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Abstract — Capsaicin cream has been used to attenuate the pain associated with diabetic neuropathy, theum-
atoid arthritis, osteoarthritis and postherpetic neuralgia. But its common side effect, local irritation, limits the
use of it and there is still a need for a new analgesic devoid of this side effect. This study was conducted to
compare the local imritant effect of DA-5018, a new capsaicin derivative, with that of capsaicin in various
animal models and human beings. Capsaicin, applied topically to the mouse ear, produced dose-dependent
increase of ear volume and the frequency of ear scratching behavior in mice. Neither ear volume nor
scratching behavior was affected by DA-5018. In eye wiping test of rat, DA-5018 was 10 times less irritant
than capsaicin. Capsaicin administered intradermally into the rat paw elicited paw lick/lift response with a
potency which was three times that of DA-5018. Zostrix-HP (0.075% capsaicin crcam), but not DA-5018 0.3%
cream, increased ear volume of rat and induced thermal hyperalgesia in normal and carrageenan inflamed
paws. Six day-treatment of Zostrix-HP failed to develop tolerance against this thermal hyperalgesia. In human
beings, Zostrix-HP produced burning sensation and itching in more than 90% of volunteers involved and its
maximum irritant effect was significantly higher than that of DA-5018 cream. These results suggest that local
irritation and burning sensation produced by DA-5018 is much less than capsaicin.
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7} Ochoa, 1991) 7 ZF 30%% o] wjFol] T4 L

S dogle vexd FAA Xl 2 24
o _JH NAER S 2atE FA1717] Wil
25 Y 9Fo] Pt o7 PR 933 gl FAAA|
EA AR 3 glrt. Capsaicin I3 2 o) AFEA] (Frank 5,
1988; Joel =, 1991), T2l 94 (Chad =, 1991) 2 P8 A1 A)
7AW Z(Karen®} Fred, 1991; Tandan 5, 1990; Levy %,
1991)e]] 7113k BZel A7r Bl o 2 &z 0.025 2 0.075
% ZHe| AL AR gle}. Zevl ARl 2
=3RS Ak 2 capsaicin 0.075% =& A2 Ak /‘]?'fé-%
A A3 g Adxbe] 60% o] kel A] A8-Z27]of atd 7S
el 9l 7 (Donofrio =, 1991; Scheffler 5, 1991; Simone
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3t ch(Rumsfield 9} West, 1991). wjz}A] capsaicinf-= A2
T A GAHE L) A8l A 244 dehd
= 3}0&71— ,_4 3]_,_;(]_.‘_1/&4 11]7-];3—]___5_ 7)-1(3] o = o3
b 2wE 8l glch(Fuller, 1990; Carter, 1991). DA-
5018& Fopxokell ) o] LA FAR ATH AL cap-
saicin A 24, 03% 2H-& F44-45190S of HE
2 A A A 2 7]QlEle B3] capsaicin 0.075%
A FER AFES) e HAsATHKim F,
1997; Bae &, 1996). Capsaicin®] 424 22] vlelute 2}
FALe ZEAHS EalA] olv] BaE w} 9).o v (Szol-
csanyi®} Jancso, 1975; Veronesi 5, 1995), B2 Al#.2 o]&
AFPHL o] 85)e] DA-S018AUT 2 Zele] T84 2}
=42 capsaicing 2 2 capsaicin 0.025% 2 0.075% Z9
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DA-5018(N-{3-(3,4-dimethylphenyl)propyl}-4-(2-aminoe-
thoxy)-3-methoxyphenylacetamide hydrochloride salt)ﬂ— =
ohAle} A7 FHATLANA Tl A1goiRe
dedd FAESRrol Agusﬂx}zh_, DA-5018 free baser
100% ethanolel] 28] A17) F A ¥ ZFo TFstgct. DA-
5018 0.1%%} 03% 28 9 ‘=” 7 7)Al ZBolalek Al Al
ENted Tl A isopropylmyristate Z- F7 A2 A 23}
ik,
Alek
Carrageenan¥} capsaicin2 #|=F Sigmai}el| 4], Zostrix(cap-
saicin 0.025%, Genderm, USA)¢} Zostrix-HP(capsaicin 0.075
%, Genderm, USAYE Al F4dste] A-4319dc}. Cap-
saicin- 3| -¢l] ¥ 3E 2] 100% ethanolel] 23] A A AR5ty
L 71et ek etelit Sl el X ethanol:tween30: saline
(1:1:8) -G-mfj o] Q15 Al 2 5] A she] Alg3ledct

MESE

*é%a‘ F =& Sprague- Dawley(SD)ﬁl] $A Mg 53
A RAH(SPF) E5-& vlF B&KoA Folsled 157t

v:i]'*]"ﬂra‘ AX A 180~250g =g Al o
ICR vh$-~t oJ¥ Charles RiverAlel|l4] Falsle] AR5}
Ao ABST|ZEE XL 234270, FEE 40~70%, 29
AZEE 124)7H07:00~19:00y8 A3l 1 ALE9) S8
A8 A H A A
AU XSHAIE

Ear scratching test

A% 35~40 g9] vl YUE:
28] A1 7] DA-5018 free base = capsaicing
3 9F 307 mA &, 2liter H]o)A D1
A& ol R scratchingsle= IAE 30871
(van der Kooy2} Nagy, 1985).
Ear swelling test
g9l AY FUL PROE ool kB AA3)
308 ARREHA ANAZ F A2 S mme] punch
o) 43}e] 95 Ao UH 29 BEL Aol A
0.1 mg7}z] &4 6}°3D}(Vcrone51 , 1995). Fof w-dgt
£o 97 A3 LEF A TN Adslsich
Eye wiping test
AZE 150~200 go] M9 9 BZ
capsaicin -2 20 (15 713} & &4

aFEell 100% ethanole]]
10 gl 288}
¥ 9% AE

Sy slsich

-11: rulm TR

ol DA-5018
A2E YuA o)Al

23 ol UL T RS 52 1080 St

%l s = g 95]&
o} ¢ = A °—F€4 kis h£°ﬂ e AdE
ST %E Edes 7o 59 558 Y
A7) ¥ =(moderate pain-producing potency, MPP), &

78] wiping 3h2 EA 7] = 558 regression analysis&
a4 T8k th(Szolesanyie} Jancso, 1975).
OLHEHA| XIS

Ao ¢ 2F Suhulcte] DA-5018 2 capsaicin £
10 g% microsyringe - ©]-4-3to] I £eig} F Fag =
E5lelx)o] BT 15 27k The 713 ek AFH AE
B4 8193 v (Sekizawa S, 1994; Chellman$-, 1994). 2]
% o] Aoz AFe AT oo 08, Ao
e ] Faba o7t 912 £ Aeleld 13, £
A F2 gl AEE FAsPE 24, g Ale)
e Aol s qFAY AFE B3] 5& o4
A 3o Aelm, FEFAF 1E PHLE 108
st HE Y3k F A AEFF HFE FEkdoh
39| AFHAIE

Ear swelling test

A F 32~38 gof vhi- AF 7 B 250 Wl fE]SFA
1= 0]%%5}0:] DA-5018 0.1%, 0.3% =4, 7|4 & Zostrix—
HP 20 mgL v}= 5 B S o]&s)e] oF 20 27 FuF &
AejA ZE3pgTh FEF 308 F AFEIE “H’—-—
& H4HA17] & A7 5 mme] punchE ]8435} g]r-‘:v’—‘i =
o] A ¥4 2T ARG A GAlg FEL AT
A%} 222 7 A0l ANsIc dusl Ay
H 50 g2 H]’t"!’ TAdg g o g TEILT 303F ;5175
9 mm punchg o]&ste] F-FubA-g EA] s c].
SAZIc SX|o| S2inl

Plantar test7](Ugo Basile, Italy)®] intensityZ 202 2 37
Aty 295 o] del| 23 Gx}Fo2 g T &Y
w72 2] A)Zkpaw flick latency, PFLYS &) &}9i v} (Har-
grevess, 1988). DA-5018 0.3% =8, 7]A] 2 Zostrix-HP
100 mg & ©EF 3 upeho] o 6027 TN I
5 parafilm ¢ 2 Zhpqlsr, FFE H=r ]— e A W
#8}7] 98] el collarg #-9-1 347} b H=4 Alo|
ol Aol FEE 22 Aol T oF s b9
A7 PFLZ ZA3le] PFLe| Zaste 7S 5743
(hyperalgesia)e] SR A 0.2 Wrhsroleh ol e 2AE
6 A7t 5 7 Aol whEA Alsle] A A g s LA
e 4R uhg-e] AAA WEE R A
oFEA XA PFLel Wik A X% PFLE] Afo] 2 vfehglr}.
HE A= £X|9 E2fa}81

Plantar test7]Z o]-&-slo] 9o} L% v o= PFLE
243y yelAldez duhA]7] 2% camageenana .25

3 wgulete) 0.1 ml =] 81Fo33}edc}. Carrageenan 5o 1 A]
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7H% DA-5018 0.3% =%, 7|4 2 Zostrix-HP 100 mg& 2
2% 51 et oF 3027 #4214 = X8 F parafilm
o2 Zly Zol = collarZ #-& & 347 Eok =4 7
o]z ol WA st FE-& 2 Hollm o 5871 ok 3}
A7) & PFLE ZAsigict. PFLY A §4391e] %
Mo 2 BrlEe a1, A= carrageenan=] z]Z PFLe]| o3
oFE A3 PELY| Aol viehyigict.
Atgtel mstofl cHst XIS A

FH4Z 25 4 2 re Folukse] Aol ¢l
224 A 454 m|wke] ZA7FgE Al 37084 209 2
A 177)0] AP o g Al el Frefstoict. Algel AR
okE-2 AAMESS AH 7T 5 Y FaEoEA
Al T HRASATS A FE FA o7 f5E A
Arl. sl&7 2 Zdo] DA-5018 03% =2 50 ug (DA-
5018, 150 ug), 7| A B Zostrix-HP 50 uyg (capsaicin, 37.5
Ug) & 27VA F5-g AAste] b 4em® AR =E2F
3 of 3027 B4 Tt o|F SE, 158, 308 % =¥
& 242 Qo 2B x}FA A EE Visual Analogue
Scale(Bernsteing-, 1989)e) w2} WA EE -\t oFEe
g ARAFAYLE A4 27N buming sensation),
sx0k7H(itching), ¥ 2 F-E0 2 A23te] 10 cm =A%
of 2 7}%eE TABIEE slgct. Visual Analogue Scale
(VAS)E et 2419 2% (0 cm)ye AE 254 0]
S A, L85 10 em)y2 =4 5 Qe 7 AR
Aol vEhds Aol BASEE slgon, Alge] &
B3 % AF EollA] A= =Tt BAE AR 2
o) & caliperE o]-8-3lo] ZAFjoict. FEX AT A
2 Az es AY AA-L g A g ez AAegct
SH Az

7k oF59) FI-O ANOVA testE A A13}e] fro)Ade) )
A9 714~ Duncan's testE A A8} 20, x}541 8] ARl
E % 718 W= Chi square test® o]-$-3lgct. 2=
mean+SEM ¢ 2 ehjgl 1w 2E BA A A FoleF
L2 p<0.052} p<0.01S o235k

i
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Ear scratching test

Qo x| X & 30E E<]F 15.4+2.23] 2] scratching BH-S-¢]
velut=t] DA-5018 A2 173 %8 scratching ¥F
2% oy ERFH freAgl Ao] & vpehA] egteh(Fig.
1A). Capsaicin A2 7€ 0.03~0.3 mg/mlof| 4] FEF=7}
Z713be) wat FE-L A g AFHA L scratching T E
yroEHoeg Zrlslelw, 0.1~1.0 mgmml £ x4
£ 47 ¥ DA-5018 ATl Hla 24l (p<0.01)
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Fig. 1. Ear scratching behavior(A) and ear swelling(B) eli-
cited by DA-5018 (1)) and capsaicin (@) in mice. Vehicle (O)
induced 2% increase of ear weight in observation period.
Each point represents the mean of 6 to 9 animals. **p<0.01;
Significantly different from the vehicle-treated group.

scratching 3= =717} 9lit}.

Ear swelling test

Lol A &) o) BEWRAL (.1140.11 mgo & 2fe)7} ¢
A3, DA-5018 AX| T2 k28 A’ A% #e] FAV
0.3~0.4 mg ZF7}akg. ot SXX T FoAH e Aol
M TH(Fig. 1B). Capsaicin A 2|2 0.03~ 1.0 mg/mie]| 4]
BEo] AlstelEY] 03 2 1.0 mg/ml AHTL Lo 2
DA-5018 A A|F-¢l| v]sl] 2] 2 (p<0.01) zFe]7} 3]t

Eye wiping test

P =29 Fof capsaicin BEE DA-5018 £4-& 2317
BB 02 wiping WM& VreElul.ovd (Fig. 2), 222
MFPP= 3.4 pg/ml 2 354 yg/mlEA DA-50182 capsaicin
ol u]sh 108 =F=o] oketelet.

OLHFHA| XISY

DA-5018 ] 4] A1) R FaHge] ehix] ghe 3
552 I mgmidld 24 AF40] Balsgles, 1 3
X capsaicin 0.3 mg/ml FojA)2} X6l w xS e]

vehs Rl e S A = 2 E et Fig. 3).
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Fig. 2. Dose-response curves obtained on the basis of the
number of protective wiping movements to instillation of DA-
5018 () and capsaicin (@) solutions into the eye of rats.
Each point represents the mean of 10 animals.
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Fig. 3. Responses of subplantar injection of DA-5018 ([J)
and capsaicin (M) in the rat paw lick/lift assay. Each bar
represents the mean of 6 animals. **p<0.01; Significantly dif-
ferent from the capsaicin-treated group.
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Ear swelling test

714 Az272 A AEEE 0301037 mgl B2 A HE
ol ¢191 77, DA-5018 0.1% 2 03% ZW-E A5 3%
= 72k 0114024 2 0512033 mge] 7 FA W3k} ¢l
Rt 71 A 2AFEH A ]l Ael= %;1%14(F1g 4A). &
A Zostrix-HP A2 2.0410.85 mge] H3Fo] vjeht
2, 7VAl Aol Ble) #2129l (p<0.05) o]} gisict. =
=29 7% 714 AL FEEAL 0924047 mgo] %,
DA-5018 0.1 @ 03% =& AAg ZH= 207+1.10 2

Ig] B 4o

B
7

Swelling Weight (mg)
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Control DA-5018 DA-5018 Zostrix-HP
0.1% cream 0.3% cream
Fig. 4. Ear swelling induced by DA-5018 cream and Zostrix-
HP in mice (A) and rats (B). Each bar represents the mean of
10 to 13 animals. *p<0.05, **p<0.01; Significantly different
from the control group.
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Fig. 5. Hyperalgesia-inducing effects of DA-5018 0.3% cream
(), Zostrix-HP (@) and vehicle (©). Drugs were treated for
6 days. Each point represents the mean of 6 animals. **p<
0.01; Significantly different from the vehicle-treated group.

2.50+0.84 mg o @A 7|4 ATl ula Azt ZokE= A
gF2 slet feAal zpelr) IR A E WkoH(Fig. 4B).
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Zostrix-HP A7 7.7211.52 mge} F¥-To] vjehiod,
Z1H) A&l 813 2] 91 (p<0.01) P‘Mﬂ pibeiss
HArIC X9 E2tuial

GEAX A ZE A= 182 AF9] PFLE eyl
th. DA-5018 0.3% = AR FL 714X X7 vlzA A
2 1 da5e 6 AA7FA] #-24 <] PFLY] ws}r) Weht
2| $kskek(Fig. 5). Z12ivt Zostrix-HP A X7 %] 1 )
of PFLo] 7|4 x|l ¥]3] #9A (p<0.0D)L R 7435}
o] Eawle] WAE gl L& alslgw, o] AEL 6
A7} A= ).
HSEE FX)9 E2ta}al

Carrageenan 0.2 §7t7}glo] 7458 Py G5 #
HA7)A] L dFEe] PFLS 4 A] ZFA e PFLA} xpo| 5
efA] 2w, d5e] H4F ke g2 ik
16.9+0.3%004 6.9+10%F, PFLo] @Zgtdo] |3
592% Zade], §zFule] WA= ¢lS-S Halsidt)
(Fig. 6). DA-5018 0.3% =% AT o= o] v)5
71.9% PFLO| Zhas] gl oat 7|4 A=k F2)2al 3jo]
+ W%} Zostrix-HP A *|2] PFL-E 9Z H A H]
8 87.9% 7tadlelm, 714 AAZI 52 H el (p<0.05)3t
o] & vhehfe] camrageenanel] 2|3t Eztw] Whgo] o
Vg A3t
AFEHQ| IS0l Chet A5 A

Zostrix-HP S A2 E)} AF-= Az 58 =
AR A Al g Aghe aslglon X
FREE 714 AT 2 DA-5018 =2 M X7 Bl &
2 A (p<0.01)2. 2 A}FA o] F71614 T 308 F
HPE A3 of 5 o] A offo) tizt 2542

—]m
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Fig. 6. Hyperalgesia-potentiating effects of DA-5018 0.3%
cream, Zostrix-HP and vehicle in carrageenan-induced infl-
amed rats. Each bar represents the mean of 6 to 8 animals. *p
<0.05; Significantly different from the control group.
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o} 9ldth(Fig. 7A and B). B3] Zostrix-HP
& AAF A, FES Aol 1 A7) AR Felx
O ASAe] AgHez LJrEh«P‘— AR AL Uz,
o] AtE AL A FHo2 AL s
dg-0 2 Pzhalz] 1 (Koltzenburg -, 1992) o] <k 10%-
ZTFol B0l gloidg FHalslsdct. Zostrix-HP7} A 4]
3 11399 4437 AL F 392 VASS) 10em AAF 7
cm o] Aol A& B g atd 7S Tl
AR 37 A G AT TA ] Wl Atedgd o Aokt e
7t Z AL o) foAHal Aeolg bR dste
o 2 2 HlRd® xelrl fUTh(ET A=) DA-5018
03%=7 el 2|3 2+dz o Aokzle] A vl 7] A A X T2}
o]zt it 2rg bl Whaul E e 7)Al X 2, DA-5018
HAYA AT Y Zostrix- HPH A F Z+z} 46.2%(127/269),
50%(12% /24%) 2 91.7%(227 /2473) 2 A] Zostrix-HP 3| =]
T #2140 2 (p<0.05, Chi square test) B1&E7} =ghc).
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Fig. 7. Visual analogue scale for measurement of buming
sensation (A) and itching (B) induced by DA-5018 0.3%
cream (OJ), Zostrix-HP (@) and vehicle (O) in human beings.

Each point represents the mean of 24 to 26 human beings. **
p<0.01; Significantly different from the vehicle-treated group.
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S mpa e okgA 277 Fobel AT Ao)7h gdont
FE S Mol Foll ZostrixHP A& chEFell 1] 3
o)A (p<0.01) 2.2 WAo] Frlalgd o), WY E-E 3
7¥ake] 20% wlbel A vhehkonl o AEw ZFeA] wot
2 AAZZ Fel = geie

1 =

DA-30182 capsaicinfr=A 24 9s}F] £== 0.3% =
HAE AFste] Fuds 2 B J=o AR =2
3199-2 v capsaicin 0.075% ZHA L} F55 B™@be] &
o] B3 u} glr}(BaeE, 1996). E A= 4315
A2 A3l capsaicin -4 DA-50189] AT+
H7V517] 8] capsaicin®] A}FA] Hrlef o] &= HF
2 ear scratching §+2+ & eye wiping testE o]-85}%5 0w,
Aletoll A capsaicing =2A-8315]-& o) 2rdzhal FX) o
gdol wigt Fzaw] wkge] FAle vepdois B3
(Simone £, 1991)0]l T7]5}ed, DA-5018¢] 2]&t zdz}e]
AEZ A=A o uigt T FPEAEE capsai-
cin¥} W] wH 75l aa) sheict.

Capsaicin® 3] o] 28] v]p2A FAA X741
gk &7 $E2H20F substance P 529 FEE E3
neurogenic inflammation-g A A4 {2 F3}
A3 FgAo] Yoy Ag-gol T H FF2 FEA
Fe 7o R o4wiA] gl.ov(Lynn 5, 1992; Inoue 5, 1993)
1 AT AL FgelA Adzt d FAHE 55 /D
A7)= Ao 2 ¥ %9k (Bemsteins, 1989). <& I
248 H7lsle 3R] BPH L2, Kooyt Nagy(1985)
= ear scratching testE o|-8-5le] ol EAsh= WA
opiate”} A &8kell4l e AFFAI L, g A EAES
Uehdcks Ad-g gelgr vt glet. S AEE o4
slo] 22 23 DA-5018YUT-E o AATelA £ 5
9] grooming A ¥2] ear scratchingS jeldl 9 cap-
saicind H-2 0.1~1.0 mg/ml F%E HH A FlH2z
scratching 32 Z7}A1AA] capsaicine] DA-5018%Rc} A}
FAdo] 7FaHe #stgirt. Veronesi $(1995) 733k 5%
ZpZAe] 9l 730 <o+e{zl dinitrofluorobenzeneo] sub-
stance P IE= NKA9 7--& nerokining: ] FollA] F=] A]7]
T2 Az} ohgae] HREES FATE S BUsk
, obs ARE R T E 2T A7 ARE u)
o} 2 Ag Z3 DA-S0IsY Y 2 A& capsaicin 1%
2 ZHe uls] AEE FETe] X3 E2S Fdsd
o}, DA-501891 22 73 ofl&bel FojA vk Fof A
2319 croton oilel] £)s}A] F=)= neurogenic inflamm-
ation capsaicin® -2 oA AEle I (data =]
%), DA-5018 0.3% 52 ¥ Zostrix-

0wl
.

o

H K

22,

= hairless mouse2]

T R-Z 0] 83 in vitro FHEAG A 27] FAES} A
2ol3ll Tz, in vivo A8 AR Ao FE3 552
Vb $17) W)-E(data PER)6) 0] S RE{EFE] Ao
7} ofge W R-ean o] Wl opety WkEeh o
29 A6 o vhehbe AREL oA Foz
scratchinge] A" A% ¥ 60~70% AT ¥
(Veronesi 5, 19955 arEhd capsaici_ncq] o3 AR
scratching-2- M2 o] olvkm 7=, DA-5018Z
capsaicin®} 2] AYE 2 scratchingo] WeEhx] W3k
wieha] o3 2pFA o] wlg- okshda ket DA-50189
g etel] o8l R}FA-S capsaicinel] Bl W& ALE v}
bt T, ol il A4S A ATl 2+ The
AL A= Az Azbdc). Chellman $-(1994)8 Hj2

g P wupete] Falg F P g5 rEeE
okRo] T AAFA AL Hrisiach £ A A= DA-
50188 407 =¥34L W RS 9 FF o
o2 ZAG 5 g7] o] o1 F Hkslr] 98] dEE T
WEelg 3 3 A=A ARE v wshus} st Cap-
saicin-g- 0.3 mg/ml F=oll4] 2pFAe] Vel A& Azt
oz Ao wAo] fEE AL Hostoiadl, o7
& AFE capsaicin 1% 28L& AAFAANA ARFAEH
WA sl 3 B2l AlFel digt B7tEgle] viehte]
AE EAFEle FAE 1~38 Fof| LA Hwet
Y X e= 272 AZ"HcHLamotte 5, 1992). DA-50182
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