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Analgesic Action Mechanism of DA-5018, a New Capsaicin Derivative :
Relationship to Opiate Receptors and Prostanoids
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Abstract — DA-5018, a new capsaicin derivative, showed potent analgesic effect comparable to that of mor-
phine in various experimental acute pain models. In this study, whether the analgesic mechanism of DA-5018
is related to opiate receptors or prostanoids was investigated. The affinity of DA-5018 for opiate receptor was
determined by receptor binding assay. The Ki values of DA-5018 for nonspecific and specific p, x, 8-opiate
receptor was 299+ 8.88, 735215, 29301163, 1550813 nM, respectively and DA-5018 exhibited lower
affinity than morphine. DA-5018 (10°~3 > 10° M) inhibited electrically-evoked contractions of the guinea pig
ileum and rat vas deferens, and these inhibition was not antagonized by naloxone(10 nM), an opiate receptor
antagonist. Antagonism of analgesic effect of DA-5018 by naloxone was examined by tail pinch test.
Analgesic action of DA-5018(0.1~2 mg/kg, s.c.) was not antagonized by naloxone(l mg/ug, ip.). These
results indicate that pharmacological action of DA-5018 is not related with opiate receptor. Cyclooxygenase
and S-lipoxygenase activities in rat peritoneal neutrophil treated with A23187 and arachidonic acid were
measured by radioimmunoassay. DA-5018 stimulated the cyclooxygenase activity and the concentration show-
ing the two fold increase of activity was 124 uM. DA-5018 slightly inhibiled 5-lipoxygenase activity and
these results together indicate that analgesic action of DA-5018 is not mediated through inhibition of cyclooxy-
genase or lipoxygenase. These results suggest that the analgesic effect of DA-5018 is not due to blocking
opiate receptor or to inhibiting the synthesis of prostanoids in the arachidonic acid metabolism pathway.

Keywords[_] DA-5018, capsaicin, mechanism, opiate receptor

2 gZhabol Al A AFS AAE u) glrH(LaHann, 1982).
Lol FAPolAlel wlal <F 1,000]¢] & Jehf=
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Table L Saturation analysis of H]ligand binding to opiate receptors. The K. and B, valus were obtained by nonlinear regression
analysis of the saturation curves. Saturation biding assay was performed as mentioned to method. Values represent mean+S.D. of 3

separate experiments.

Receptor
Nonselective |L-opiate K-opiate d-apiate
Ligand *H-naloxone *H-DAMGO *H-DPDPE *H-U6953
K (nM) 1.2584:0.760 1.65010.445 1.600+0.163 0.400+0.508
B (pmoles/mg protein) 0.1500.022 0.212+0.029 0.208+0.021 0.150£0.015
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Table II. Competition of DA-5018, capsaicin, morphine and naloxone for opiate receptors labeled with [’HJligands. The Ki values
were obtained from K and ICs, which were determined from log-probit plots. Saturation biding assay was performed as mentioned to

method. Values represent mean & S.D. of separate experiments.

Ki (nM)
Drug
Nonselective U—OmOTE K-opiate d-opiale
DA-5018 299+8.88 735£215 2930+163 1550+813
Capsaicin 93300+ 6690 7050029600 20400+ 755 77900+ 5960
Morphine 0.94+0.76 4.95+4.45 44 .8+5.08 11.54+0.88
Naloxone - - 1.27+0.635 22+1.63
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Fig. 1. Naloxone antagonism against DA-5018 and morphine
induced muscle relaxation in guinea pig ileum preparation.
Each value is the mean+S8S.E. of 6 animals. (O) morphine;
(@) morphine+naloxone (10 nM); (V) DA-5018; (W) DA-
5018+naloxone (10 nM).

B2zl ot 4

s opiatetE-H ZEAQ] FEEo s Al

= g2 odekg A Hsick(Fig. 1. 9
244 DA-50182] AFgkg 3 o] ghel] ik 71402 &l s~
Z#.ort opiatet§-#F A 37 @& Fsirh
e $Fz Z=
o] PAJERE F7|AF A3l DAY (presy-
napse)ollA] 2-o]o} =8¢ (noradrenalineyS- -2} A AA]
=0l 2o vjeldict 9292 opiatess&-A| & vhA) R o]
wojol=g @] el AAANAM £&H F0E

gkeh(Fig. 2). whea]
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Fig. 2. Naloxone antagonism against DA-5018 and morphine
induced muscle relaxation in rat vas deferens preparation.
Each value is the mean+S.E. of 6 animals. (O) morphine;
(®) DA-5018; (V) DA-5018+naloxone (10 nM).
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5018< 0.1~1 mgkeellA AFEIAE ehiidiont, 95
eol S5 deHg WA Wskek(Fig. 3). T2t DA-50189)
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Fig. 3. Antagonism of naloxone against effects of DA-5018
and morphine by tail pinch test in rats. Each value is the
mean=®=S8.E. of 6 animals. (O) DA-5018; (@) DA-5018+
naloxone; (V) morphine; (%) morphine+naloxone; (O0)
naloxone. DA-5018 and morphine were administered s.c., and
naloxone ip.

Tail Pinch Test

Tail Fhick Test

Drug (mg/kg)

DAS018, 50

PR DAS018, 100

d
MOR.HCL, 100 | EEEEsenaiey”

(D50 x 30days)
+ MOR.HCI 100

S O I P N
100 B0 60 40 20 0

% Inhibition

Fig. 4. Tolerance against analgesic effects of DA-5018
administrated for 30 days and morphine for 5 days and cross
lolerance in tail pinch test(left) and tail flick test(right) in rats.
day 1, day 2, B8 day 5, [l day 10, E day 20, 38 day
30, W day 31.

9 IS SN I B
0 20 40 60 8O 100
% Inhibition

2] vj7fla}lel prostanoids®] AA37d £<1 arachidonic acid
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ofol=ddRe $2E Aoz WAFeT By
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