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General Pharmacology of DA-5018, a New Capsaicin Derivative

Soon Hoe Kiv, Moon Ho SoN, Myeong Soo SHIN, Hee Kee Kim, Eun Ju BAE,
Bong Jin CHA, Won Bae Kim* and Junnick YANG

Research Laboratories, Dong-A Pharm. Co. Ltd., 47-5, Sanggal-ri,
Kiheung-up, Yongin-si, Kyunggi-do, 449-900, Korea

(Received December 17, 1996; accepted March 8, 1997)

Abstract - DA-5018(N-(3-(3,4-dimcthylphenyl)propyl)-4-(2-aminoethoxy)-3-methoxyphenylacetamide) is a
new capsaicin derivative under development as topical analgesic agent. The general pharmacological
properties of DA-5018 on central nervous, cardiovascular, gastrointestinal and other organ systems were
studied in experimental animals. DA-5018 cream (0.3%) had no effects on behavior, hexobarbital-induced
sleeping time, body temperature, spontaneous activity, blood pressure, heart rate, intestinal charcoal propulsion,
urine volume and electrolyte excretion even at a high dose of 2000 mg/kg in rats. In addition, DA-5018
cream had little skin irritation compared to Zostrix-HP (capsaicin, 0.075%) cream in rabbits. In isolated guinea
pig tissue studies, DA-5018 increased the contractility of trachea and ileum and also increased sinus rate of
atrium in a range of 10°-10° M, but its efficacy as a agonist was weak. These results suggest that DA-5018
cream might be used topically without serious side effects.
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Table 1. Effect of DA-5018 cream on general behaviors in SD rats
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Time after administration

1hr

3hr

6 hr 24 hr

Group

D E A B C D E A B C D E

1) Behavioral profile

Alertness a o0 o6 O 10* 0 ¢
Stereotypy o 0 0o O 10* 0 O
Grooming 0 0 0o 0o 0 0 o0
Vocalization 0o 0 0 0 0 0 0
[rritability 6 o o 0 ¢ 0 0
Spontaneous activity 0o 0 0 0 100 0 0
Pain responsc 0o 0 o 0 0 0 0
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o0 1w o0 0 0 0 10 0 6 0 0 O
60 9 o0 o0 O O 88 0 0 0 0 O
o 0 o0 o 0 0 0 0O 0 0 0 O
6 o0 o o0 0 0 0 O O 0o 0 O
6 ¢ ¢ 0 0 0 0 O O 6 0 0O
6 10 0 0 O O 100 0 O 0 O O
o 0o o o o0 o O O O 0 O O
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Table 1. Continued.

Time after administration

1 hr 3hr 6 hr 24 hr
Group
A B C D E A B C D E A B C D E A B C D E
2) Neurological profile
Startle response o o 0 o o o 0 0O 0 o 0O O O O O O o0 0 0 O
Straub's tail o ¢ o o0 0o o o 0 O 0 0 O O O O O 0 0O 0 O
Tremour o o 0 o 0o o 0 0o 0 o0 0 o0 O O O O o0 O o0 O
Convulsion o ¢ o o0 o o 0 0 O O 0 O 06 O O O O O O O
Abnormal gait o 0 0o 0 0 0 0 O 0O O 0 0 0O O 0 0 0 ¢ 0 0
Righting reflex o 0 o o o o0 o o0 o 0 0 O O O O o 0 0 0 O
Grip strength 6 o0 o o0 10¢* 0 0 ©0O O 10¢ 0 O O 0 10+ 0 O 0 0 ¢
Pinna reflex o 6 o o o 0 0o 0O o0 o0 o0 o0 0O O O O 0O O 0 O
Corneal reflx 6 0 o ¢ 0 ¢ O 0 O © o0 O O 0O 0 O O O 0 O
Ipsilateral flexor reflex 0 0 O © 0 O O O O O O O O O O O O 0 0 0
3) Autonomic profile
Piloerection o o o o0 o0 o0 o0 0 ¢ 0 0 O O O O O 0 0 0 O
Hypothermia 0 0 0 0 10 0 0 0 0 9% 0 0o 0 0 9 0 0 0 0 0
Writhing o o0 o o o 0 o 0 O O 0 O 0O O O O o0 0 0 o0
Skin color 0 0 U] 6 o o0 0 ¢ 0 o0 O o o 0 0 O 0 0 0 0
Respiratory rate o o0 o o o o0 o0 o O O 0 O O O O O o0 O 0 O
Palpebral size o 0 o0 0 10* 0 0 0 O 10 0 O O O 9% 0 0 0 0 O
Exophthalmos 6 6 ¢ 0 0 O O O O O O O O O O O O 0 0 O
Salivation 6o 0 o 0o o o o 0 O O O O 0 O O O O O 0 O
4) Death 6 o o o o o o0 O 0o 0 © 0 O O O O 0 0 0
A: Base 2000 mg/kg, B: DA-5018:2% 200 mg/kg, C: DA-5018=% 600 mg/ke, D: DA-5018=2% 2000 mg/kg, E: Haloperidol 10 mg/

kg, p.o. *indicates significant difference at p<0.001 level when compared with the control group.
Each value is the number of rats showing clinical signs out of 10 rats used.

Table II. Effect of DA-5018 cream on hexobarbital-induced Table III. Proconvulsive effect of DA-5018 cream in SD rais
sleeping time in SD rats Treatment Dose Impulse counts/sec
Treatment Dose Sleep-inducing Sleeping Time Base 2000 0.349+0.116

(mgkg)  Time (min) (min) DA-5018 cream 200 0.242+0.126

Base 2000 3.8+02 22.0+19 600 0.458:+0.103
DA-5018 cream 200 41404  185+13 2000 0.35210.108

600 42402 217414 Penletrazole 60° 2.3461+0.265**

2000 4.3--0.2 20.0£31 ‘mg/kg, ip. **indicates significant difference at p<0.01 levels
Chlorpromazine 20° 3.040.3% 47845 4%+ when compared with the control group.
"mg/kg, po. ***indicates significant difference at p<0.05 and s}, A7t So) FaE o
p<0.01 levels when compared with the control group. Hexobarbital-Na £=040§] [} =2

Table IV. Effect of DA-5018 crcam on rectal temperature in SD rats

Time after Body Temperature (T)
administration (hr) Base DA-5018 (mg/kg) Aminopyrine
2000 200 600 2000 50°
0 37.2+0.0 37.24+0.2 37.240.1 37.140.1 37.340.2
1 36.9+0.2 37.1+0.1 37.140.2 37.1£0.2 36.5£0.1*
3 36.9-+0.1 37.0+0.1 36.9+0.1 36.840.1 36.5£0.2%
6 37.0+0.1 37.140.1 37.040.1 36.840.2 36.840.1
24 37.3£0.1 37.240.1 37.140.1 37.240.1 37.240.1

‘mg/kg, po. *indicates significant difference at p<0.05 level when compared with the body temperature at time 0 hr.
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Table V. Effect of DA-5018 cream on spontaneous activity in SD rats

Time Distance Traveled (cm)
(min) 200 mg/kg 600 mg/kg 2000 mg/kg 10 mg/kg, po
Base DA-5018 Basc DA-5018 Base DA-5018 Vehicle CPZ
15 1173+127  1109+£145 1245+ 87 839+ 91 1630127 13434128 1436+ 80 1080221
60 511128  608+104 411+ 96 509124 706106 696171  1024+£219 237+ 86**
120 4084 90 443+ 99 548+135 499+ 85 446+ 65 531+ 61 556+ 75 109+ 41%*
240 354+ 71 328+ 78 265+ 61 336+ 68 217+ 32 110£ 43 5334174 84+ 21**

**indicates significant difference at p<0.01 level when compared with the vehicle(D.W.) treated group.

Table VI. Effect of DA-5018 cream on catalepsy in SD rats.

Catalepsy score
DA-5018 (mg/kg)
2000 200 600 2000 10°

Time after
administr-  gaee
ation (hr)

Haloperidol

0 0.0+0.0 0.0+£0.0 0.0+0.0 0.0+£0.0 0.0£0.0

1 0.0£0.0 0.0£0.0 0.040.0 0.0+0.0 1.5+0.6**
3 0.0£0.0 0.0£0.0 0.0-0.0 0.0£0.0 3.2+0.2%*
6 0.0£0.0 0.0+£0.0 0.0+0.0 0.0+£0.0 3.240.2**

24 0.0+0.0 0.0-0.0 0.0+0.0 0.0+0.0 0.0£0.0

“mg/kg, po. **indicates significant difference at p<0.01 level
when compared with the control group.
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Fig. 1. Effects of DA-5018 cream(0 mg/kg, O; 200 mg/keg,
®; 600 mgkg, V; 2000 mgkg, W) on hemodynamics of
conscious SD rats.
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Fig. 2. Effect of DA-5018 (@) and carbachol (O) on the con-
tractility of isolated guinea pig ileum. Each point represents
the mean of 6 to 8 preparations.
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Fig. 3. Effect of DA-5018 (®) and carbachol (O) on the con-
tractility of isolated guinea pig trachea. Each point represents
the mean of 7 to 8 preparations.
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Fig. 4. Effect of DA-5018 on the contractile force of isolated
papillary muscle (@) and sinus rate(Q) of isolated atrium of
the guinea pig. Each point represents the mean of 5 to 7
preparations.
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Table VIIL Effect of DA-5018 on intestinal propulsion in SD
rats

Treatment Dose (mg/kg) Impulse counts/sec
Base 2000 0.349+0.116
DA-5018 cream 200 0.242-+0.126

600 0.458+0.103
2000 0.352+0.108
Pentetrazole 60* 2.34640.265**

‘mg/kg, sc. **indicates significant difference at p<0.01 level
when compared with the control group.

Table IX. Effect of DA-5018 cream on gastric irmitation in
SD rats

Treatment Dose (mgkg)  Gastric lesion (mm’)
Base 2000 0.0£0.0
DA-5018 cream 200 0.0£0.0

600 0.0£0.0
2000 0.0+0.0
Indomethacin 40" 6.83+£2.5%%

‘mg/kg, po. **Indicates significant difference at p<0.01 level
when compared with the control group.

Table VII. Effect of DA-5018 cream on urinary volurne and electrolyte in SD rats

Urinary volume

Urinary Electrolyte Excretion (W Eq)

Treatment Dose (mg/kg) (ml) N < O
Vehicle 0 22x0.2 281.4+38.4 197.9+19.8 363.2+-37.9
Furosernide 15 6.6£0.6%% 804.4171.0%* 304.1+28.7* 1067.1+77.5*
Base 2000 18.6£4.3 816.2+82.2 1370.8+102.8 890.9+109.9
DA-5018 cream 200 23.9L£55 721.5-+140.0 1447.9+176.3 921.2+143.7
600 16.9+4.1 939.34+140.0 1454.8+133.7 1076.3+148.0
2000 14.7+3.5 796.0£71.9 1263.21£121.4 922.41+74.1

***indicates significant difference at p<0.05 and p<0.01 levels when compared with the vehicle treated group.
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Table X. Effect of DA-5018 cream on skin irritation in NZW
rabbits

Treatment Dose (mg/kg) Erythema Edema
Base 2000 0.0+0.0 0.0+0.0
DA-5018 cream 200 0.0£0.0 0.0-£0.0

600 0.0+0.0 0.0+0.0
2000 1.3+0.2% 0.0£0.0
Zostrix-HP 2000 1.5+0.2% 02402

*Range of irritation index is “mildly irritating” .

5P| A10f| DjXj= FEk

HorSs0| CiSt =8

DA-5018282 RE L3k dl=Fo| H]s] char-
coalo] Zg-ol po]7} glyde L]r, morphine - HCI72 char-
coalo]E-go] o™ o 2 7r4F g} (Table VII).

2l, HOIRIE Hat KR

DA-50182 53} 2T #1342l gastric lesiono] A§Ad
A ¢k o1}, indomethacine F-2] A 22 gastric lesion-&
fb8lod o (Table IX).
I|50| 0|xl= Hek

DA-5018=% ) 7|Al= E7]Ae HA¥A=A A2
I erythemas} edemas o 2 7)%] °L9&.°_?4 DA-5018= %
2 edema= A7]A] ¢okon] neks} erythemas 24 1%
THTable X). 22w} tl2efE<9] Zostriz-HP+ erythema2}
edemaZ -FHbatedch.

i
of;
oLr’
de
ikt
o
A
o
m
J$J o
N
2L
Qi
s
tlo
P
X
. )
=2
&
=L
2

o
ok
o
5;} ;
L o
flo
oL
Pl
I
£
S
o
£
ol
s
et
ot 1
W
1-o[|
i

D7) A, 287 A Foll thakgt 228 ol 5 gl
rel ] 9l7] W) Fol], TAlelAl =A<l DA-50187%
& A Eié* A7) g e) 739 Fabgo] AF HelA ¢
F-24E 71H DA-50189] HAF o] -8 1.2{3)
7]- 217lch DA-50182 S48 24X EA= /i
A 24, Ao H#s}FEALA2] EDy2 Randall-Sel-
79 0.66 mg/ke, Tail flick2] 7% 2.0 mg/kgo]

o 0.3% DA-50182%-& Fzke 2 ¥ ¥sjiv|gle
o 2l3 AFEHE 7dslr]w ol AA=
“C-EA-DA- 5018 WA 2 FlE AAE ARg-Eke) Al
- D g Yro FARFs FETA PE
£ 3 4o, AEAAI)F 2ngdel® B, RES

off o ¥ e Rt Ay fr fn A ool
o M

CI a
.4 — 8 018
,iS m{n L:o e

>
IRt
og; 3

244 70AR] Bl Al A2 A FheHe]&F 5, F1F).
A o] AR T gl= DA-S018 A A = ZE 194
X2 MFAde] Wl =) Eoll =ERZNE £37|A
£ "2 3te] AAE N0 R e)dshe Lo} wlg- gl
Avk, A2 olde] dofu}x] e g A7t mEpy
DA-50182 %2 4% F8 o ¥3he-8 vJehf=] o= 5
8 219le BE: X ghalEkAle] &R @S AeR A
_-Eal_ o] 7] wEelety At 38 in virro A3
734, DA-50182 7| ZHol| M= 3nM, AR ElA
100 M) v wA g FERE pSuke-g vehir)
Azbstedct, Zeju, FHdeE2 vk Il v
8] o9~ atela] zgeko 2] wixo] v ket In vi-
ro?] 7|\E AAFEFEAGH L DA-5018Z 10 nM
o e FEeARE AuteE /MR W, in viveR
AN ZEAYAAE HEFTAME 124204 A
uhaeol] A3 Agke] ¢idth. o1& 7o H=rr} 3t
AJolAlel] FF Aol =) wEe|(Jansco 5, 1970;
Glinsukon =, 1980) =312 wajs] 2 & glzlon) A%
F7} A2 dejA] sighd Aol o] Z olfetx A}
In vitrool| 4] 2] 2h8-8 zlzeko 2 4] Fro] vlwA Y31
AAER7Y 7 9] o] FiAA] therhs AR v Fe) 4]
e Fapg-2 ohjeltw A7) 7]Ee Falelal =
< A RAFAd o] Ackel el B glek(Carter, 1991). B
7Y% AT AR DA-501833 & AFeFE<Q] Zos-
trix-HP<l| B]&} A543 wlotgict. vb-9-20 =8 ALE-gE
A& A | 4 = DA-5018=2 0] Zostrix-HPol| B3] z}F4] o]
A5 Afo] AER v} AAHEEE F, FLF).
olabe] AEAASE FH& B o, S48 o4Ad
DA-5018=%-2 2275 7]:11—5].: oAl Ag-asek W)
Welld efelols AalA 3285 vfehlA] ¢4 Zles
A7 .

J&ri

r]r

EEH“\J

=l

e, AeH, 255, A87), RS, A%, 2EA, P4
o, PFe). DAl APEE B AEE PAelAl

Eﬂl DA-5018-4 A5Ed el n g ehEl ] R

Carter, R. B. (1991). Topical capsaicin in the treatment of cu-
taneous disorders. Drug Dev. Res. 22, 109-123.

Chad, L. D., Thomas, J. S., Esther, L., James, R. S., Randall,
M. S., Moise, D. L., Daniel, A. and Frederick, R. (1991).
Treatment of arthritis with topical capsaicin. A double-
blind trial. Clin. Ther. 13, 383-395.

Draize, J. H. (1965). Appraisal of the safety of chemical in
foods and cosmetics-dermal toxicity. Association of Food
and Drug Officials of the United States, Topeka, Kansas,
46-59.

Frank, A. B., Chnstopher, F. G. and Gregory, B. K. (1988).
Successful treatment of postherpetic neuralgia with cap-



MER LAORIFEH DA-50189] Aziere|ats 81

saicin. Am. J. Ophthalmol. 106, 758-759.

Glinsukon, T., Stitmunnaithum, V., Toskulkao, C., Buranauti,
Y. and Tangkrisanavinont, V. (1980). Acute toxicity of cap-
saicin in several animal species. Toxicon. 18, 215-220.

Irwin, S. (1968). Comprehensive observational assessment; Ia.
A systematic, quantitative procedure for assessing the beha-
vioral and physiologic state of the mouse. Psychopharma-
cologica 13, 222-257.

Jancso, G., Szolcsanyi, J. and Jancso, N. (1970). Irreversible
impairment of thermoregulation induced by capsaicin and
similar pungent substances in rats and guinea pigs. J. Phy-
siol. (Lond.) 206, 495-507.

Joel, E. B, David, R. B., Mark, V. D. and Jay, Y. R. (1987).
Treatment of chronic postherpetic neuralgia with topical
capsaicin. J. Am. Acad. Dermatol. 17, 93-96.

Z%, AT, AGf, A, AL, U=, AR, 29
A, 754, H4A. (1993). F58 T dudA 22
21739 Z AR}l A capsaicin ARl 3. FuH
17(4), 411-417

Karen, M. and Fred, W. (1991). Capsaicin; A therapeutic op-
tion for painful diabetic neuropathy. Henry Ford Hosp.
Med. J. 39(2), 138-140.

LaHann, T. R. and Farmer, R. W. (1983). Antinociceptive ac-

tions of capsaicin in rodents. Proc. West. Pharm. Soc. 26,
145-149.

0|3, o] FAl, AWF, |5, AAul, g, oW A. 3}
FA 9 FREFEA [MC] DA50189] FEHI. $4%4F
e EES

Levy, D. M., Abraham, R. R. and Tomlinson, D. R. (1991).
Topical capsaicin in the treatment of painful diabetic ncu-
ropathy. N. Engl. J. Med. 14, 1176-1177.

Park, N. S, Ha, D. C, Choi, I. K, Kim, H. S., Lim, H. I.
and Lee, B. Y. (1991). N-Aralkylated 4-(2-aminoethoxy)
phenylacetamide derivatives as potent analgesic and antiin-
flammatory agents. Korean J. Med. Chem. 1(1), 36-43.

EEE, e, 28], AR, 3], A, ok, e
A 2 7AYol Al A DA-S0189] FAEFE 2o
PEPEEIREv L BE ST

Verna, A. and Kulkami, S. K. (1992). D1/D2 dopamine and
N-methyl-D-aspartate(NMDA) receptor participation in ex-
perimental catalepsy in rats. Psychopharmacology(Berl).
109, 477-483.

Tandan, R., Aronin, N., Chad, D., Donofrio, P., Ramamurthy,
S., Scheffler, N. and Kallal, J. (1990). Topical capsaicin in
painful diabetic polyneuropathy. Neurology 40(Suppl 1),
380.



