=82583%X|, The Journal of Applied Pharmacology 5, 117-124(1997)

MZZ ZAO|MFEA DA-50182] I|5t=Al
Y ZAZEA ZSED}

As7| - H2F - NYs - 22E - e - A/ - ¥F - IUYY
FolAloHE) ATk, SRR TL

N TP

Analgesic Effects of DA-5018, a New Capsaicin Derivative,
after Subcutaneous Injection and Topical Application
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Abstract — The analgesic effects of DA-5018, a new capsaicin derivative, were evaluated in various
experimental pain models. Drugs were administered subcutaneously or topically. When drugs were administered
subcutaneously, 1) the EDs, values of DA-5018, morphine - HCI, capsaicin and acetaminophen were 0.091-2.0,
0.3-4.3, 1.4-26.5 and 45.4-643 mg/kg, respectively in various pain or inflammatory models including acetic acid
writhing, formalin, tail flick, Randall-Selitto, hot plate and croton oil-induced ear edema test, 2) the AD, values
(the dose for doubling of pain threshold of vehicle control) of DA-5018, capsaicin and ketoprofen were 1.07 0.
18, 23.47+4.46 and 2.97--0.43 mg/kg in Freund's complete adjuvant (FCA)-induced arthritic pain model. And
by topical application, 1) neither DA-5018 0.3% cream nor Zostrix-HP (capsaicin 0.075%) were effective in
formalin test, 2) although DA-5018 0.3% cream significantly inhibited the croton oil-induced ear edema being
better than Zostrix-HP and Kenofen (ketoprofen 3%). 3) In FCA model, DA-5018 0.3% cream reversed the
decreased pain threshold of arthritic rat from 136.4 g (day 0) to 289.0 g (day 5) and 250.1 g (day 10), which
was similar to Zostrix-HP. These results suggest that DA-5018 administered subcutaneously has a potent and
broad analgesic spectrum than nonsteroidal antiinflammatory drugs against acute and chronic pain, and by
topical application it exerts comparable analgesic and antiinflammatory effects to capsaicin cream.

Keywords[ ] DA-5018, capsaicin derivative, acute pain, arthritis, subcutaneous, topical application, analgesia
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A2 FeoA 2] fApde] 7H =] w Rl £ Aol
= 4 DA-5018 g #ElFolsie] g4 EE R
A8 AFEHS AR F, IHAE Axdle] F4x2 F
B dof| 4] A FEAE capsaicin ZH 7} u]73} 77} Sh e}

ofk

Al Y

AEER

DA-5018[N-(3-(3,4-dimethylphenyl)propyl)-4-(2-amino-
methoxy)-3-methoxyphenylacetamide hydrochloride salt}-2- =
JEEEREREESNRE SR EERE RS
50182 FFAlS-ZFapol] capsaicin® ketoprofen-  ethanol:
Tween 80:saline(1:1:8) R-ufj¢l] =] 37, acetaminophen 2 5%
arabia gumel] @=AFA ARgsldc). FAE T8 DAS0I8 =
e A AFNEA TN A AET 0.1%, 03 % ZH
L Algsledon], BRI Zostix®-HP(capsaicin 0.
075%), Kenofen® gel(ketoprofen 3%)& A-4-31oict.

Al 2 717]

Acetaminophen, acetic acid, brewer's yeast, capsaicin, cro-
ton oil, formalin, ketoprofen % mineral oil(heavy white oil)
£ Sigma A}(USA), morphine - HCl-& Edekx Abgs
Mycobacterium butyricum-2- Difco AHUSA)eN|A] zhzd gl
&kedct. Kenofen® gel(d EAI2FRA 3] AL, Zostrix®-HP(Gen
Derm, USA)= Al5ollA 74l atdet.

Hot plate, Randall-Selitto analgesymeter 2! plethysmometer
= Ugo Basile(ltaly), tail flick analgesia tester= Hugo Sachs
Elektonik(Type 812, Germany)A 2] | &4 Al2-315dc).
ABES 0l AlSEA

AYEE2 Sprague-Dawley(SD)H] &4 =i=el ICRA|
$4 b SHYAATASPREES AHgskld
A=t o3 B&KSIA, vhoit LB CRISIA T3]
150014 €317 RS 100-200 g&, A= 20 g7
FE ARkt AHTIZME EEE 2342270, S5 40-
70%, 27 X7 12A7H07:00-19:00)8 $-7)shedc}. Al

= AFEES THYAEAHAAGTENE At e, AL
29 gEaE A48 4 AR5
24 85 =y

Z A writhing "é‘l

Aol APELE AspFARIE, 1085 3% 2418
4(0.1ml/100g)&- 5‘.—7&-1‘43}9&4. ZAFEO] 108 THE
308-7+2) & writhing3l =8 &A3)gn). ole) Alg o)43}

] % inhibition& A|4t8L7 EDyg Faplct. i +
AHEE22 A2 100 g7 0.1 mlE 515415k HDro-
wers-, 1987).

% Inhibition=[(Control writhing counts-
Drug writhing counts)/Control writhing counts]> 100

Randall-Selitto '3

AES) 2EF siguisil FAEERee] W92
20% brewer's yeast 0.1 ml-2 Hs}FAFsIaL, 247k ol A
H2Ue 256 JalFAlelon, 4o AFAEE o)
FF2 2 Tk $79 4= Randall-Selitto analgesymeter
g olgsto] Wi YASEE Z7loke U /1Y o)
228 R EAY Be wa 7 sl 47k glelo 7 &l
AFEA AEALE 308, 1, 2, 3 A 7ol 372 27
atglon, 2ol HlF 10 em o] o] Fg A& 100% 2F
a7}z ek obel Al o] sted % ihibitiond AL
T F EDyg -39 th(Randall} Selitto, 1957).

u

¥

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

Tail Flick &

Aol o5& FERARE F 15,308 D 1,2 A7k
ElE 25 em H9ol] ZHUE F4E AR oM, B
ARRE mElE G0 R 9% oY A7kE &35
el faks =Z317] 98l culoffe 1522 shel oo,
olzl] 2] A1 o]-g-5le] % Inhibitiong 73 ¥ EDsy & 3}
JtH(D'Amours} Smith, 1941). L0 33}FAL S WEF
o2 st

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

Hot Plate &
Ahof| oFES AL F 1, 3, 547kl 2% 55TC
-4 hot platee]] &8 F34E o, FL-& o8 FA vt Hol
£ w7}=] 2] A|7k(latency time)S % Jalsich 2Lk
-‘45}'7] #]8te] cutoffE 60_,_E slglom ) olale] Alg o] &
ste] % InhibitionS 3} % EDyd T8bdchWoolfes}
McDonald, 1944). -&-v] HalFilE-& =T o8 st

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

Formalin &

Ao AFEA-L A3lFalst 208-F 0l 5% formalin
20 iE 225 Fvisl AFAskch 34 £
g AeolAle W 5% AL R 6085t FAHEH
licking A|7F& &Asleict, A|ZPE & licking durationg- #
A8k formalin FAFE 0-10 £7}X] & phase 1, 15-60 &7}
A% phase TLE. ahe] Abcte) 2 WA 2412 ol sho] 717}
2] AUCE Al4tslddr). EDs2 AUC AR e Al4kslg
o B APHEE FTLETHE AFlE BE SNLE
o] v 22 A A3 e, ZolulHon .__2-13],0;] AUC—'-

A)4k3l53 e} (Dubuissone} Dennis, 1977). 1 3} FA A o &
e, TLEFANE 7)AE Foidt F& YEzToe a}
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Croton oil-induced Ear Edema &

PRzl Al S E}Tﬁ}sh_ 3080 2.2ZH
2% croton oil 25 S T F3}H 77, AEALE A xshA] o8t
ot 647 F ol AFRF f‘]*}/‘li'].a_, W7 7 mme -‘Hﬂli
FEAL YIS BAY & TAE SuAen, o
S AFANA 45FFAF W g ¥3 2= 5
Ak FAEEFE 75l 2% croton oil EFE 147k Fof| 4]
YoFE 20mgd LEE o] ExBAATE ST A%
2% AT B Pz 138 28eT ol
Al o]4sle] % inhibitiong 7-8}ich(RobertS, 1985).
AR o4, TLEEA o) RANEE DE
Fo2 sgic.

% Inhibition=[(Control swelling weight-
Drug swelling weight)/Control swelling weight]x 100

ZEH EZDY (Freund's complete adjuvant arthritis
model, FCA D &)

FCA DEAE 9 £XUHY

Mycobacterium butyricum 0.6 mg= white mineral oil 0.1
mlef] HEA7|Z o] IYFZ|EF121T, 2085}
FCA AZa ¥, A=) 9% fabvpeel] 01 mlH 7))
Z=Alslgivh(Ivan®} marcia, 1985). Mineral oil9h-g- 3 Ul FA}
@ 24 RO dlch oF ANALE AT, ALY
3 0 EAAE SRsRA 29 S29Ee ARy
o). & 3% S plethysmometers AHEste] Zsted
o], FCA HE A Hol2 $-Fo2 dori(vanst
Marcia, 1985). 22 ko] Fzbed x]3= Randall-Selitto™
o7 &gz, 23 £42 7317) 93F}e] cutoffE 450
g F algict 2dll A=z R g o] B 25
& AR oH, ASSHT 7 Aol} 15% olvdl gke]
TS 72+ 2] 2. shgdch(Kayser2} Guilbaud, 1990).

I|5HEAL| efet g}

FCA Z‘jz 20:310“ 2 =Hk _r;—,]ul-_q E?l—o_c}j] _‘.7'.__7‘; =] Z]%.

< 54T & EA49H, ¥ 'a— Al zel7}t glEFE
el & Ashodch TEe vk —‘?'—Eﬂ APEHS 14 13
4 5947k S slpateled o, e 9 A slEa)st
At FFFAL 247 e B, H;;L 2 Agg 24
sloich. GEFL4-FANAR FHo2RE AD(EAYAE
T 202 S/ 7 A B S3he A4kshy
th(Hirose %, 1984).

AT o5t Jc|E§.I'-|'

FCA A% 304 L84 qte] 54949} A5 &

A% F, FAGA S AFel Aol7t A= v_f—riqﬁbiq

T2z th2die! DA-5018 0.3%= %, Zostix-HP, Keno-

fen-Gel 100 mg®-& 14 13] 100 mg¥ 1047F 2% 9
o] Txalglew, =FL DA-SOI8 7|48 x¥aledc).
EE9E SehUgen HTT, B 228 49
02 BXP F9E BETE 2L WASAT, 542 Fo
P& Asich Algere S 593 1020 FEAHF
30,1_',__‘3]] 5_7105;]&], zﬂ 0 1;.13}_?51];} 571—0-‘1 7.] i z-]]:’-

o) WE-EE olehe} o] AT

(s

% Inhibition=[(value after application-value before
application)/value before application] < 100

S
FAEZEAN AAHLR AEEHE FHT AL

o= HN9rgL 7]$£.0 2 least square analysis HHH.o g
EDs& AlAtstdot. #ol4d 742 ANOVA tests 4|8}
o fH2jide] <AE A% Duncan's test® A AFiTh.
FCA BA 4

E
=

i =
—

HE == paired t-test = unpaired t-test=-

AAskd o). Fol -2 p<0.05 = p<0.018 o|-4-8hsdv)
22X 2= mean+SEM.LE F A5kl
A 2o

il

N S5 24

A writhing B

&7 # writhing <2 3082} 29.0£2.83] 019
t}. DA-5018, morphine, capsaicin % acetaminophen-2- -2
2|EH o= wiithing& A5t on, 2+2ke] EDy(d 0.09,
0.30, 1.44 ¥ 45.4 mg/kge| v} (Table I).

Randall-Selitto &

clze] $2ted = ol 5ol T 3086l oF 200 gol B2
™, yeast Fof 3|7} Fof <F 80 g2 2 aslgdrh. DA-
5018, morphine, capsaicin % acctaminophen2- &-ako]&x]
22 FAYAE FHAzem, 717he] EDy 0.66, 3.9, 4.
2, 643 mg/kgo] ¢t} (Table I).

Tail flick &

)&=} latencys 2F 4~5z0]|% ). DA-5018, morph-
ine, capsaicin-® -R8o]EX ¢ F latency S Hr|lA|ZH o,
242k8) EDg2 2.0, 2.6, 14.2 mg/kgo] %21}, acetaminophen

==

Table I. Effects of DA-5018, morphine, capsaicin and ace-
taminophen on acute models

ED;, (mg/kg, sc)

Compound  Acetic acid Randall- Tail Hot Croton
writhing Selitto  Flick plate oil
DA-5018 0.09 066 20 1.7 1.8
Morphine 0.30 39 2.6 - -
Capsaicin 1.44 42 142 265 158
Acetaminophen  45.4 643 >1,000 »2,000 -
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Fig. 1. Time-effect curve of formalin-induced licking beha-
vior in rats. A: DA-5018(sc, vehicle, ©; 0.1 mg/kg, 'w; 0.2
mg/kg, V; 0.5 mg/kg, @), B: morphine(sc, vehicle, O; 1 mg/
kg, [1; 2mg/kg, ¥; 5mgke, V; 10mg/kg, @), C: topical
application(DA-5018 base, ¥; DA-5018 0.3% crcam, @;
Zostrix-HP, ¥). Each point represents the mean £ S.EM. of 7-
16 rats.

2 1,000 mg/kge| Ao ]9 vH(Table T). DA-5018%} capsaicin®]
gERTel A QA B, A1 E-e] Fabgo] A= ).

Hot plate &

=79 latency= 19.8+0.97%%.27, DA-5018, cap-
saicinS- g-=Fo]&E=] o 2 ¥hgsled Zzle] EDsy 1.7, 26.5
mg/kge]gl @1}, acetaminophen< 2,000 mg/kgo)Atelgich
(Table I).

Formalin &

&AM dlE2T2] phase I II ¥hg-2] AUCE z+Hzt
69650, 2062383 min - scco]olrh. DA-5018(Fig. 1, A)sh
morphine(Fig. 1, By 25 -£3F2]&4 2 2 phase I, Il Hk5-
< JAstg e, F AFE2| EDs 22} phase Ief4] 0.2, 3.
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Fig. 2. Effects of DA-5018, capsaicin, ketoprofen on croton
oil-induced ear edema in mice. A: DA-5018 (@), capsaicin
(V) and ketoprofen (W) injected subcutaneously. B: DA-5018
base ([, N=70), DA-5018 0.1% cream (N, N=20), DA-5018
0.3% cream (B, N=81), Zostrix-HP (M, N=71) and Kenoten
(@, N=10) applied topically. An asterisk denotes a significant
difference from the DA-5018 base at p<0.01 by Duncan's test.

10 =

5 mg/kg, phasc IlellA 0.17, 4.3 mgkge|%ich F4A5FH*-
714t =7-¢] phase I, Il ¥h-2-2] AUCE 72} 428+ 35, 1085
+112 min - sece)gith DA-5018 0.3% = 2+ Zostrix-HP =
phase I 9122 11.2%, 34.7%, phase 1 9+8-2 7.1%, 30%%
24z} ARt ot BAE /9442 elsdel(Fig 1, O).
s zd

Croton oil-induced Ear Edema

2T 75102 mge] ¥-Fo] LSt HEFAlA
DA-5018, capsaicin ¥ ketoprofen2 S-3ke]lzx o g K
g AR, A7) EDy A7t 16, 127 2 710
mg/kge) Sik(Fig. 2, A). FAEFEA] 71 A A A EL 63402
mgl & Fxx] dETel vl F-Fo] 15.9% AA= et
DA-5018 0.1%=2%, 0.3%3% % Zostrix-HP= 22} 5.2+
0.4 mg(30.3%), 4.7-+0.2 mg(36.9%) 2 5.1+0.2 mg(32.0%)
22 BEE ARGz, 7IAAM AT BlEle] 03%=7
% Zostrix-HP A X2 fro|dal #-5A 2wy} #as
At} Kenofene- 20.4% &lxlskel ovt, 7] 4] 2 2 Zat 4-2)
Al #polE HolA] ¢ste}(Fig. 2, B).
4E] E=2Y (Freund's complete adjuvant model)
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Fig. 3. Time courses of paw volume (A), pain threshold (B)
and body weight (C) changes in FCA-rats. Each group was
treated with vehicle, mineral oil (left; 7, right; W) or FCA
(left; ©, right; @) on their left paw. Each point represents the
mean+S8EM. of 10(normal) or 24 (FCA) rats. An asterisk
denotes a significant difference from the control group at p<
0.05 by unpaired t-test.

FCA D EIx|=}

FCA #=hirlg Foidt dzge Fod
A AFEZ/E Helon, 22Z Pute] L.3o]
492 Hi) §lich(Fig. 3). FCA FoIT
of ulsl freld g AFErt FelEded, 9% s
o] gake =alA 1.90 mle R, FALE 194 338 mlE =
7hete] RR|Eelrt 149 F5E 25971R] 5.27-6.24 ml=
F7ketelch. £ 8% sibe] faks Fald 1.88mlo]gle
W, 149 5F 27171 A)2kEe] 2o 429 m7kA] Zr)sta
o} Sz FabA 148 golgl ont, 12938 7h4s)ed]
2590 el 63.9 g7hA] FFAstglov], FCARAZAE &
22, $EEET Sokid= gl

Drug sc
250 © Vehicle
W A ® 0.9 mg/kg
v 1.0 mg/kg
200 _} v 2.0 mg/kg
o 5.0 mg/kg
150 o
100 4
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0 - T T T T 1
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Fig. 4. Effects of DA-5018 (A, N=9-17), capsaicin (B, N=5-
17) and ketoprofen (C, N=9-17) administered subcutaneously
on pain threshold by Randall-Selitlo test in FCA-rats. An
asterisk denotes a significant difference from the control
group at p<0.05 by unpaired t-test.

$2492 % EToAE Wskr) 1910, DASOIST-&
Fol 194l 0.1 mgkg o]4ke] S-akolld fojdoz Bzt
HA|7F 27VEgl o, o] F 5UFl 03-5.0 mgkgefiA] 42k
oJEA 0 g AR5} Ab5E rh(Fig. 4, A). Capsaicin 10,
20, 50 mgkg L ketoprofen 1, 3, 10 mg/kgw s 595t F4
Al A9 Age] vehdol(Fig. 4, B, ©). DA-5018,
capsaicin, ketoprofen®] AD, ZF2 1A}l zkzk 0.66, 17.38,
3.76 mg/kge | $ch(Table IN). @ BF: SPLo) FE-2 o 2|
e 47t Svbske AE 1govt, DA-5018 capsaicin
T AR FAHE A3 2o HET - Ho]
= ¢lodth Ketoprofen2 3, 10 mgkgollx T3 4, 594 f
23l Bl5}o] 20%0]4F 1.0 2 24 ARk
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Table II. Analgesic effects of subcutaneously administered DA-

5018, capsaicin and ketorprofen on FCA-induced arthritic pain
AD, (mg/kg, sc)

Compound pay 1 Day 2 Day 3 Day 4 Day5

DA-5018 0.66 0.72 1.16 1.65 1.17

Capsaicin 17.38 30.04 12.73 19.93 37.25
Ketoprofen 3.76 1.41 277 352 342

IACIH Qs EZHX I A|Zel Het
7]zﬂtH_ﬁL— Z2+ X7} 129.9114.5 gel| 4] 149.94£24.2
o2 Zrlsle AgE Ryout, 7|AE EE8A] o o
EPEEE} A A5 & FAATH o] & BolA] wgket
(Ho]eh AEH), DA-5018 0.3% 2% T2 £ XA 13641113
gellA] 5ol 289.0+75.8 g, 10 el 250.1+452 g0 2 £ F
Aol Wlsted FojHl FAA F7HE Brh. Zostix-
HPZ& ¥ 590 151.3+129 g2 F7}7482 Bojom,
10 ol 206.8+8.4 g2 2 Ho)Ad& elich(Fig. 5). DA-
5018 0.3% ZE T} Zostrix-HP-7+2] 74]-0 = 5 -2
Aol 9lad=]mk, 10l = gigin}. 52 tFTo] 1888 ¢
ol A 208.0 g0 2 Zrlsls ZAsFo] Ml DA-5018 0.3%
-7} Zostrix-HP-& ZHzh 194.5 gol| 4] 215.6 g, 199.6 g
oA 2211 g2 2 E2FF FelAsle Aol HolA] &
st

o #

DA-5018& H5}5AkAl o] §4 B MR D elA s}
3 gpeEA el AEENE Jehgdeh vl asRe] =4
Z2a9AEA ] Zago 2 g o| &5 24t Writhing¥
7} Randall-Selitto§ 2] 749 DA-50182] EDs Z+2+ 0.09,
0.66 mg/kg ©- %, =3}5E<] capsaicinel] B]s] 2k 6-164l,
ohebAd K1 B4 4] morphineel] vl 3-6u] =] w4 7=
AEEZFHE eyt AEA5AE AN tail flick
Wi hot plate®] 2] 74$-ol] = DA-50189) EDs= 2.0, 1.7
mg/kgo 2 AALe] Aol v]d] F-2 EDy& VbR
1}, capsaicin @iv] ZEnlel 7-16u0E aE A=Y
t}. ¢]E& DA-50187} capsaicine] £ =742 3324
37109 FANE AR Eh ED AT ofe) 53
Edold| DASIISE AFEAN(EEES, F25) o
sof SSFALA ) AFAHo] 515 7ahel, 7 ol A
Frojol vo) e Fr} Wz AAo)ago] &

7] w) Foletz A= rh(Lees, submitted). v}, B]2H|
Folxzx AEA)Q] acetaminophen< EDyo] tail flick=}
hot platesl| 4] 232+ 1,000=} 2,000 mgkge| A2 2 DA-5018
£ acetaminophen¥ o} A5 AHEH S YL Hog Aot
et}

Formalin®} 2] 7%, DA-5018¢9] |s}lsAlE formaling

Topical application

500 .
O DA-5018 base
@ DA-5018 0.3% cream
e
B v Zoatrix—HP
b
-_—
(=]
ﬁ *
O 300 —|
[# T.
=l
B
B 200 *
= -
A T
100 -

Days

Fig. 5. Effects of DA-5018 cream base (N=8), Zostrix-HP (N
=11) and DA-5018 0.3% cream (N=11) applied topically on
pain threshold by Randall-Selitto test in FCA-rats. An aster-
isk denotes a significant difference from the day O at p<0.05
by paired t-test.

phase I, I ¥H-5-5- -5Fo| &2 o] o morphine} AL ¥4t
2.2 gAsct. o] 2 u]Fe] Eu] DA-50182] Hs}FAt
A 2] =F-§-7-& morphine¥} w7 1A £ F3 7hgAle] =
o} Azl Croton oil& C-fibre} w7l 3fed 7)== 4
AA g2 sulexd g odedz] 9] 0w, croton oil S
Bz o C-fiberol A=A]-& 8ol capsaicing] x| g]el 2
Fleq ‘fﬂl-ﬂ%l\:}(OhkuboT, 1990a). DA-50182 capsaicin®]|
als) oF gule) B P LHE hehhlon ol B
3 247189 fAR AYEE Aelsh FCA =9
L. /\].EJ» ] U]—H Eu].;(]/h/H T o o] s %(Lyness
1989; Colpaert, 1979; Gourets-, 1976; Pircio%, 1975)E/H,
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