Fol= A HUS - AE
Ho|7] Al 2atgch A2l A E£o)ME capsaicin FAFo] CGRP# substance P #-58F M2 a7} 34 7htsld
Lo elelft R2W44E 17U 7 et 1AYe] Al Folls sk HEHE ofdE Belr] Alzbas e 2z}
Hulad A7dels g4 F capsaicindd] A wlzbelAd wbgdls 2 A ¥ SR capsaicin o] § 244 30| Al w2 S
2l o, Hp4AA MEE oa] FALE 2442l 9 2F Jeld gl ol dxAG o)A 2] W2 capsaicin Fof F 13
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do| FvpAel SFeldk HikE ¥olow Fal £ (7jde] AHagt Folle A3} HEs= ofAHE Bo)r] Ak

o2} 2 AaE o)Fe] capsaicine] FEFHH LA}F Jehi= 7 e
A7 M xe] e} FFH el Foisls 47 HTHEAUQ substance P8} CGRP2] 714, 221

R R ECE T LR E

FAAAH A5 AN T5E HLEE B
WA Fape) B3 Sol

el 7] dul o Capsaicin, 4= ElF|, Substance P, CGRP, ol EMAE, BEMAEA

A =
Capsaicin2 H2 TFe]A] o4 9t Y= Aoz =
A alstd FR= vanillyl 312]e} alkylalso] Hel= Hghq
o) &) %o gli= H-methyl-N-vanillyl-6-nonenamide ¢] c},
Capsaicin2 283 Fas kel ASEFdes vitdqas
Tl delvt T8 EEH =M ulel g=2A epe
(Virus and Gebhart, 1979; Jancso and Kiraly, 1980; 1981), A<
TEo TEFAElE S A 92 A4 sebEAls) o3k
AR F35 HlEkE 9SS v T, 159 sty
Abel] o s FHubH <l g3kal(desensitization) & o] 22
2 EatEs glolSzolesanyi er al., 1975). Capsaicino| gt
o F2= 19403 o] o]u] Jancso?} A)zHEE W} gle} 1970w
djell 2} Jancso-Gaborell 2]&le] 214 2o Feoid}t cap-
saicine] MpalAFelA 4174 54-EA(neurotoxin) 2 2h4-g}

« o] dFE 1WA E BRY Hgd Tu|(7| 28 ) i d7H4

-

o] k3@ oo, capsaicing 414 FE FddglE A+ F
TEAALEFE dYHo2 Sz 55 HAE7|Hs
HEE S 7 9tk ARl e] #3l ¢):) capsaicine]] 3
ghe] ] dFEHT gle Al o] cHGamse ef al., 1980; Jancso
et al., 1980; Cervero and McRitchie, 1981). CapsaicinS 44
=l Folspd o552 3 He] 7= Apalzdgze} £
T2 YR A4 77 gose FEEE o o4 FE4
s AHA"sbA vb-2dlz] Eedar fhcl(Fitzgerald, 1983,
Buck and Burks, 1986). 414 313{sl| Foi§F capsaicin2 ¢}
AN EE digFe s oashy A FHe] 7= BAAME
8 ¥ 0%E FF2AA-4FE 9RAANE AL
gleb sledHlancso er al., 1977; Lawson and Nickels, 1980
Nagy et al., 1980; Scadding, 1980; Crozier et al., 1982).

Ao capsaicing B¥ s EgHE defde s wlaaics
Barzh qle wbd, A% M Ee] dFE HIAFlce =EE
HEEe] gz FE eral, 1985), Henry(1976)= 414 23
o capsaicing 597} T8k F 2] 5] %ofA] substance P
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7} 48% 7hAElH S5 H uEe T Hayesgl Tyers(1980)2=
Bl%2]| 745 Hilsbed capsaicin®] 241754 fiatel Sub-
stance P7} A 7} gl 55 b3kt 8 fepal el 3]
X A3 QL u]|22 devhe 2] 3H(Scadding, 1980;
Jancso and Kiraly, 1981)2}, 2|7 o] 7= FpilA 45 11
Hobal #i= Nagy (1981)e|v} qFE 5(1985)2] ¥ arv)
Mz sz gle A ed.

742 el s a4 e AAAEEA
2= substance P2} calcitonin gene-related peptide(CGRP) 7}
7 =b ebeA g chPernow, 1983; Salt and Hill, 1983; Amara
et al., 1982). Substance P2= 117]2] e}u]|zate s A Ee] 2l
= Helel=2 e WelM F2E AEdes dc2E 55
L ol (substantia gelatinosa)el] = substance PS 3H43F 4
AEde] el HExFe| 9l ghed qlcHHokfelt er al.,
1975 Jessell er al., 1979). ExtH =S Alclals 2a2 olelx
913 capsaicing FAFSlH A4 el substance P2| oFo]
A== F@ &b (Holzer er al.. 1980; Jancso ef al,, 1981; Fitz-
gerald, 1983), A4 31 Fo] capsaicing FA}eH & we = ¢
o} 32 FA4E Heloly sl ol Gamse eral., 1981; 1982). |
g} 3te| substance P= 5218 AL WA 247 e
Aoz M2rE 7 g)ck CGRP= calcitoninit} 2+ A A9
oA A=HE AN efe| =8 ol F FHH UAEFEE 9
Al Aol A FAF T, 2ol A Rexed | S92} 11 S92
Yo S5 REIH FE HIe s Floes 483l S
2AHHHC AR e g2 s2HHAS el wHEE=
HAog oz ¢lcHGibson er al., 1984; Carlion er al., 1987;
Chung er al., 1988), =8k CGRPX= substance P2} 72 2173 4|
F el M A E, dabTdd daell St AAgEel =
ol Zleg Mol Ha] Ezte] g Fadt 9L Jdotg
ez AzbEl7 ¢lciHarmann er al,, 1988), <] 5 F 4174
Ete] = 414 23| capsaicing AR A 2l 2R F
T e E Ay S AF 2 e ZA FpFiFE e
2 H =3 qic{Barbut er al., 1981; Chung er al., 1988; Lee er
al., 1992),

414 =Eel| capsaicing F<8§} F capsaicin?] E3}E T
Ak AF7h 2] o Fol A vls, 45 FEA TN
o) 3= capsaicine] 3] S v|2|2] fh=oial st o o4
2] wtr) 2l =E) ebsdel e 1981 Wall7} Fitegerald
= A FEol capsaicing FofFle] ghRAIT 3 Aol Mg
W 3E el oz g b gl on, Chung F{1985)2 8
e Avse 4739 4 £4 52 pashelc £9
JTancso2} Kiraly(1981)3= A3 19ela] 129 A}le]e]i= capsai-
cin®] 41754 2g-e| 53] wlgtsie], AF 149 o] F M=
TEdMyE AAHRE H3E FEAY ¢ o e
o, 71 o]#el| Jancso S{1977)2 AMar F5ol capsaicing F
of &l chemonociceptione] Zradhg opa] FleH oz 3%

Capsaicin® SSY9H 7|

"ol st =3 s FE9ll capsaicing Fofshd 3}
A g2 (sensory pathway)el] 2le]+] substance P2] <}z 7}e
#Hog Flagloli= B Gamse et al., 1980)%}, o] elgte] A==
TE FoES Al FdelM sl AN 55
v UAE Eeddg: M ayElgdchSzolesanyi and Jancso-
Gabor, 1976; Gamse et al., 1981; Bitter and LaHann, 1985,
upebs Fari Ydapgbrhal A 2] dAEMEzs NEEy
gxeg EWHT] capsaicine] & W= A)7)7} o= 2
7] 2] A o] cHJancso-Gabor et al., 1970; Szolcsanyi er al.,
1975; Jansco et al., 1977, Gamse et al., 1982; Maggi et al.,
1987). Capsaicin2] o]2} ZHE Eales Fofgfe ule} G2
I &p(Jancso er al., 1985; Ritter and Dinh, 198%), 93 o3
AE2 Aes glF el 35— 300mg'kgs] capsaicing- 3] d}T-AlE}
A& AY HeAAAAES BY MEAME nEE=E e}
2] 5 HAwelling)S skt AY AT ole]Fl
W85 2] gkl shv(Szolcsanyi er al., 1975; Chiba
et al., 1986), Jancso (19852 2 k8 Fofs]led & o BE
M EA A AR = e B2 qhelshs v)d T2 HEE 29
seict slede)l. 22y} Gamse $(1981)2 capsaicing
125mg/kg 2 FA}batd S A oo EaE epdoa s
T Hbg, Jessell §(1978)% 950mg'kg o4& FAstlE A5
o= H W gchs 5 HE e g2 =85 44
Z1 7o capsaicing Fof3hd < algrzhal F 4 fret dapghabal
M 2e] g7Hq HIE s vy, A5 13 Fo
st S Afelle olgh 2L FEr) AL E deldes

| HwEe] glon HEE= A Es) 52A|7]d HaeE o

Tas| ol Azl 24 2russ glcHGamse er al.,
1981; Salt er al., 1982; Biter and LaHann, 1985, Maggi er al..
1987; Geppetti ef al., 1988). Capsaicin® 522 aha]z} 74213}
A oAl &31E z gle = 2(Hayes and Tyers, 1980,
Nagy et al., 1981) Z1EA|(analgesics) 2 AHEE £ gl 7}
A2 AE] acdan & 5 glon, o]} o] Ma F
ol M9 capsaicin®] cd¥kel] Tt e Aoz Ag2
o] Fola 1A Esixr 53] HefiFgAql Azl 53z
B gl AF el

Capsaicine] 2417 o} F3484-] 25 %285
7 FHelehs Bausl §-FE HEse AAYHF 58 C
= AR 7 ol A9l 385 Siep By Fo3 v
ol & W capsaicin®} FF ET IF3HEe| vy P
A7 alowepe A2 A Qe ¢+ gles 54 225
Agshe Al7e] F3 A3 ADE4 e substance Po}e]
4& B7tste] & o capsaicin®] F1F2Gef wF AT 7
&9 AF-Ael] digh 7|H e oE Fol§t 2 F2E7]Hoe
gk &4 7HeMdE =3s d 4 gl ubilelg) A2,
olef] A2l el capsaicing Fo3td S o FHUAAF
PE2AAA F v]A] = o 9 e Hale] g 4
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HE35, 0|88, B F, 90}

T7h A=l of # vl £ A7 A% A7l cap-
saicing o8t F Al7jel olel 7 ARz o] ojuj gt &4
= HeThe delir] fidle], 53 35 Adsle A4y
frell vlFl= d%S ZASlaar CGRPs) 5P| djgt 24 F
o] &3 Az G L Foleod e daARbA
o] wstel, Haazgde] dsiztzhilde] e 9 A
AUEH S ol Bele] Mot 2 UAAFH v]M T2
g A s

SR

. &EHE

1]

& 200gm f2)e] ML 23(Sprague-Dawley#) 913 80
olg] & ARg-slgo),

2 HEUY

71 Capsaicin A

e #Fe| capsaiciniSigma chemical co., St Louis, MO,
U.S.A)8 10% ethanol, 10% Tween 802} 80% 2] A4 &
edell 10mgml= e S0mgkgs FsHFAlstelc) =g
+ AL YH2F capsaicing WA PR T3S e of
FAStE A FAE L 2bah 244028, 4BA 2 1 1Y Fell F
5 BAgAFA gez e g8 Aty

L}) ZEsin|d B2

SRR3R S At APEEE olEH2 vl
4% paraformaldehyde(0.1M PBS, pH 7.4)% 35048 & 7
HE S2el A Al Fasl HplAdds AEele] o
nbA gl EEA A ol delsle] Eofsiedch Eoe
Hpe 6em FAZ el Hoz= 48 AAsldck
A e el 8em FAR dS5HAAE Azteled o
HE= 2E F95 A Ee o

Ch) D423 8481 cdal

dubd el s i FG49(Semberger, 1986)2 o
Aate] dysigich Ao ApAAUTLEL dalE e
substance P(Peninsula Lab., Belmont, CA, U.S.A)%2} CGRP
(Peninsula Lab., Belmont, CA, US.A)ell ©isl 842 ala
stsdet o2 24 85 7)-d 4w Y =2 851(GAR, Biogen-
ex Lab., San Ramon, CA, US.A)E Apiale] o0, 3)abe) 481
Ak {4 23la)(PAP, Biogenex Lab,, San Ramon, CA,
U.S.ADE o] &3le diaminobenzidine(DAB, Sigma chemical
co., St. Louis, MO, US.A,) 8o 0. 8 aba ) zid

el MAEHn|E T

Azeo]y H2E YA e 3% paraformaldehyde-3%
glutaraldehyde 222 { Alsle], Ho4 HpilFd A, A
4= aME](ventral root of the spinal cord), ¥ %-2](dorsal root)

s09

% A=) 41 7 (sural nerve)z} 8-2) 4] 7 (saphenous nerve), ~12]
A g8 ureter)= AMintestine) S A3t 1% 050, £-994]
FuAgst F, dubael AH=MHv|AH FEA A ulu)
epone]| FEef bl ch b HE vhSe] uranyl acetate 2} lead
citrate 2 44 8 F Hitachi-500, Philips CM-10 # 2} # 0| 7 &
ol galo] ashec,

Of) 2L HE 3 BN

A= RF el capsaicing FApgF F A7 o] whep H el 4
substance P2} CGRP#-/ 417442 wod<kdvule F49&
o3 A4 7| (Analytical Measuring System Co,, U.K.)2] oi=w
= S3(area densitometry) 22 7.8 AlEsle] e =
2 F vlastelch

T7AE M AL d&HNEe o4 Huc

gt " el substance P-§Hf 417 4 £ 9} CGRP-gH5- 41734
2o 5 Alpsle] AA#) capsaicin Foabrel A w) @2E
oh Alge de] FalsA gelEs A Es] $£5 Mgl
o] & Konigsmark(1970)2] upsjel| whe} B4 stedc

EE Ay daHE SPSS package program£- o] £8fe] FA
# e #ed 2v], ANOVA 4=} o4 ZHI}= Mann-Whimey U
test2 73 3he o

2 B
1. E2FMEH S0 0|Z|= capsaicine] EEHH &1}

7h) M2 CGRP 24 MF2} substance P UA ME

#pel| M CGRP§HF 41734 f-2} substance PEH§- 41734 %
o "t FH9E GAEA 72 HHYEZA (area
densitometry) =2 035 o 83 Hgxel 2HAE 7 |
off ebliglct A& 3o capsaicing FA}gE # %o cap-
saicine| 2] CGRPH-H 41745} substance PEH§- A7
Aol 24 S A2 o 4= 318id CGRP of4 48+
2] Rexed 1 Faka} 11 S3be] vpgse|| zhab okaules
Beolw(2q] la), capsaicing Fod 5t A fel= F4b F 159
FohA = ol F-H2] oFd =2 Ha) oFalaice) A Y
of Aapsld &l & 8=7] Alabels AL stalgk 4 q)
e’ 2). dYgsidubg F9E¢ QAN E o] fale
Al ey b F 2427k A Fol= paule
& Rol= HHo| 64.7% 7} Fsbd T, FAF F 48474 |
FYol = =zt 8B.8%, V1.8% FHAsldon], FAF F 17 e]
AT Foll = A sfdut-E FHo] B EEr] Az}l FE
£ HevhE 1, 29 2.

SP ok A2l Afelx 24=2] Rexed I 3z} 11 3tz
R e oRgubg-& ebie(2F Ib), SP ok A oa)
capsaicin F2} F P Er} A2} ghasieds} FaL 1Y%
A= HEHZ] AEE g 3). o F AR Y2 Fe
AT AE Amaad Fah F 24470 Asbsl Fol = <}
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Table 1. The average area of the CGRP and substance P immunoreactive
dorsal hom in 1 3th thoracic segment of the rat.

% Area of the CGRP immuno- Area ﬂ[ﬁubﬂiﬂn—m P imimu-
Experimental Group®.  ractive dorsal hom noreactive dorsal hom

27120.02 14574.2(100.0) 1471955+ 5423.5(100.0)

Control Group

24hr Group D566.58 1 1868.8(35.3)% 556058 L 1RO6R.B(3T B)*
48hr Group 4037+ 1000001 1.20% 3454712 1705, 1023 .5)*
| week Group 221356+ 1532.5(R.2)* 2893.47+ 963.919.7)*
| month Group BOOS. 45+ 238B.9(30.00* 6132724 2066.8(41.7)*

1. Unit 15 pm?, Value 15 Mean £+ 5.0,

2.( P AATE 10022 s v AYZ P4 A W1 E
3. = P=0.0], Mann-Whimey U test

Aubgg Mol wAHe] 62.2%7F FA8H3 T, FAF F 484
7hah 15del = zhz}b 76.5%, 80.3% 7L TDadigen, FAL F
17 g e] st Folli= 2 S5Fde THel HEFH?] A3
ghed Az vd 41.7%F AFEsCHE 1L 2" 3)
a2} SP2| 7H4F-2 CGRPe| wlal] H 4ol 1)

L M b HEME X

A 13 A F22] A5 CGRP wejopa] A %2
o SP oy MEL] £F Aeole] wasticiRE 2)
CGRP <F4 A E3= Al abitell A= 87779 20, capsaicin F-A}
F 2447 el Al AMES] 71 8S170E & HE das
vh, FAF F 484 zE o] Felli= Alzhe] Aol Hal 7t &
o] 48217} 159 A 3}Fele zhz} 35972} R B3] F
AT 15l 2] st A FEHISHaY 6). T4
F 17] 8 e] g Fell = M E2 47} BSAHE FA F 15
ol vla] k3t Felwtont A ] 10 %o HEst
T ME ghE B e AgiciE 2, O 4).

Substance P-4 | E2] £ a2 135 Fgela] 54370
9l 2w, capsaicing FAMEE F 244 3te] AFEE A Sele
S05A |2 MEe] 7} £ wislr} glgl 2y}, capsaicin FAF ¥
48A) Zhel] 2= 203702 2 =7) oF 63% FrAdted oo, T4} I
15de] Aagt Feoll= SP kA M E2] 71 o] Zhaisle
2270 2 96 %7} srAdlgch aev SP H Yok M Ee] A5
Toelle Al F O17REe] Aapak S| AHAY RS 0%
8 al= 217708 M 2E A 5 Ao E 2, 38 5).

C}) MApSd0|E 4H
4% QA capsaicing FI¥ F A4UAR ARz
A7 8] ol e HHE HAHe|H-E o &3l FAs

Ach. H44AR A Eol olfe WS zdsh Yo
r Fo Sk 98 H44UAE AZAME HEE %
Qg 4 qlai=

74 ikl ¥ 3= auophagosomee|zt § & Al
dense bodies7} S7sl= A2 M Eof el o H =7} oo
glalom, A5k A2 f§-2E A2l dense bodies® 2} gl A
= ag = 9glch ubdel] M ejgh wsE Helx] o
= MERE A Egc Halrl T2 opr| g MEE 7)) 2

Capsaicin2 == 7™

Table 2. The average number of the COGRP- and substance P- immu-
noreactive cell in 13th thoracic segment of the rat,

% No.of the CGRP No, of substance P
Experimental Group . immunoreactive cell  immunoreactive cell

Control Group BT (100) 543 {100y
24hr Group BiL (97)* S05 (93*
A8hr Group 359 (41)" 203 (37)*

| week Group 20 (4)* 22 (4)*

1 month Group 85 (10)* 217 (40)*

L b2 A ubg ok M 2e] #a 25 e,

2.0 ek A 4] dourg ok A2y 5
AS AR kg kg A2 Y.

3.7 P <000, Mann-Whimey U test

2 |00% 5 &}

T olF-g AEE BYo| &el Aol u-Rolsich oleiel
WAL FAb F 4AZHe] Aag F¥E BAUK
Gb).

2. YELHEHEN 0|X= capsaicin2] SESH Foio| CHst
MA0E &

M g3 el capsaicing 5od He RHzaH F Az
) ztel Hl-E-E Holl= R gyes R-ﬂ'ﬁﬂ B xEle gt
ZEAEE FAL F 244 e ofu] FeHgl HEAE b
A2 6a). 5, wzato] Wrh=lo] 277k vj$ Al &
Ahgel] A1FATFe] Me YelA] ghoen O fSe] =z
2 AELF|VER 7153 34450 WAEYLA Sl o}
2k4 = autophagosomes]] #|5hél= dense bodies 7} o= S8
sh= 2= ol meieh 47 BuEA) g Aelehe

" AR aRe S olg B ZA el Abebal S4E

o] cbg FAEg o83 FeAAES EE4 e
Schwann#| £ A 47|52 g8 4E Hed dense bodi-
es2] F7paAbe] Felslglc). o] 2]dl WA Fab F 15Y o]
Antstdd S wellE= o & Ysbg s Tal

Wbl & ¥9ele 159 Fo HAHLE Sae] 8
7} B4 EA a3l 5] e HEEHGI dense
bodies2] o] 5 o] Doy Th). 22} F44 F
17| "] A Fell= 412 wide|} ezl 2] H4
24E vy

Al A e gie gk S5l uiep & AbelE B
Aed F, 2277} ol APl HEls H4EE capsaicin
Fof & 24A)17be] WHEE epd A gk dbH A o] 2N
AEESE - S&AbEE o|u| 24A)7kel| HojEAS oo
#H MEAo| FYUsf|An HEATFe] Tt E = AR e}
WaicHas 6¢) shzlgt 45 425 F54 M EFM=
ks g e Sabs 9ok 3, capsaicintod §- 1
FYol= AL AA L] Mo 2E 4] WdEI v EEE
2lopr} B2 Ho| 4 X7 el fleAe 5 EgAdEE
vepfielcl 2d Te).

gh, uhxAlq 3 B A daa vt
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capsaicin¥-o 24417 Foll F 417 EFelA] 2 wishs 2
Ag o ek ad 6d), 159 Fole Fealde Waks
TE 254 Fo4 Schwann 4| 2] Wil & SF44 %3}
shs A%e] FHskE e HHEAE 94 2 84
25 W= gt e o) AEHaE Td). A F
AHe] AR Fells S4F2] et vide] o A=
5| ¥-5] 9 et

o 3

Capsaicin-2 3= FF$& Fulels 52 2 capsaicing
Ao Feistd 4AHBAF TEAF AT AT
ol ek WEE dagle AesE o gi=HColeridge
and Coleridge, 1977, Limlomwongse er al., 1979; Longhurst er
al., 1980). Capsaicin®] HH3-E3= Fei=i= ofev} FE9
WA o wha} b2y uvbebulei(Virus and Gebhart, 1979),
capsaicin® 414 Fe| FedsiAE A4 AASHEAY
(neurotoxin) 2. *-Edln| Fe2UARHFE Ad9Hoz g3
AlA FF7ded T A= f2HA glciGamse et al.,
1980; Jancso er al., 1980; Cervero and McRitchie, 1981). 4=
2o TEsabEl & A5l g ASA sEEAEa) o)
W B35S PR A2USS 9osT ye) e
A Ap=of] sl Aulalel eblabE AN(desensitization)o] e}
vl Szolesanyi er al., 1975), 538t dejd el w2l= Ho|z)
ebct 1 slglchJancso and Kiraly, 1981). 2} Walls
Fitzgerald(1981)%= A< F-Eof capsaicinS Fo &9 nﬂ
B2AA D Hoolrle] WshE Aoz B3 v} gle
o, Chung F{(1985)3 8.3b5 A|ushis 41758 S4 &4 F
&« Eadbgo oy A FEel capsaicing Fo 31l S
Aol Y g 2A HEEHE gL BEe
ch= Baty: gloSzolesanyi and Jancso-Gabor, 1976; Gamse
etal, 1981). Capsaicin®] o|2} 3L B3 Fegfe|} Fo
v el wel o2y sl (Jancso er al., 1985; Ritter and
Dinh, 1988), & Al§ el M SOmgkes) F2 u|83Alshelwt.
AL O HpSAbe] Bzl o] Fral #po(Gamse
etal, 1981), Foigfel] glej M= dFabEel met oj7ie] 2
#ajch A% AFASLS 125mgkge] 7HE & EpE epd
o}il &u(Gamse et al., 1981), 45 dF2= 950mgkeS F
spgled® 2 Wslr) ook #ledchHarti, 1988). Geppetti =
(1988)> 125mg'kgE F+H5bd& 745 SOmgkgE S+belsd
& Wy o fapAHe|n) Ealelcka sl 5 Fod ko] 9lof

= o5 oeket il Sl B3 gl 2 Al g o
HAHE Fof EaF HAY 5 9 k4l Somgkee]
= 32 FAlstE o Capsaicind 417 =4-EA =2 2pa-39,
w7 ez A 3y S5E SukEslER ofedt AW E
off 559 AFbele A7 vk 2 AgelM e o 40%2)
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Abkgg Jebfigl ey, mete S5 A A E capsaicing F
of & {3 Fogo] Tejs ool Aler A=)

Capsaicing 414] FEo Fojdly 2P| 2p2 Hpal7g
AHES} Fp3x dAFHE AL R d3-E maHe] 55
= vol4t S5l di# HANNA uhEs] Fabcda a)o
(Fitzgerald, 1983; Buck and Burks, 1986), 412} 213e]| Fof gk
capsaicin- YRAZHZFANAM EF e ulEsie] A7 o
Tz BAFMES] A4 T0%E, Fr2A34 % 95%7A]
= gajalzl 4= qlebar shedcHlancso er al., 1977, Lawson and
Nickels, 1980; Nagy et al., 1980; Scadding, 1980; Crozier ef al.,
1982). 2417 el capsaicin® BE XS ddzeg
aha| g B atrh gl dbd, AY M 2] d8x Hf2)a) )
He enE SESe] slTHATFE eral, 1985). Henry(1976)
= A4 213 capsaicing 597 Seoddl F 3 S2] 5w
A substance P7} 48% 348y S8 ¥IEel T Hayess)
Tyers(1980)4= 81% 2| 3}4-F H 318le] capsaicin®] 47 =4
B 38} substance P7} ¥4 7} gl 22 vl HE &4 o} Substance P
2} calcitonin gene-related peptide(CGRP)3= F-z}h2] Hghef] 2
& YAFAHAE Ahlel e AAALEAR o5
Hete|l B2 Faaidel foshs o2 ziE 3 gl Per-
now, 1983; Salt and Hill, 1983; Amara et al., 1982). Capsaicin-2-
datdor FFE FHAFE AEe] dow dibde
capsaicin2 =8 F5-F A7 AEEA oA i4F
zk3l glo w2 2 Ed|(analgesics) 2 AREE £ gl zl=aA
2 e 2 opa]wtal o] 2 d) abfel] il H TS glof
A Fate] elzka]lx gl % F-Eo| M2 capsaicing] ol )
o ek AT =2 HA e o] fola] gla] Filed o] 52
HA4He fe] ofjefg Aoz Ma=glod 3L AG
= 4172 F9 4733 DE24] substance Pl2] AAE
A zhste] & o capsaicin®] FEF2H8<] 3 d7= #) &=
AFEpe] 5 7|3 2 Se) g 2527 5t
A 7Fed S =28 d 4 gl Whdel} Alzbyig.

2 AHe M da 21139 capsaicing F-oJ3 F 3Ss]
HpiA e M2 ol F Hele]=e| wHE dwyglic A&
R F el capsacing FoF H o= P4 F 1FUdFAAE
Ha 5] @elM CGRP2) SPeof it s kA =7} s}l o)
27} FAb F 1708l o] Al Aol 55 7] A)3}s)
 AE AT & UL dAqFgu-E P FAFe
CGRP7} SPof| vls| o5 4l#ig]c) 34743l A CGRP o
A M Zxel SPofd HEL £=F Mol vng HFME of
A xe] w7} 15d7 25 Fadiecs) F44 F 194
o] A Folle A MEL 71 Sl e, & 407
Hell4| = CGRP M £ 7T e] SP 4] M EET} v
A oz HME e HEEE A A
substance Pi= 7}4-8}7)= &bk ¢34 gle]=)=] epelon,
CGRP2] Afo= 72| $143%] ¢leiF b= Chung er al,
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(1988)2] Hape} oAl [RE, o] %2 substance P2] 7+
Aol EMthe WAl = Exsleg Ay o}
WUE 7 glov], OGRP2] 774l 5 URF4A el m2
Hr e A=) of A Jebd ¢ s sleg AfrEg
o g A543 M Eef Y F Wefo] o s zhzh oA
ol MES rp FAL F 24472 M A2 HEE o]z
warom, 258 7 o3t F7Ek A= gl oL
A o 3 olw 2 A el Capsaicin 417
Hejo]| =52 -a’-“,—ﬁ-']-ﬂ]—‘g'—%: vhij] 8} 2 2 (Jancso er al., 1981;
Fitzgerald, 1983; Buck and Burks, 1986) S=4}&7)|= 445
EAF0 45 o} )3 o] Falx] EIa HEs e
2 el ole] MEe] 7} 24 W] EabAg dy &
7hshs oF4E Mel Ao Mabegich =3k £ Alge) da
Z5E Aol HpidAgEeA F2E Hdges A4 alge
=52 Wik rlgaeR defufs Aos A=, o
A2 o A7 Fae dAFgd aeg JE8 47
A2 A olE % HEE Al71H ez Esha]e wskew
# AY d5 4= 5o FApEE AY F4 F 1544
HiF =xt 2P AstE R o5 el wel dsbE gt 4
F 25l M 1R B &7 Azsidc) o2 54
714t E d7abEel ohel 2jHe] =) % ook, Ga-
mse G{198 1)l mp=m g4 52 49, S A A
2 9ol gbx#] 2Ego #bg] AL, Bitmer2l LaHann
(1985)< =F 27 oy stdald sRdogs spsio £ A4
o 4= CGRPY} SPef| of&h weerdul-g o] gds)
HEEe A7 SHEEA] Seeded o A7)E bk
AFAbsel wheh o) He] Pgta, o] 52 o2k HEE A)7
off mbe} Faaba] ehsi7lel] & A#ell M FAL 7] A)7]
of whel 2z AlAsjete| =52 HAE Fabsle do FAHE
ook =23 Aapdn|E S o] &5t HehEgl wizk g 4
B Ada, F4F F 174" Al ol ofv] HefEHoz
o] He S Y ¢ g e gagl ¥ s s

-t sl b QFsich AR =5 w3 gy

alq) sj%ape] WAL ofx s Yeid WA )
(Gamse er al., 1981, Bittner and LaHann, 1985).

=3 capsaicin®] <&l st x 7| Hap FHefst
Hel Hef| Jate] 2] o FAsFo] AAHD sled YAt
P4 QAR ARARIEES L ol 2
9] 2 lFitzgerald, 1983; Buck and Burks, 1986), o] 52 cj4
o] HelFgHg WIS TuEA gedx 3]-?51.1_. Jancso
E(1985)2 capsaicine] 3|$:41742] BY 274429 =Py
HiELE e dclar 8l oo, Chung S{1985, 1990) = M
Aol capsaicin 5617} A3 FAPA Ao FEsh FA4L
Tz A)Flc}ar #fedch 22y capsaicin2 WubE e 8 el ap
A4 AFAFE HEA 7Y, daEAE A Ll A
= T4 fhisvhs Azbe] 2w A o]l 2}, Chung F{1990)2

Capsaicin2| SEHH7|H

olef] &l capsaicine] M ET m]a)z 4 gl P
e At 2 AgelME Nisslg4S Faf Hei4
A MEe] WEag Eeg 33, dooidvle FHo 4le)A
7k AgE d3E 2l FAL 15U 28BS A ZA M
B 2L He4 WS Jehl= F Chung F{1990)2 3¢
& £3E BAY 4 5l o)HE HAM)AL F9 o)A
T2 HE2® golgd 4 gzl

Capsaicing A= fFo| FAlepd dubyg ez w743
HES & &45 1 g2y o a5+ 3 g
Hea]= Hoa o2z] 9]} Capsaicine] #E2] z}z|g]e]
o AFAEAFEAAT JakE Fohe 2 #(Geppetti ef al.,
1988) 8}, whZ oF& TS wel= AL E A6 S
@] Al Zl ok Bl Janeso ef al., 1985)7} o} Capsaicin §-¢
ol 2]t 47 ete] =52] FA8ArR} o] F2] 3B il
e 9EA AT olF A ele| =8 BEa 7habA)
Zeo] Hejutgl 5 Eo] gl e B O e
o7 sk} A4 Al 35~ 300mgkee] capsaicing ¥ &5
Abetel & A Hee4alidds] BY M EoME n]EE=a o}
2] 5= #d(swelling)S F | 8} 31(Szolesanyi et al., 1975;
Chiba er al., 1986), Jancso S{1985)= B& | Ee|a] 4131 ¥
B 2R whd sl ol T2 HIE sl o shsd.
Chung F{1985)2 capsaicing T390 & F5+ 43z} o
A FrEAdA LTl A B0 F g dz st

+ AEAME HeihHgl HHE F o MAglA st

- 7] #Eke] AARe|HE o ] A, He 59, A5

A Ak 8 SA 0, A A d FellA s FRe] W
= a4 = iﬂ'ﬁ“ﬂ capsaicing Fe%t 5 Foe
A4 F 7P U vhE-S HeolE F3 = 882 g
FESHE YRES4ESE Fal F 244 el o]n] BefHa] ¥
SHE vrepdisl o, oj2iat Wals 139lvta] A &=
AV F I EEY] gl Mo A4 AHeE EHEel & A
w AEEE ¢ oglgdoh A Al dEedA R FAL F 244
e dense body7} 2#dH= 5 HejeAq HEE Moo
), el = A5A Hd s glx Sade] FAEE 5 @
W3S EY 5 qlgdvh e §-2ld deldes Fa4E F
244 7te]| capsaicine] o8] A& of gL wA] ed= H-g|7} 9l
din, 247 F HAA7E ARA4AL] A He A
At Frabgh g Bk whaaF F B8] agke] 2t o

& e A2 B9 ¥EI AR Ay Tl A
ghx2]e] A2 A el 417 4 F7) capsaicinsd] of S
717 Eeldigs Aoz AEHAS T4 F IFd M=
Mo BE ZelM 43 eE dir) =g e, &
Zlell e ¥ HEE BeolA] wdshdd Bxj47 3} Abaal4lA A
%= Schwann M| £2] SEA4 238 FHAle] g & Als
e o) 7} =gl Chung 519902 capsaicine] 2] 4]
el s FA AR« Woe odis T4
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Legends for Figures

CGRF and substance P immunoreactivity in the dorsal hom of 13th thoracic segment of the rat. a, CGRP immunoreactivity. b, Substance P
immunoreactivity. CGRP and substance P immunoreactive fibers appeared as a dense plexus most heavily formed in the laminae I and outer
portion of I[{[lo) in the dorsal horn, = 40

Changes of the CGRP immunoreactivity in the dorsal horn according to the course of time after injection with capsaicin w adult rat. = 40, a, 24
hr. group after capsaicin injection. CGRP immunoreactive fibers were observed in the laminae 1 and outer portion of II{Ila). CGRP-
immunoreactivity decreased slightly compared 1o the control group. b, 48 hr. group after capsaicin injection. CGRP-immunoreactivity decreased
more than that of the 24 hr. group. ¢, | week group after capsaicin  injection. The average area of the CGRP immunoreactive dorsal horn
decreased most. d, | month group after capsaicin injection, The CGRP immunoreactive area increased slightly in this group.

Changes of the substance P immunoreactivity in the dorsal hom after injection with capsaicin 1o adult rat. x 40. a, 24 hr. group after capsaicin
injection. b, 48 hr. group after capsaicin injection. ¢, | week group after capsaicin injection. d, 1 month group after capsaicin injection. Substance
P immunoreactive fibers were observed in the laminae I and outer portion of 11{I1o). The changing patterns of the immunoreactivity were similar
to that of CGRP.

MNumber of the CGRP immunoreactive cells in the dorsal root ganglia of 13th thoracic segment after injection of capsaicin to adult rats, x 200, a,
24 hr. group afier capsaicin injection. b, 48 hr. group after capsaicin injection. ¢, | week group after capsaicin injection. d, | month group after
capsaicin injection. Number of the CGRP immunorcactive cells also decreased gradually. Ammows(—) were CGRP-immunoreactive cells.

Number of the substance P immunoreactive cells in the dorsal root ganglia of 13th thoracic segment after injection of capsaicin to adult rats, =
200, Arrows{—) were substance P-immunoreactive cells.

Electron micrographs of experimental group in 24 hrs. after capsaicin injection to adult rats. a, In the urcter, periperal axon swelling was severe
and large, giant axons(Ax) were observed. = 42,000, b, In the spinal ganglion cell, a lot of dense bodies(db) appeared in the cell body. = 19,000,
¢, In the duodenum, large axons that contain secretory vesicles were selectively swelled, N; nuclens, Ax: axon. x 24,000, d, In the saphenous
nerve, they showed normal appearance. Ax; axon, My; myeline, = 11,000

Electron micrographs of experimental group in one week after capsaicin injection to adult rats. a, In the ureter, peripheral axons swelled and cell
organells destruction were severe. x  42,000. b, In the dorsal root, the morphology of the axons were very irregular. SW, Schwann cell, Ax;
axons. x 24.000. ¢, In the duodenum, almost all of the axons showed swelling and cell organells destruction were very severe. M; mitochondria,
Svi synaptic vesicle. » 24,000, d, In the saphenous nerve, the swelling of unmyelinated axon and destruction of mitechondria could be observed.
X 19,000,
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—Abstract—

Experimental Study on the Mechanism of
Analgesic Effect of Capsaicin

Jong-Eun Lee, Bong-Ok Kim*, Won-Taek Lee,
Ho Yoon, Kvung-Ah Park

Department of Anatomy, Yonsei University College of Medicine, Seoul 120-752, Korea
Department of Rehabilitation, ChoongMNam National University College of Medicine, Taejon 305-764, Korea*

Capsaicin, the pungent algesic substance of the red pepper is known o be a neurotoxic substance, interrupting the
pain conducting pathway. To investigate the effects on the adult animals, histochemical, immunohistochemical and
electronmicroscopical observation have been done after capsaicin treatment. Capsaicin 30mg/keg was injected
subcutaneously to the adult rais and afier 24 hours, 48 hours, 1 week and 1 month later, central nervous sysiem,
peripheral nervous system were investigated.

The results obtained are as follows,

1. The immunoreactivity against substance P{5P) and calcitonin gene-related peptide(CGRP) in the dorsal hom of
spinal cord decreased by capsaicin treatment in adult rats and the effect was maximum after 1 week. It began 1o
recover from 1 month after capsaicin treatment.

2. In the spinal ganglia, the number of CGRP and SP containing neurons decreased and these phenomen a were
maximum in 1 week and began to recover from | month after capsaicin treatment.

3. In u]cctrunmiﬂmscﬂp-tical examination, ti';-e most sensitive part to capsaicin was ureter and it showed severe
morphological changes after 24 hours. Dorsal root ganglia cells also showed changes after 24 hours. The other
parts showed prominent changes after | week and they showed recovery from 1 month after capsaicin
treatment.

With the above results, the decrease of the B neurons which transmit pain in spinal ganglia and of the

neurotransmitter, substance P and CGRP in the dorsal horn and spinal ganglia and destruction of the péripheral axons
could be explain the mechanism of the analgesic effects of the capsaicin.

Key words : Capsaicin, Adult rat, Substance P, CGRP, Dorsal hom, Dorsal root ganglion, Peripheral axons



