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{Abstract)

Capsaicin, a vanillyl amide(8-methyl-N-vanillyl-6-nonenamide) with a molecular weight of 305.42, was
identified as the active and pungent ingredient in red peppers and chillies. [t is known to be a neurotoxic
substance, interrupting the pain conducting pathway.

Until recently the neurotoxic effects of Capsaicin to adult animals were thought to be limited to the
peripheral nervous system. But several reports suggest the possibility of central nervous system changes after
Capsaicin administration to the adult rat. Capsaicin desensitization is defined as long lasting, reversible
suppression of sensory neuron activity. How fast and for how long the desensitization develops is related to
the dose and time of exposure to Capsaicin, and the interval between consecutive dosing. In the long term
Capsaicin treatment can lead to morphological degeneration and changes in some small sensory neurons,

predominantly unmyelinated C fiber afferent nerve fibers.
Clinical interest has recently been roused by evidence that Capsaicin’ s desensitizing action may be of

therapeutic value and that an endogenous Capsaicin-like substance may exist.
This study summarizes the fundamental knowledge(mechanism, receptors, et al of Capsaicin) of Capsaicin

for physical therapists.
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Capsaicing AU o] QZHE] oa) 440 tH(David, 1997: Fang 5. 2001). =&, 2] 3l
2 ol g5l #e 1L} A2 (chili) s+ & 25 o sty §3& Ftshe AAEY Aol (lFe

2 =82 200149 % T8 21 Aol gt A LR ARG

-219-



= 1995 71943, 1995: &%4& &, 1999: Caterina
=.1997: Blackshaw 5, 2000), o] 2 8] 954 4
AreS goitt(Miao ¥, 2000). Capsaicine
305.42KDa®] £A1%E 719, o] A tidt #84
(receptor) = A} ¥8 A Uch(David, 1997). 223,
gxA E2g fistn AGTW ohg, F5&
BAEANE FEE B4 Puhe Ao BauHn Yot
(Hayes® Tyers, 1980). ©| Capsaicin® F3hd =
7o) Ag B2 AT Alzke] g mhe} Hat

& 7we] z3d ) FrolA A ASele 5
S v7x] 23 Aotz de, ol9} e AREFAe
Capsaicin®] %ol vl sle] vebdel(z143], 1995).

8 7}e] 24844t Nicholas Jancso ©l 2J8iA 19603
Z¥HE] Capsaicinel AZ4AS) vile 93 2 &3
7} 2l2)7] A& (Jancso, 1960). Capsaicin®l
AAAF FFE MAe RN E TP gE,
Zo |77} F83}}. o] $A7]¢) wl#} Capsaicin®l
gt wgo] AAs FekAr). Capsaicing A £
&g AYELo] A3l 27 A4 (3HH) J4
Ezol @72t A4HA W (Jancso, 1960:
Michael JC 5, 1997) ¥tiE 3134 S4utgolvt &
7HaH(desensitization) 3448 Holx] ¥ Al & 7t
g8 dhgoln, A} A6 dig YeiEE Wse
=alalx] eieH(Szolesanyi &, 1975). 22 ANYFE
o] $E ojg} thE uhe-g Helt}h APFE] T3}
A4 e Feagde] dARAAE 5 27171 A2 B
g AEs} o gAlE a2 (Nagy 5, 1981 o8& 5,
2000) o] Mol &2t FE2ARYR(CAF)IS 3
7o) 2+ F2AAN R (A-F)7) AgH o s
v (Scadding, 1980: A%3 5, 1998: °|F& &,
1996) AZse B ASH R FFo W ol
A Astsdle Aos BaHn JAck(Nagysh Van der
Kooy. 1983: Szallasi®t Blumberg. 1999:
Szolecsanyi, 1993). °l A%, Substance-P$
CGRP(calcitonin gene-related peptide)$t #<
tachykining RHAIA A4 dEuke-& ob7] 217171
o Ro|tH(x]-23 =, 1998: Holzer 5, 1980). ol¢h=
23], 254740 & A734 AY AR3A} FFAIA
A%9 UAA739 (intrinsic neurons)& capsaicin®
AHAQ 48 A e Aoz JEHEH
(Anisworth %, 1981). 2} 2 A7AEd %
Ao A% YFME Capsaicino] FeIEHA
W3le Jdoyln, 23ARATNE daS vATe B
37} e 3 3lth(Ritterst Dinh, 1988).

ZUle] A8 2 A BAEH tige] ZelA 5Tl

A FAEET A 1% 2 es s §el
A Capsaicin® ©]-43 438 3z gict. 22y, bh&
71238t APl e oA de] o] &5 A1 Uxn
a2 J|-oly dFATe] g Bag A3 7Iiske
uigl | 22X 8 FokdAe 32 o] Capsaicing ©-4%t
A7 AL B g ol 417 Wl B ESE WY
A7} Capsaicin 3%, 514 & 5ol A8l A
= A7z GA3 AFsl FA4 de Aol BEein
oo ¥ ¥ Capsaicin® o]43 A¥8E AAE o
Capsaicin® &4} olsjst 4l FAM =
go] Azjg} Atz

.= &

Capsaicin® 383 12& 29 1M e Hiet 2
o] Vanillyl 2219} Alkyl Ab&ol] e = Aol o3 &
Ao} 2% 8-methyl-N-vanillyl-6-nonenamide %=
£ C18H27NO3°|t}H (Michael# Willian, 1999:
Fang %, 2001: °]%& 5, 1995: 749a3, 1995 &%

£ %, 1999).
OCH»
N
|
H
OH

a2l 1. Capsaicin® &}st® 2=

1. Capsaicin®l 7|™

Capsaicin®.2 21314 # 2] 249} F2t(dorsal horn)
© 2 B¥] Substance-P9} CGRP(calcitonin gene-
related peptide)d A% WAIMNEHEZAHY
(radioimmunoassay)® @ 9 = 3 g 3 H
(immunohistochemistry)ell & 945Ut o] BAE
& X9} Aol FEEUA gid el dojdhe A
ANGEGZA o dRAFRT ol 349
Laminae I 23 [13°] 32 E¥3ln §4& dg9dvtn
aeiA] e FFEEAAM R AAo] F2 £2A7
A A" (David, 1997: A48, 1995). £,
Vanilloids(capsaicin®] A%)9) 7zt 1734 &l A3
Ca o] 29 #4& A4 37 2R Y550l 7] v
© DRG 4799 “Ca ol&9 F42 FUHA 2,
Vanilloids®] 8481484 (antinociceptive)®] el o}
t):=A1 (adenosine) ] AAjo] ZAMEIRATE. Vanilloidsol
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tate) 334 (dorsal spinal cord)®] AlYEZFS] WAL
Ca*™* ol & oluicAle) FEoEAY WES YoF]
o}, wjerd 2 AAA MY %o Capsaicine-2 g
Ca o|29] F<ol thgh Nitric Oxide(NO)&} 2H H#7t
3k A A Lee, 95 Kim 5, 1997).

Capsaicine YRR 4e Mxgd A=
Capsaicin/Vallinoid 48] Agstz old wiat <
o] AY(Na* ©]& Ad, Ca** o] A9 F)o] ujA
gxoz oz A XA 2l Na*, Ca** 59 Yol &
7} ZolAlt}, ofol9] FErl EolAH AP A AXe
A xzete] §3to] AL AAALEL 0] R,
Local peptide7} &5, giIoz HX|d =3t
o] ZEA97F oot FR-8HA Bt olelg FEof 9
8 £ T ulz A3 B3] vehdth, o] A7
H}He 2713 Z3H(immediate effect)2t & 4 Ut
27134 &3} (long term effect) A=, ATU9 5=
9] Ca** o|&& A7 Hol2Ad (voltage—gated
cation channel), & Na*, K*, Ca** o|& ALEL %
A zbget Apghstn] ARG EA D peptide WES o
A g}, o] Capsaicin®] A717HES 55l gk vk
< Alshed #AQE Aolgkx Azt E3t, ¥ 45
el 4l (phosphatase)d 4% do7 €74
(desensitization) & ZetH(Lee 5, 2000: Szallasi
9} Blumberg, 1999; Szolcsanyi, 1993).

AR FGArE dojvte FHole Cat ol
Na* o] o] 3A st AX Ye] Ca** o]
WA 28] 8 & (protease) & SA3AH EAvERA9} 2
o] 7153 ¥73EE fdshe oz FEH oz, A
7399 vlA AR NAHZALE Bajsh o]d w) &
2}8) Zl o] F (axonal transport)o] AeE o] Al Zury
ol Held Ash(A173499 &4 € ¥y IHE 4o
Zloh, Al Z o) Na* o] &8 AX ¥ CI o] &8 %
Ao Y& 73l sl MEe| NaCl S3AE
YAt ool upe} A X ylelA FE(H0)e] ute) &
o] 27 So] AEZEZ(cell swelling) T 454 AEH
3} (osmotic lysis)& do70ct. o3t 71H 23 4
7ol FAL dejdti(Michael® William, 1999:
Oh %5, 1996: Lee, 2000)(2% 2).

HZodle 2-5(2000) oJ3te, 217 A Zol A
ALA B5NTIE BAsRert 3 Aol ezt B
MR L] 2t Mgl gle] Capsaicinell &g
EEG o]2Ad, & Capsaicin Ado] lon, o] Ad
o]l d¥ 4 Y U (+)o]E0] AXUZ FYE
FAARALE FEAFY, |2 U ti7x] Ago]
7hgslthe o] & oAl efdd] o) 2 &) A ZHE A}
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Aejct, wtebM Capsaicin A'del §3415 WAjel &1
Ho| & 4 slch. d7jolAM FE& HL& Capsaicin A
o] &a] Bo £AJ3}H Al o] AL Yol T B
Aol g3oA FUAIZ EFo] ofdelE, & & o]
o} AR 7152 3k Bo] EAE Aolele 71 3t
o o $-€3} 129 285 o] 2AE W) 98 =¥
it o124 sl Al do] 2l EAAY o] ek
Fao) o) HA == o] 71R] Adadeldt. o] BAE
£ Capsaicin A4S doAFAUx, 53 o8 A F
12-HPETEZ® 40| 713 ZatA AdE dole R
< 4t} o] B42 Capsaicinde &438] o & &3
ojAlgt, 33 27} v vl &3l ol d 7)ol b
g Aoz Jehgrh

2. Capsaicin T2

Capsaicin& A3 AHEols] Ael3 A= o] Y
o] 23slo] e S2le AV &Y AW AR
2 o] F2o)AtHCaterina 5. 1997). Capsaicin 4%
U@ =84 A4 w4 dok(David, 1997). o] F
£+ Capsaicin® v§& gtigt ozl in vivo’d ol Al
B4 dalZog WgEe glog Ause 24
o 2% $489HClapham, 1997).

439 ZA o) 2As, Capsaicin® &3 9l
A 29 $84& 748, Vanilloid #44& e
A7+ FEske cluster A lth olwje] HIF L A
o] Fojx o 3 FHRoA AgEd 23 & ke 9
vlo[th(Szallasi &, 1993).

Julius®} 1 B85 3FHQ expression-cloning
strategy= ©[-83}, Capsaicin®l bindingd+ 24
DNA encoding proteing #&l3] Wict. o] A7 71
224 (Kood 5, 1988), &2 Capsaicin®] sera®
HE A XU FZHintracellular space)&2 2 Lfol&

FU4E 7HeA oz oAl s Sk
AHE Attt e BAA QMo Z QEld B £ Qe
o] ¥zle dYHE 281 chelating 2o B IAL
% 2" E2Hspectra) M BA7 s

F8A Tl e wxZoaHE 4o FZoz B
5 Agddhs A4 AX, AFEdA Ushle 3
2 98A Uk 34 2 AAA2RE Agde
mRNAZ} 15 AZE T o N ELA s e ¢
iAol giEo 28E (DNAsS ‘Library & wHeT)
o] ‘Library ¥ AtlZ(large groups)& ¥&3tx Al
2 999t} Capsaicindl A} 3 PR vkg-ale=

=)
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18] 2. Capsaicin® Mz 7|8

= o

AZES TE, @Y cDNAE AAFLEZA 2E2
Capsaicin 484& T3 d¥ade DNA-encoded
amino-acid 9&& ZA3ct. Vanilloid 9]
Capsaicing 3}etH o2 WA|gta gl7] W&o 2 8
A€ Vanilloid 44 372 1 £ VRIoIZ B3
&3t

°] Vanilloid 48+ vl o] 1, Ligand-gated
cation channele]lAu Et}E oyd A} A33A 2%
@t} Capsaicin 349 £ g B9t FAE
RTX (resiniferatoxin) (Michael®} William, 1999)%
UCA (ultrapotent capsaicin analogue)7} 233 A%
qA & & glen(Szallasi &, 1993), 284
Capsaicin 7331491 Capsazepined] '2#29ld A
tHSzallasi 5, 1993). A Capsaicin +&4& Ut
& X3 29 FolAM ‘HIRTXY WabsAtzlel 23]
2 4 ook, $849] capsaicin¥e] A3 SRS
A3he Na* #9€ 233tn, Ca™* 3 & 23
AEA U Ca** $2o] AL 715 &3 7, 5
Aoz FAAN AAYLE A, 2o U, B
Ho gz 7tgk Capsaicin 71 2H& Capsaicin® 4
4 gF& 4d9gsir)d) FEsith o] ndd w2,

[e]
<
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Capsaicin® RTX¥ Z#A|Q1 F)AH1H (capsazepine)
3} shtel 3% A% #9E FH8kn, T2 E(protons)
7 ke 2433971 do. 2813 Capsazepines
5o A4 7147 dE9 in vivodt in vitro’delA
Capsaicin® RTXZ #3h= ¥H8-& blockAlZlth, <
srdo 2 FE&AES AN HXE F BEyHm,
Capsaicin #&#o g o]} & 2iP=rt 7 E of
7A, Vanilloid #&37 743 2 495U 1,
Capsaicin® RTX F-7¢] #zt=elA Vanillyl 34
3 B4 g8l Agdrt. v, 9d ¢844 =
dof|A g} BEYAshz R ot 2 Fo] oF &
A zAo| M9 Capsazepine®l <& Vanilloid
£A9 A3 S ZraAyE, Uz g z23e 18
A gtk Aojrt.

Szallasi¢} 19 $8E(1993)& A 7] & =
A Vanilloid 4839 723 &F4 A
2A8E Wil F9 #£84 $£E<IAM Capsazepine
o] JAF 71d-& Al Vanilloid 5839 28&
A2tegda o] Z4-, *HIRTX binding £4& o]-&-31%
t}. o7]elA AZE Eold *HIRTX bindinge 7184
Vanilloid 848 fdste Aoz Y45AG. of



binding2 #44¥ HIRTX binding ¥4& o] 43l
MGt oA, 98 R EYAE,
Capsazepine A4, 241734, utvto) A *HIRTX
binding& JATE AEFAA L, o]F AN 3
sty 321 73A AT *HIRTX bindings] ti3 3

(&3 ) Vanilloid 39| M&tsty ofalst

b3t 207 A HEE Vanilloid 7849 33}
g FEAAT. aga o] dHolA Capsaicine 3
&, F2A7A, w3doA Capsazepine? S8 HT)
7384 *HIRTX binding® A&t

>

138g971d
A=)

2ekx Ko

& ¢
.
=)

A d o2 Wyl
agonists(vanilloids)

W2 9] agonist

Z421% §4 agonist

Antagonists

A= A3t Ee

A2 7159 23

FgAe 72

Ligand-gated non-selective cation channel

Primary sensory neurons in dorsal root as well as trigeminal ganglia(peripheral
and central fibers and their endings: perikarya): predominantly small neurons
with unmyelinated(C)-fibers, but also some largy neurons with thin
myelinated(Ad)-fibers

Sensory neurons of the vagus with somata in nodose ganglia

Intrinsic neurons in the CNS(e.g. preoptic area, locus ceruleus, reticular

formation, etc.)

Capsaicinoids(e.g. capsaicin in red peppers or piperine in black pepper)
Resiniferanoids(e.g. resiniferatoxin in the cactus-like plant Euphorbia resinifera)
Unsaturated dialdehydes(e.g. isovelleral in the mushroom Lactarius vellereus)

Unknown (protons or proton-generated substances ?)

Olvanil and nuvanil (apparently more active on central than on peripheral

receptors)
Phorbol
positivecooperativity of binding by the receptors)

12-phenylacetate 13-acetate 20-homovanillate(abolishes

Competitive : capsazepine
Functional : ruthenium red(believed to block the channel without interfering with

ligand binding)

Reducing agents

pH

Heavy metal cations

Temperature

Calium concentration in the extracellular fluid

Thiol-protein: most likely oligomeric with at least two interacting binding

sites(positive cooperativity)

(Pain 68, 1996°14] ¢18)
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3. Capsaicin2| ZAZAE p|X= &

ZAA A A+ Submucosal plexus, Internodal
strands, Myenteric plexusZ FA5o] glth. F4173
A%l Substance-P, CGRP, VIP(Vasoactive
intestinal polypeptide), Somatostatin, Met-
enkephalin 59 A% =g4o] go] &5t 1 Jlct
(Brain ¥, 1985: Costa . 1985: Fahrenkrug,
1979). Capsaicin® AAZAAE9 AAZE = 27]
2E] 93PS nAe, 9y AAY A/ 944 732
ARNE AZeh] FNRAAEY] = GEIWSS
FE3l8, o] AFE o8 ARFALEA] #HE FA
50, o] BAge] ATl NI F=PTt.

Substance-P ¥4 AZAEL 2431 F2 &
Y2 &2 Feel] 28 FEAE &S P
CGRPE %9 5% dAlshs 71%°] n 4dFE]
AE QAte] Bl S dAshe B9t cAMPI ZEE o
dE FE71E AFsk FE2Z AX A A3l
Ao %3 FEAHE dAste Aoz F5dT
Pe Z3t# FudM dAHND HEZE olgAT]
ALEHIE oA 5e, A ¥6) 2 Q&ed ST
273t} Somatostatin, met-enkephalin
28537 S48 Ao} FAFH (S5 §,1996).
Capsaicin® %o F Z7W ¥I}E 29,
Substance-P$+ CGRPE A4REI = F4] FIHF
gz Q@ HYBAE 74, BHFN ARl
sk A @A W3k (Mousli §. 1994), 474
A7]9] Wsl5o] Jehdrt.

=

1.9
w2

4. Capsaicing 0|23t Agd| U0 62 K|

L

Capsaicin®] W33 Fde FoPo} Ty, 1
g1 559 2R xd e} ch2A Jehdrh(Viruse
Gebhart, 1979: Jancso %, 1981)

Zo Pl 2zt Ado] we} 35-300mg/keg?!
7%(Szolesanyi 5, 1975), 50mg/kgel 7-5-(A43,
1995: o]99 %, 1998: o149 5, 1999: W7o} &,
1997: o}444:, 1998: o] F& %), 504 A A5 (&%
£ 5, 1999), 0.1ml9 73-$+-(Mitsikostas 5, 1998),
250ug%) 7$-(Iadarola 5, 1998), m3t3 el A
imlY HtE®e] 0.2ml2 7+ (Blackshaw

°

=

2
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2000), B4E5 20-45mg/kg T HAFELEE
o] 20-30mg/kg9! 7% (Chancellor$} de Groat,
1999)2 v} tieksitt 12]ln Gamse E(1981)2
125mg/kge] 7V & E7E 2ivka 3igith. 2Ev
o] gh= yHi 2 50mg/kge] 125mg/kg £l Bt 94
olehe ATHE.I(Geppetti 5. 1988)9} 950mg/kgs
Basd e Wzl gisite 97EnE JdrH(Harti,
1988). °] 7%, #e AXFAA 950mge} % 23
o] B JHAE £ JE Folng AFgdye EAE
AT = 91& R Bt olglzo] A7 71A] Fouyo]
QA% RE FalzE 30mM o2 Fd5 1, #4F
47) BEd T £ & Aele 0.07-0.7mM
FER e o] gutA e[t}

Fojudd A e d3tFArdy el 7t Bstey
Gamse 5(1981)9] A¥oMe HaFALET B7h)F
Atel 537 o goha sigen, daFAbidM =
satz2, ey, ssisge] FARRe Wile] Sl
AurH o2 w8FAle)A Capsaicin £9& 10%9]
ethanol# 10% 9] Tween 80, 18] 1L 80% Al
2 A& fuld} Capsaicin® 10mg/mlE Ho Bol Al
£l 5, 1997: oj¥9 F, 1999 &%& 5.
1999: ot¥g %, 1998, o444, 1998: H43F,
1995).

AEA Ao gHozZE A YUE e
gon AHY, ANLAZY] G dFL & F A2
9 (Fang &, 2001), @A) =4 EXA 2 ol &
Ayg, 49, dx¥A4 AW F (diabetic
neuropathy), WA X3 ¥ A7 ZF(postherpetic
neuralgia), AT §55FT (postmastectomy
pain syndrome), TP F%(cluster headache) &
off s2o]1 gt}

FA

e

. £

Capsaicin® ©|-43 l2iide] H4¥L jARE &
o] Algxlo] o1 Ut} o] Capsaicine 31313 280
2 A% FAEZF, 183 B5% Adste AR
e AZEASAR i3 5HAALS AdPer
A vyehhe 3 SEAAES, Avle] A9 2
A3 PEAQ Aol d7|A 7t FEE Fe
Vanilloids(capsaicin® A ¥)2 &€ W9

=3
o



axotomy2 e AZHE = Wil WslAteld] H}
& fAMol nehe, 7% glo) T3 Aolst sle
o, 7143 ARENE g AAYS F Liga ol
gk, Vanilloids® B3] 25 &7 7Hche Aot

Ze FERANAL o) FE2AANFE A9y e
Agrete] 215 HHE 3 4 3= Capsaicin® 532
ol& Ao] BAZ sl BB gelA] o84
o] oy JAANE ALY £ U dA HEF
28 e g 443l o842 & U Aoltl oAe
2o AE Bl JAEBeIA g gl JdFHoE
ofgl 7)1 238t REo] B8 E HAAA YAEA
89 M2 B AAE FE3eol & LR AR
A=

=0 O
6 = T

z

(1 gd)

743 : A% g7 5o capsaicin®]l FFAAA
AAAGEA vAe dF, AW A F9=
=, 1995.

Ao}, o] %2, w53l 5 ¢ #3F] MM 2/EdRR
2t c-fos® c-jun FAAY W P A=
capsaicin®] 9%, ti#ts8te|A], 30(4), 351-
360, 1997.

48 AN, 32U, T Capsaicine 2 =9 A
734 el vl s gk, i) et
3}7], 32(1). 1-9. 1999.

olA4 : Capsaicin® 2 ¥ TRAZWFo]A
methylcobalamin F<¢ 23 HEjEtH W3], o
g A4 #E}3)A], 16(5), 678-681, 1998.

o)A : Capsaicin: Then, Now and Tomorrow, ™
FAsletel] 95 FAlgheti2], 38-44, 1995,
o] 3, 243 "o}, 5 ! Capsaicindl] 23 Fx5
E P2 St AR ol FEA 20 nlA
agmatine®] %93, U8 A], 33, 733-743,

2000.

oj¢d], o] 37}, e, T Y ¥4 FAY &
d oA Capsaicin®l 49 c-fos BHd L AFAl
7349} substance P, CGRP¢ P& 93, g
#5313 %], 32(6), 761-773, 1999,

oldd, Z7F, °|%F, T ¢ Capsaicin®] 4% 37
Lissauer A7 20l vlA= 43, dsiFezA,

=
o

[
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31(6), 971-980, 1998.

o] e, Z¥S olgd, $ : Capsaicin®] EEJA&E
T2 vehlle 71 B8 47, faeiRzlA],
28(5), 507-520, 1995,

o]FL, oldd, &3, § : 7 &% 2/URYYNY
ARALEHe] v]X= Capsaicin®] 9%, sl
128} 3)7], 29(3), 315-325, 1996.
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A3}, digtalHeslx], 31(4), 629-635, 1998.
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