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Abstract — Analgesic effect of DA-5018, a new capsaicin derivative, was evaluated in various rat models of
experimenially induced acute pain. DA-5018(0.2~10.0 mg/kg, p.o.) prevented the writhing syndromes
induced by acetic acid or phenyl-p-benzoquinone(PBQ). It increased the pain threshold of inflamed paw when
tested by the Randall-Selitto method at the dose of 2.0~20.0 mg/kg by oral administration. And also it
showed antinociceptive activities in tail-pinch(1.0~20.0 mg/kg, p.o.) and tail-flick test(5.0~50.0 mg/kg, p.o.).
The potency and efficacy of DA-5018 were comparable to morphine - HCl in all the models mentioned above.
Acetaminophen exhibited the inhibition of acetic acid-induced writhing syndromes and also analgesic activity
in Randall-Selitto test, but it showed the limited efficacy in tail-pinch and tail-flick test. These results mean
that DA-5018 has a broader analgesic activity profile than acetaminophen. And we found out that the
analgesic activity of DA-5018 was 100 times more potent when administered centrally than administered
orally in tail-flick test. These results suggest that DA-5018 has an orally active analgesic activity, and central
nervous system may be involved in the action of DA-5018.
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Capsaicin® 23-¢| v AJE 224 AP e FofA
TAA A7) g E g frRsle] Al xSl
gt ZHpAlg 2 (Srolesanyi®}t Jancso, 1975; Nagy@}b
Kooy, 1983; Saunet@} Duclaux, 1982), A< sl =o)X 7}
AHo2 FeakSe] A Al e e g geA
9t} (LaHann3} Fammer, 1983). o)¢l] LaHamn5-2 Al 22 7]
Aol RNEAAT ke T capsaicinf-EAH AT-E A5
8} 9lrh(LaHann, 1982). Capsaicin®] X EE%-& 7|2 w]
sHRoluA 4£HzEA=s 2 o 2FEsle] mor
phine®} £23}v}57 B 7 ¥le] 9] 7 (LaHann=} Farmer, 1983),
| Zoll= capsaicine]] ]3] <F 10008 732 gk potencyE v}
el & resiniferatoxine] W4 ¥ e capsaicine]] Se)d o2 Z
s 7 ARl BASE Sl Wl e zA 1 &

* To whom correspondence should be addressed.

=AQdToF Sds) AAHT glem(GezaT, 1994; Arpad
=1993), 2 F dhtZA] olvanilS 7 FF o)A 2 EF 5]
e Aoz BaEo] FHL vl olch(BrandF-, 1987).

DA-5018(KR-25018)2 &+-3}3fel-p4e] Wbl wha}
A7l HaZ FAS capsaicinF T RA 77
A AEHIL B B} gl ew](PakE, 1993), & AF
A Az g4 F5RdE o845t DA-50182] B+F
olA] 1AM 2 F5S morphine - HCl 2 acetamino-
phen} ¥)37 7}l w2) Bheict.

Al B
DA-5018(N-{3-(3,4-dimethylphenyl)propyl}-4-(2-
aminoethoxy)-3-methoxyphenylacetamide hydrochloride salt)
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Brewer's yeast, &4}, phenyl-p-benzoquinone(PBQ), uric

acid, acetaminophen % capsaicins2 SigmaAlefl4], mor-
phine - HCI(¢] 3} morphine)2- -}kl 4] FJ8}e] 214
atsict.

ysss

AHFEL Sprague-Dawley(SD)A] $4 H=24 B4
YA 2ASPF) 55 v1F B&KeA 7Y)ate] 157F
THAS AA A5 180250 g BEE AN A
713bg £ EE 12T, FEE 40~70%, £ A7 124
ZHO7:00~19:00)& $-7)3ted 7 Abg e} 24 A4-2A 4
HAR L, AY 19300 184]2F HA A A Al-galsic).
ZAF writhing &

DA-5018, morphine 2 acetaminophen-& 7 7%Fo33} 1,
208 Fol] 3% EAMEAE A 100 g F 0.1 ml BAFEAL
39 ch(Kishioka S, 1992). 2AFSo] 108 THE] 3087}
% wiithingH & FA3td om, o532 Al
inhibition-g& A|4Fe}5L regression analysiss: Z3dlo] EDy&
Faiin.

% Inhibition=[(Control writhing counts-Drug writhing counts)/

>

Control writhing counts] x 100
PBQ(phenyl-p-benzoquinone) writhingt{

DA-50187} morphineS 775035} w, 208 Fol 0.1%
PBQZ % 100 g @ 0.1 ml B7}5A}8}ick(Thuy 2} Bar-
ry, 1988). PBQF-Al 108 $-45€] 3082} & writhing3l &
ZA A ol FoiTol T FEFoIT writhingl
£ % inhibition.2 & A|4F3}¢3 1egression analysis& E&fo]
EDs& ?‘ﬂ'?\i‘:}-

% Inhibition=[(Control writhing counts-Drug writhing counts)/
Coutrol writhing counts]x 100
Randall-Selitto

FAFE-ZF ol 3gA]z] 20% brewer's yeast 0.1 mlg
A= LB pupdd] HaFAIT 242 £ FEL
F5o3519dt}h. Analgesimeter(Ugo Basile, Italy)2 ©]-&a}o]

= 5ol 66 glsecE UHE M o, A=rt sEE
2 g s 270 F ol gl + FASH
gtod x| 2 ehfgich AkZFIF 05,1, 2 A% L 3 4]
Zholl A E ZAT F, o o|FAE V| FLE, HET
of Big} F7} 10 em o ©] 531 100% A F& A7} 9loka
A7 e Al o]23sled % inhibitione AAFEF E re-
gression analysis® %3lo] EDy2 F-819dch(Kathleenss,
1990).

% Inhibition=[(Drug threshold-Control threshold)/10]x 100

4
B

Tail-pinchd

Yz o) mele] YHL bk 712 10kge] VL 7}
g ¢ 3 Hs FAAxE A4k tk(Saito2} Nomura,
1989). A= me|Fof|A] <F 3~5cm F-$2 EHHAALE 3
= 5 A=t 8 EeA AAd 28l & EAG 2L w7t
A AR A7 AR 2 A5, melY &4 33
A3l cutoff= 6022 3tArt. AEF] AIZE el 28] =
A3ted 28Rl 105 Hell W& 29 JHAE A &
FES ARy, FET 05,1, 2 A7 2 4 A
o] A E &A% T }2&] AL o]-4-3}e] % inhibition 7|
4F8} 31 regression analysisE- E&lo] EDy g 8l o},

% Inhibition=[(Drug latency-Control latency)/
(60-Control latency)] x 100

Tail-flick

Aol FEE AT e HAY Fodd F 2ER
Hrtstd e, HES] HAW FE 2 el oE
o] AAlElgic}. @l =2 pentobarbital v} 8}el|4] stereo-
taxic apparatus (Columbus Instruments, No. 51600)l] =4
gk % bregmaol|4] posterior= 0.5 mm, midlines||4] lateral
2 13 mm Aol guide cannula(26-G stainless steel tube)
Z dura materol]4] 4.0 mm Zlo| & AFsl¥) £ A3}y, 33-
G stainless steel tube 2 ) 2H} styletS 7]-9- % 1 F7} 3]
BEAAN Agel AMEslct. FEFAA= styletS A A
3t guide cannulael injector(33-G tube)E Arslslm 1~
2%-7}l] A microsyringe 2 ¢FE-& A S| Fol (5 W/100
g)steitt. Tailflick testy: F=of o+ ES T3l 3 05, 1,
2 A1ZF 2 4 A)7be)| Az me]lE 2~5cm ¥9d zUE
beam(Hugo Sachs Elektonik, type 812} ®]5-& of 722
dox Y drx] Azle Ak dxz 2Asied
(Harris=, 1976). 172]2] £AFs 3317 & cutoff= 15%
2 393 g2 Al o] 83}e] % inhibitiong A|4kgF ¥
regression analysisZ £&lo] EDy S “F3hed o).

% Inhibition=[(Drug latency-Control latency)/
(15-Control latency)] x 100

Sodium urateFil ZIEE

Terence5-(1987)2] Hhilof] el sodium urate LA A2
d-& &, A4 injection &l (saline 90%+Tween80
10%)2. 100 mg/ml #AErN& A F3}g@c). =2 ether=
b H A7 2 2E Sote] 2E@RA ) 26-G needled 3~5
mm AFlsh Beel 50 WE AN FAsiedch. Wl
F 17~ 184707 oh2 g EUT YT 9% 2Eu
o Folala} 250l A s Eoistgic. kel o2 1S
E3}= )& B (Letica, LE-8500y& ©)-23}¢ tfg-2] upo
2 #7}alelchRobert BR.S 1993 ; VinicioS 1993). -4
H=g 302 35mpmy HALTS} ZrlEE =A™
A B 90 o)Ak HE = 9IRE o] EX AT %,
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Hb o 2 obE-g BolEly, ‘%“%5—"4 1,3 8 5A|ZkF]
z} 33 SAs] Yt el driAe] A7 &y
T, o 3 Fdghe WA 2 ARestedn)

FZUAN ajRl= HE

DA-50182 Zx4lel] Foists 28, 05, 1, 2, 4 A7 @
6 AZbAo] kAl gk 4 f-FE s
(Junnarkar%, 1992 ; Block¥} Schwarz, 1993). DA-5018 %
o2 il flick tests AAJE P B djAkeg HE wlx @
2 S e o o2 g vl Eatel glod 7
Zubabrt AR Zleg BAdsieict
SHAZ

oAl AA AR LR FEo AEINE A
e 2 3 ke k2 a9E A 3lo] least square
analysisHld & B EDg& Al4bsteict. BA3s mean+SEM.
22 FAsh o, 4 <FEe] 3= ANOVA testE A4
st frelAde] 1A% 739 Duncan's testE A AIBI R, B
€ AN FdrFeR p<0.059) p<0.018 o] 435}
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Fig. 1. Dose-response curves of morphine(Q), acetamino-
phen(v7) and DA-5018(®) analgesia on writhing syndromes
induced by acetic acid(A) and PBQ(B). Each point represents
the mean of 12 to 17 animals.

F=H DA-50188] &

HEZT Dol TBEE &9

2%

}.
MEHY

ZFEAL writhing ¥

W}FETY] 3087} writhing 4= 27.43-2.93 9.2 ace-
taminophen, morphine ¥ DA-S018L 25 SgkelaEd o g
o Alsted 2 (Fig. 1. A), EDye2 Z17F 18.2, 2.5 %
m o] morphmea—} ioa]
o] Ffolx vehix)

writhing&
2.4 mg/kge]gith. DA-5018L i
g YL el foidd &%
@t
PBQ writhing

27} 3087} writhing 35~ 27.045.48)9 .20 mo-
rphine 3 DA-5018 Fo4FL 48k2@E4 92 writhingo)
dAslel (Fig. 1. B), EDy& 27} 1.8 2 1.3 mykg 2 24
F obg e U 598 dehiely #2049 E5HlE

ek
Randall-Selittot

RETE SolE Foisha 308 o oF 200 g F2

2 ez o) F BAH LR asted 347 Fol
oF 80 g 59} FA ol uh2-dlod hyperalgesia7} -85 4]

3}0 st DA-50182 yeast® F0bAlZ] &4 101]
&2l 2 o) B EANE ehligl 2(Fig 2), o1 EDsd
mg/kgel3l2m acetaminophen®} morphine2] ED S 477 2
18.3 mg/kgo]3ird. €+ morphine, acetaminophen 2 DA-
5018& =6iq 2 pauelld] zhz} 76, 4+5 7%, 53.1+4.5%
2 100% AERFE vehigierd, o9 DA-5018%7
acetaminophen<- -§-2] A (p<0.01)} E—g-?«}ﬁ]ﬂ- i)
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Fig. 2, Dose-response curves of morphine(Q), acetamino-

phen(V) and DA-5013(@) analgesia by Randall-Selitto test in

rats. Each point represents the mean of 15 to 19 animals.
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of 5L vhdsi= E-2 vheh 27 morphine, acetami-
nophen L DA-5018¢l &5l $-2ko|&4 © F (Fig. 3.) 2 A
7ko] A QA= 7] EDspd 18.2, 932 2 5.8 mg/kge]
%ir}. -9 morphine, acetaminophen @ DA-50182- Fol%t
H - gefoll A 747} 54.9+3.2, 35.3£4.7 F 535+£32%%

A Ed 27} A5 9l =], o] 9} DA-5018%} morphine-& 3
FE59 #olrt ¢lglet acetaminophen DA-5018 2
morphinee] 8] 8] 4] -2 (p<0.01).2.8 F%o] o)
Tail-flickt

279 latency= 2F 4~52%] 3. morphine @ DA-5018
2 4ok EA 02 latencyZ Z7}A 3 20 (Fig. 4.) EDy&
L7—,7‘ 39.9 = 20.5 mg/kgo|ich. Acetaminopheng A2 F
& 2 5 Uslc). g A4 DA-5018E gt
ED,2 0.21 mgkg e 24 AFFeI Al v]s] &F 100
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Fig. 3. Dose-response curves of morphine(Q), acetamino-
phen(V) and DA-5018(@) analgesia by tail-pinch test in rats.
Each point represents the mean of 8 to 21 animals.
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Fig. 4. Dose-response curves of morphine(Q), acetaminophen
(%) and DA-5018(p.o., @; icv., ¥) analgesia by tail-flick
test in rats. Each point represents the mean of 6 to 21 animals.

o 7k a4 eliglc}(Fig. 4.).

Sodium urateFdt ZHEHE

Seegmiller5(1962)2 sodium urate & 34 93-S §-HH4] 7]
7] 914 = sodium urate A AAA AL ALE= Ao] T
el B} avAe)efar lfn’ gk vl gled, B A
A% AZA B EdA e AEge] Ackem
& = 9)E FA e sodium urateE_E]r AA fdel] B}
EA g Y 4 glsich(data A=), tEFe A
sodium urate 594 18 A7} 7% latency= 5o A o] H]Eﬂ
of 45% Zrasldch(Fig 5). 9% FHW ] Foi3t DA-
5018 Lk o]&ql latency E712 JehfglEd], 0.1
mg/knee Foi78] latencyw FEFHHHC} Ty
(paired t-test, p<0.01) 1 A|7F 2 3 A 7ks el o zTre)) W)
a el zo]E vlellgith(Duncan's test, p<0.01).
DA-5018 0.01 mg/knee Foi7 2 capsaicin FoJF< la-
tency 7} AL glole} dag Y FEFoHo v
Fo49 ol gigie. B8 DAY Foiun Suso)
DA-5018-& =9 Bl el 5edslyg & vl BolF o
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Fig. 5. Effects of capsaicin(v/), DA-5018(0.01 mg, [J; 0.1
mg, W) and vehicle(O) on walking duration of sodium urate-
induced arthritic rats. Drugs were administered subcutaneou-
sly (A) or imtra-articularly (B). Each point represents the
mean of 6 to & animals.



Mz2 ZAtolA
o)l x] W 2Fol B3 latency 2] -2 Q) W Er) BaE) A
skt
SR CHst Hgk
DA-5018% & 4do)| Foddt 719 0.1 4 0.2 mgkg 59

A 3] YT, 0.5 myky FATE FEF A 6
ool mF okEFel AF FTUAL 2Asis e A

At 3550 6 A7 AAFA <] JRALE Byl
WL

DA-5018£- capsaicin-{- % A 24 ol HAFFo] A 714
st gere]EAdql A5 375 vrehg) e} Capsaicind 2}
Tof| TRl A 3 A7} ool Fowke] 85%7} RS
25 FrEhH(Kawadas, 1983), L W3-8 Aarats) 7k
& FaeA $alH] gEol ATFSN AFEHE
el 7] Eahar, ol capsaicin®] AL FI= AL mE
3 §1%¢] (LaHann%, 1983) 5= 24 (Gamses-, 1982; Ab-
bottS, 1984)e] <FE-2 Z=E&le] Ehqlsleitl. DA-S018S
capsaicin-f-TAl¢] 7] wj&-ol capsaicin®} F-AFgE A E2tgo|
erd Aoz sldsis ot & 4R e AFFeIA opu
77 elsir) Wgel YAFAHES) T acetami-
nophen# morphine2 B| X522 &o} DAS018S] B5 ¥
F%2 v wslit}. DA-50182 Y =of AFFo]A] v TA
S 25.1%2) AR EEE Yebisiedl(eltE) ol
morphine A= ATFoATAE o 23 Ear}
85%¢1 37 (Dahlstrom%-, 1978), morphine$] 735014 )]
7} s Fe welsld DA-50189] Ao} Hog-e
-*]‘:"C’l_ 7ew ,xgyLE]t,]_ B oAlE a_,_lroﬂ way 24l
£ PBQ¢l| o)) 2% = writhing syndrome-2- DA-50182
Lol EA 0 7 JAElE 3 1 A= morphined] EH 3}
T23l9]on, E5E morphine ¥ acetaminophen¥} =}o]
74 gl2-2 &alslelt). o) DA-S0180) AEENS 2+7
A 7]1—/!4-0— AlAtsle A g Az ch(Saito2 Nomura
5, 1989). T8} yeastZ fb=l hyperalgesm 434 DA-
5018-2 morphinee] ®]3] F-5o|4ke] F#-2 vehigl o
Exe Seoxal zbelrt gy} wb acctammophen—
100~1000 mg/kg -?-oq Al g & el RFEAS Ry
Rt HHESL 58% 3w, §5) 1000 mgkg F
o] Al = tremor-‘iﬁ Haka o vtehllgich. Acetaminophen?]
E40] Jehlx) ¢t HulLekql 500 mgkg So3 A 2
ER%5-2 DA-5018¢] H]sl] Fejx) o2 oo #aldloin).

o]7-2 Z 3= Chipkin$-(1983)¢] 323k H}R} 7+o) aceta-
minophens-2] H| A 2ol i 2GR EA = 100% 5 E
e ehlz] o1& e B plateaud)) 2t B 9}
x| 5h= 2w} (Kathleens, 1990)24], DA-50182 A4
L2 FER oY FFMNE T5s 71T & oz

ay

FIH DA-50182

FUEE ZolM2 FFAE 71

A e}, g8 tail-pinch test opioid <=£-3 %= kappa sub-
typeoll, tail-flick testi= mu subtypeol] 2F-&-31= eF5ol) B}
Az oz 2 gF 07} Vel APAR el glo
(Patricias, 1990), & A& A =5 indomethacin®} aspirinF
o opge w5ol AgAee depdrhy 1ud ») sloh
(OnoS, 1988). Tail-pinch 2 tail-flick testoll 4} DA-5018-2
-28k2] acetaminophene)] B8] FeHoE =2 352
vebdl 4l 2 morphineHe F-535 A% W 58 Jehigd
1:]— gHR tail-flick testol] A& DA-50182 A Fofs}sd
g o) ATEF ol AL 1A 4 gIrkm BRI o
|4 4] Zo)ekak2o] Fatg]glc). YamamotoS(1977)2 &
A3 Zol2ka el mephenesin®] tail-pinch testell 4] latemcy
Z7 A zIvk B wéled.en, 0|2t &7 mephenesino
o3k 22k} oA &Zske 29 vl olv}(Junnarkars,
) debd Dasoe %4 A e Zolgahgol
DA-50182) E-5H7}el nlA = ddhg vlA|5ly) 918t A
B 24 3} BhA :Lo]_g_].z_}- 2 @-:—7—1:1]-/&]-_0,] A-AlL ;z,] =z
2 72 RN DASOIS ol F rhehie
e Ba £1A70 NERA 08 ANLE
#Hlstga mebA tail-flick testol| 4 7-8-°F2] DA-5018%
oA Veibe AR 2ol gkl Fekg wIA The
He As dekn BRHYD. ol AH=¥E DA-
50182 wlxE|2o|=A] A 9GRIEA e v]s] broad spec-
sy AFELTE 20 YL AT 2+ A DA
50189 AR LiEhli 028 AEAEL Bl
AFESF7) 7Vsslcky B 1% capsaicin —rrE;d]C:l olvanil
(Brand 5, 1987)2] PBQ writhing tsetol] 4] EDy*] 170 mg/
kgel AL 3eid uf, oF 1000 EHo) 7jF R o2 P7td
o} o] &Y g 552 Wr|dEHAe] F5(Boureaus,
1992; Aksamija$} Rukavina, 1989)%} o] 7)&2) A EA =
B = Bzka o g7 Qg Al84ke] A7) 9l B
248 FlxASe KAl A Q")

T capsaicino] AFABE ek A& thal
R E s CIRLEEREE R
. Dickenson5-(1990)2- capsaicin®] 2438 F<lal7]
A AFEAE el FE89] capsaicing T35
¥ capsaicin®] FAEFEE 3 F, T2 Tl ¥
FEtn WEollyE ulgke] By 3ke #aldlelsr, o] g
105014 capsaicine] 488 AR FH
o2 A ARk vt git}. #H DA-50189] AFFoi AL &
Hol YAl Foisisle ASuck o 100 g AL
A A, DA-5018 5 mg/kgFodA] A He]g-Fo] 25.1%(L
E)BA ATFFFEol ill Wil =5, ATl AFUFoF
ZAREE B9l Ax ¥Fad] ¥Rl Eu|(brain/plas-
ma concentration rat10)7]— ~‘1E—°1] 5% & 0.38%.4], capsaicin
2 mg/kg HANFeIE 3Eox]2] brain/plasma ratio 4.75
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(Saria, 1982)2} Bl w& uf DA-5018¢] =] F o] o]dfe] ofx
7] wjEo® 7R} o)X DA-5018& FFo Foi3}
= Aol TRl Fofsle Zof vl Xl gt £HL
ehiichs AMd2 DA-50189) A E 878 ehie 244
o] FZof 9l & Zelzbe A& 71eslAl T (Zulmas,
1996). gt# ZZo] w8 capsaicin®] ZEAE-2 sciatic
nerve(Abbott %, 1984)¢} ol A T2 ATFE 3=, cap-
saicin'g Ft&ol| Fod&}lwl CGRP Y substance P33 47
H5-2] 24 (Mapps. 1996)e] L}elL}S7 myelinated fiber<
01]1—: ¥ 3}9lo] unmyelinated fiber5=2] 7h4 So] Zole v}

gl eh(Ferrell 5, 1992). 23t 2% sodium urate 2 f2-9 74
o p o4 capsaicine @GEHME oA (Lam-b’r Ferrell,

1991)1:}4— 13, o mokoledlAls 107107 M ¥ $] ol A]
gr4l¢] bradykininell &3} nociceptive afferent] -
S, 199080k 2 nsle 1o & 4G
A-50189] wh3of W&t 2hg-o 2 ehlE A EENES
13517 2lefA g mdlS o] 8sl¢dt}. Sodium urate
"‘r’r‘%ﬂ PAdm ol D3R 2T anE Held
4= A E3ke) DA-S018S FHNFAEGE o AR
7} viehdrls AFd2 DA-50182] 2Hg-Ao] FFelnt =
o ] -

s e A oj

fiou

O T VY
_E_ll.- GUI‘J]OO]
)
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>
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=
=
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o

ol4ke] Axtg2 RE] DA-50182 7
TEe Aleay 2 558 L%E%LH ol F2 TFAA
S0z L}EM“ Ao 2 Az}
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