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Abstract — Capsaicin is known to be an analgesic agent, affecting the synthesis, storage, transport and release
of substance P, the principal neurotransmitter of pain from periphery to the central nervous system(CNS). DA-
5018, a newly synthesized capsaicin derivative has shown potent analgesic effect comparable to that of
morphine in various rat models of experimentally induced acute pain. In this study the mechanism of analgesic
activity of DA-5018 was examined. First, the electrically-evoked contraction of guinea pig trachea was inhibited
by DA-5018 and these inhibition was recovered by incubation with capsazepine(3 uM), capsaicin receptor
antagonist and this result suggested that DA-5018 has affinity on capsaicin receptor. The correlation between
the norciceptive threshold and the release of substance P was evaluated. In vitro perfusion of slices of the rat
spinal cord with DA-5018(10, 100 uM) produced a significant increase of the release of substance P and this
increase was less than that of capsaicin(10 4M). The norciceptive threshold of rat treated with DA-5018(1 mg/
kg, p.o) in tail pinch test increased from 2.9£0.3 to 23.5+6.61. Tail pinch latency increased to a maximun at
15 min after DA-5018 treatment and then declined to control values by 120 min. The capsaicin-evoked release
of substance P from the spinal cord slices of rat treated with DA-5018 reduced from 2.38£0.79 to 0.69+0.26
pg/mg wet weight. This reduction reached to a minium at 15 min after DA-35018 treatment and then recovered
to control value by 120 min. These results mean that analgesic activity of DA-5018 js due to release of
substance P. The effect of DA-5018 cream on electrically-evoked neurogenic inflammation of rat saphenous
nerve was compared with capsaicin (zostrix-HP). DA-5018 showed 34% inhibition of the neurogenic
extravasation while capsaicin showed significant 67% inhibition. This result indicates that the potency of DA-
5018 in the release of substance P is less than that of capsaicin. These results suggest that the release of
substance P is partially involved in the mechanism of analgesic action of DA-5018.
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At 712}, el A2 72 (neuron)el 4] substance
P2l f2le] ZrhEs 7hA 2o (HokfeltS, 1980: Lembeck S,
1981; Yaksh 5, 1988). Synaptic junction®l] 4] 4173128
¢l substance P-f-2]= neurogenic inflammation=} 7] 9) =
ofz] shehibgel glelr Aol @Feste o8 Mzt
mastA| £2] &3t F557E A50] Lot A oA hy-
peralgesiaZ- -f-= 3K (Lewis, 1937; Lembeck3, 1981, 1982;
Burnstock: 1977; Bernstein, 1981; Carpenter%, 1981).
Synovial jointel| 4= substance P3= synoviocyte2] =413}
PGE, & collagenase®| §2|-& £z13}o] Fule]~A do
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DA-5018(N-{3-(3,4-dimethylphenyl)propyl}-4-2(2-
aminoethoxy)-3-methoxyphenylacetamide hydrochloride salt)
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o], A¥ge] Falg Rl LA T e Lo}
Ack. ZAOIAEL Sigmarteld, 229 - HOe|sh m2
)& FPetEAA TN} ALeshlrt

dESE

A¥E B2 Sprague-Dawley(SD)A] 24 #H=@-554
180~220 )24 54 WA 22 (SPF) FE2 0= B&
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o] HEE ANEE 6~77le TRG AT wAstT 370
9] vl Abx]e) W& £ jsometric transducerel] <123}
ot 1g) AAIHE 25 142 4k 15¢ H o2 A
Aahda] kA EAZH ok DA-5018 & 10°~10° M7k#]
Sato] Ran=6~7) ARD F 1412 F4 A
T DA-50182 ¥FE 84 10°~ 10° M74A] ed4estod 7}s}od
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Saria, 1982).
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o] lumbar enlargement B-E-Z F2]sle] aA 212 & (1
mm’), FF42 o) A #HFAFHE BF= 0.02% bovine
serum albumin(BSA)e} whw 23] & 4 ol A A E(10 4M bes-
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WA -5 IN KOH 0.5 mlol]| 27} 3704 sh-2ut
B}Fx g t}-8- N HsPOs-acetone-§9) 4.5 ml5 o 4182
3} & alzole FHgle] 620 nmellA FHT =3 slgich
Evans blue-§-].© 2 calibration curveZ 2HA]s}o] olaf 2}
e Mo 2 &HTHE Basiadch
ans blue ug)* 100
(Tissue, mg)
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Neurokinin-1 =25x| H& Alg]

4 SDA HE (200~250 ) BHFA AL & HE
sto] WZbE] 306l 23]2] homogenization buffer (150 mM
Tris-Hel buffer (pH 7.4), 120 mM NaCl, 5 mM KCI)& 7}3}
¢3 Brinkman polytron homogenizer 2 &3} A] 712 40,000
xg, 4elH 2087 YA T2 ShATh FBES buffers
A sted 50 mM bufferel] @eRAIA ARg-stdct. =42t
Hekde gzl 2T 510 mgmle] HEE slgot
(Gitlerg, 1995).

e AAYAGL FAENE00 pg/mi)ell PHI[Sar’,
Met(0,)""]-substance P(Dupont NEN, 38.5 Ci/mmol, & &%
% 120M)sh oF2E shalo] 4TelA 908 ulgAFh
Non-specific binding¢ll+= 1 4M substance PZ x}-£-3}5it}.
ul-2.982 cell harvestS A3} 0.25% BSA Lo g o
2] 24l G/FB Uniplateol] oJ3}5}57, W2 buffer® 39 A
#stgde}. Uniplate® 7FA]7] ¥ TopCount(PACKARD)
$ 183} Sge).

Calcitonin gene-related peptide (CGRP) =2X| Zst A|&

4 SDA) AE(200~250 ) FEA| ALk ¥ (2] 4]
o)Vg Ba)sbe] Wbyl 208) 23)2) 25 mM Tris-HCl buff-
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2 E AZ) & 48,000x g, 4T A 2027 A B F)
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Wiy e 25250 pg/100 o] HEE shedch(Mime-
aultz, 1992).
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lyethyleneimine-8-<4 © 2 w]2] 4] G/FB Uniplatee]| of3}3}

3 Y7+E bufferZ 39 Al A8t Uniplate S 22417 3
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EA 2l A<l 71V HE7 |3 A7 xpFel d)s) A
BaAl skedch. 71u= 7)ol e 10~100 nM2] DA-
50182 &g Yoz oo 1000 aMell4 =& ot
ehfislc}. DA-50189] $5uk-5~2 DA-5018 22 2|3
2Hd3] AAl=] ol ghafelAl =2-42] Zlg}A|el capsazepine
(3 uM)YS A A Aol s DA-50189] $5Fulgo| Fig.
13} 7o) oA =i}, olzlqk Au= DA-50182] 7)ol
gk of 3ko] Fhalo] il 4=G-A o) 2= i) E-g Alabaie)
HEo| FollRI=24X|2} substance P {2| 2] ArniA

Artelale] dlE2A Feoln] AEZA Y 71HL T oA
2 # 2ol 4] 9] substance P2 -§-2) o] thiF DA-5018<) 3+
AL Fajelalnt vlwEte] ®wxl sgiv}d. HaeFE sub-
stance P §-8]7} 717 &gl A Fe] 44 (lumbar) F-3-0
in vitro B-F-A] ¥ (perfusion)] ZFAfo]Ala} zre] DA-5018
(100 UMy <F&-37F & 108 substance P2 fe|&
ol A 21472, 1 F F23] Zadkd ohFig. 2). 100
M2 Zhato]Alel A = DA-50187 &t 2] & Fhaksiel
20y, DA-5018%} 7FAte]A1S 103} 100 pMell4] ekE-ol] <
3l f-2]% substance PoFS W|HA] 1 AL DA-5018¢]
Ziabol Al et ekaled vi(Table I).
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Fig. 1. Effect of capsazepin on the contractile response of
DA-5018 in tracheal smooth muscle preparation from guinea
pig. Each value is the mean+S.E. of 6 experiments. (O)
morphine; (@) DA-5018; (V) DA-5018+capsazepine(3 uM);
(") DA-5018+DA-5018.
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Fig. 2. Effect of DA-5018 and capsaicin on release of immu-

noreactive substance P(isP) from dorsal-half slices of lumbar

cord. DA-5018 (100 pM) and capsaicin (100 pM) was

applied at the fourth fraction(**). The values represent mean -+
S.E. for 3 animals. *p<0.05 when compared with pre-fraction.

Table L. Effect of DA-5018 and capsaicin on the release of
immunorective subsatnace P (JSP) from the dorsal half-slices of
the lumbar cord of the rats. The values represent mean=+S.D.
for 3 animals.

Drug Concentration Evoked release of iSP
(uM) (pg/mg wet weight)
Control - 0.725+0.387
DA-5018 10 1.18 +0.158
100 2.099+0.818
Capsaicin 10 2.3511+0.144
100 2.379+0.789

2 =el|l4] DA-50182] substance P2] H-&]2} &-8)=}F o]
g fal A=A A oke) A& Hesl Al oot DA-
5018¢) el == 2|2 tail-pinch BF 02 slel
A= Fig. 39} 7t okE ‘5047‘4-4 AT A= 2.90
+0.39 ©]91 377, DA-5018% 1 mg/kgg sc2 Fojslw 1558
o) 235+6.61% H12E Jehilgly 1208 & EE
o] A vt Fg el Y3 AHAY Pz
DA-5018¢] 21 &-4-2k2] 1 mg/kgd Foislw A< He3}
o] ghatolAlel] 2]} substance Pr=]ol] gl d &g B Al
sledch. Substance P 2] & capsaicin(100 uM)Z. §-5%8+93
t}. DA-50188 =ods}yr 158-%2] A <ol|4] substance P
Frele datdl vlsl 943 FaHdz, 12085 ghad
27} 3 2g-& At (Table ). Z F3ATFF A7t
o] #aal 15~‘-?—0ﬂ/ﬂ-‘= Zralo]Ale)] 2]&t substance P2] 52
7V sl Al A7) 3w 1208 ¢4 = sub-
stance P Fel 4% 3 5ES B 4 9ldr)
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Fig. 3. Effect of DA-5018 on the norciceptive threshold in
rats. The norciceptive threshold is expressed as biling latency.
DA-5018, 1.0 mg/kg (O) and vehicle(®) were administrated
perorally, at time 0. Values are mean+S.E of 7 animals. *p<0.
05 when compared with vehicle at each time.

Table II. Effect of systemic administration of DA-5018 on 10
UM capsaicin-evoked release of immunorective subsatnace P
(iSP) from the dorsal half-slices of the Iumbar cord of the rats.
DA-5018 (1 mg/kg) was administrated 5.¢, 15 or 120 min be-
fore decapitation and removal of lumbar cord. The values
represent meantS.E. for 3 animals. *p<0.05 when compared
with control.

Treatment time Evoked release of iSP

Drug (min) (pg/mg wet weight)
Control 2.379+0.789
DA-5018 15 0.687+0.255*
120 1.2874+0.925
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Saphenous nerve&] #17]2}=-2 neurogenic inflammation
< ftehed] o= zhzbal 7 o] whehellA substance P, neu-
rokinin AY CGRPS<| fel2 @54 Z71¢) g &
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¢ Bvans blue?] AF&-& 35% 7+4A]7]32 Ao sub-
stance PEFEET 50% 2} Al# cfiber?] efferent functionS-
AA gL Z95}lch(Lynna} Costsell, 1992). DA-50182)
neurogenic inflammatione] w3t E3-5 B 77 DA-5018%
o] % ¥]3-2] saphenous nerveZ A 7]A}=3}e] neurogenic
inflammation2- -3t 7 9= A= gEAIy =
g} evans blue AHE3-S A wkslel SA3sd)

Zostrix+= neurogenic inflammation-g 38.0% <45} 1L
Zostrix-HP= 67.0% fr2lH 2@ oAttt DA-5018 0.
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Fig. 4. Inhibitory effect of DA-5018 and zostrix on neuro-
genic inflammation. Evans blue content of tissue from rats
2hr after DA-5018 treatment was determined by spectropho-
tometry. The values represent mean£S.E. for 6-8 animals.
#p<0.05 when compared with vehicle control.

Calcitonin gene-related peptide (CGRP) E2X&| Hg Al
2 A peurokinin-1 ==X AE A

DA-50189) 1 E&Ae] thal 7|- o724 Tzl
Bzl fledo]l 9l neurokinin &A%} calcitonin-
gene related protein =2 [*H]-[Sar’, Met(O,)""]-substance
P2] neurokinin <=-& Aol o3}k s Al (Kd) E Boo = 1.43
+0.35 nM, 0.583+0.032 pmoles/mg proteine]$i.2xd [*I]
hCGRP#] CGRPG~&-#)of) that Ke®} Brn 3t 15.3£0.173
pM, 5.62+0.34 fmole/mg proteino] 4 t}. Competition analy-
sisel 4] DA-50188 F 58-Aell4 Z7ke] g)7h=eof i
Kighe >10 uM o)A 0 @ T S84 0o 21352 e] A2
g Aoz BAEgic) o4 Az 2e] DA-5018]
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W Zleg Ao
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2 A" DASOISE 71U T7| % Bgold HaE b
ehflon] o] ahgd zkaloldl =g ZghAql cap-
sazepinesl] ola) LT DB Bholsh 2Hg-e
Zhale)Ale) Wi EA &40 2 DA-S018Y kel @Aje) 7
ApolAl S8 Alske] A Atakal). batolAle) &1
4] SE57IA, A A3k o8] By FA4L TR
AA a3k A7 xd-EAl substance Pol] o
A= sl ¢)tH(Virus2} Gebhart, 1979). Fkaje]4l

o ® Zhfmolz 0 7 gubstance P2 F]E 713
7‘3. X X = R]£-2 9] substance P2) 724-S 7}
4] =7kt (desensitization)2 7} 2t} DA-5018 7
A}o]ﬂ i} =&} primary afferent neuron terminal(Onogi
=, 1992)el] 2] substnace P2 #8lE &%) AZiv}. Primary
afferentsel] 4] ZFalo]4l2] o]zl substance P 2| &AL

lo to rfe rf;z' oy
all ot ‘[N'
= IS Y A rl‘.
T O_L. L
ol J_._, 1.1-1 ol
£

hu R

“capsaicin receptor & F3lo] el zleg ww gt}
(Szallasi®} Blumberg, 1990). 2822 DA-50182 7tAle]
A3} crosstachyphylaxisZ #|g-A oz 3= gkedt
DAS0182: ZHAlolAl 4-3Ael 8 ZHAlolAlA oFE
= sbm¥e}. 22 DAS018S S et 7|AL
o)2) Zals)z] oo 7 EEA) T substance P 2] 48
Zralol Al ) ZA] AE&AMde] ZHE DA-5018¢) substance
P el sl Hepgdomz o rldo] XA
o Fejat AL wiAE 4 gle ALE Ats gk
Saphenous nerve®] A7]|AFS2F 2% neurogenic in-
flammatione]] 4] DA-5018 0.3% ==& Zostrix-HPol| ¥]3]
neurogenic inflammationel] ™3k A&7t ot Neu-
rogenic inflammationg 7}7+417d2] whekell 4] substance P,
neurokinin A% CGRPEo| f-&]l & SPFA] =7l g4
Ao o)) doiwtt}. Saphenous skinel] ZhAtolAle] w3
Fol= evans blue?] A8 35% 7FAA]7130 TA]of sub-
stance P3rF% 50% 7;]'_1_/‘]-7-1 c-fiber®] afferent function2
oAAge] B 5 m(Lyin?} Costsell, 1992), F+Ale|Al 0.
075% ZHL 10577 ¥HE-F o3l 7-$o| 2 vehicleFo] 7+
of wlal 31% AHEE JAFE Esiolci(McMahong,
1991). o]}z ghate]Ale] FAdo v]3] DA-50182 A
o] AulHo®m A2 ZAL vlehd Z1& neurogenic in-
flammation 77 #)2) substance P -f-2] o] o3l efske A
2 AL 7 71" AL 2 AlnEr o] 2 A
<ol 4] substance P-g-2]ol] T3t DA-50182] &=} A&
olAte] AFWESFERE DA-50189 FEFH-L sub-
stance Psh e gAkolAl fa7) ol 912] ThE FAE B
3% Aoz AR,
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