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Abstracts—To investigate analgesic mechanism of capsaicin and its analogues (capsaicinoids), ade-
nosine release was measured by high performance liquid chromatography from rat spinal cord synap-
tosomes. Exposure of synaptosomes to K™ and morphine produced a dose dependent release of ade-
nosine in the presence of Ca"". Capsaicin (0.1, 1, 10 uM), and its analogues: NE-19550 (1, 10, 100 pM).
DMNE (1, 10, 100 pM) and KR 25018 (0.1, 1, 10 uM) produced a concentration dependent release of ade-
nosine in the presence of Ca”". Nifedifine, L-type voltage sensitive calcium channel blocker, inhibited K*
(6, 12 mM)- and morphine (10 tM)-evoked release of adenosine partially. Capsazepine, a novel capsaicin
selective antagonist, blocked only capsaicin and capsaicinoids induced release of adenosine. Therefore,
it is suggested that the adenosine release by capsaicin and capsaicinoids having antinociceptive effects

involves activation of capsaicin specific receptor and capsaicin sensitive Ca** channel.
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Table I— Release of endogenous adenosine evoked by
K. morphine and capsaicin from dorsal spi-
nal cord synaptosomes

Adenosine (pmol/mg
protein/15 min)

Basal Evoked
KCl 189.62+33.80
6 mM 59.10+11.74
12 mM 91.08+11.31
Morphine 220.18+14.25
1 uM 39.37+8.15
10 uM 93.45+12.59
Capsaicin 191.63+7.20
0.1 uM 87.15+6.10
1 uM 160.88+19.26
10 uM 204.65+22.77

Values are means=*S.E. of three or four experiments.

K’, morphine 3! capsaicin FAIH|0fl 2/Et adenosine
%2l - K'+ 6 mM3} 12 mM, morphine< 1 pM}
10 uM 2831 capsaicing] Z$olE 0.1 uM, 1 uM,
10 pMelA sEeEH 02 adenosined g
w(Table I) 2& FX=94= morphine®] ®]&} cap-
saicin®l] ¢J3t adenosine felFo] ] 2 Aog e}
st}

Capsaicin® 7202 fAlSH WFaH7} e

Table I— Release of endogenous adenosine evoked by
capsaicinoids from dorsal spinal cord synap-
tosomes of the rats

Adenosine (pmol/mg pro-

Capsaicinoids tein/15 min)
(uM)
Basal release Evoked
NE-19550 237.02+21.9
1 26.16+2.36
10 67.90+5.66
100 139.51+9.31
DMNE 169.99126.94
1 94.36+6.24
10 151.504:21.06
100 199.02+9.72
KR 25018 198.62+27.62
0.1 76.96+15.1
1 138.18+17.86
10 181.95+9.72
RTX 171.01+26.89
0.1 130.24+5.45
1 132.14+4.70
10 103.33+3.02

Values are means*=S.E. of three or four experiments.
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Table Il — Ca** dependence of adenosine release evoked by K* or capsaicinoids

Evoked adenosine (pmol/mg protein/15 min)

Ca’ (+) Ca""(-) Ca""(-)+1 mM EGTA

K* 12 mM 96.30+4.58 68.55+7.46 N.D
Capsaicin 0.1 uM 88.91+£7.97 N.D. N.D

1 uM 163.19+20.36 12.02+0.96 N.D

10 pM 213.03+17.37 N.D. N.D
NE-19550 10 pM 138.49+8.29 N.D. N.D
DMNE 10 uM 153.54+21.06 30.42+£4.79 N.D
KR25018 1 uM 151.70+12.77 N.D. N.D.

10 uM 202.81+£18.37 48.77+5.44 27.77+2.83

Total release Ca(+) 845.73+2.13

Ca(-) 1135.12+1.14

Ca(-), EGTA 1 mM 1295.88+130.82

Values are means+S.E. of three or four experiments.
N.D. Not detectable

Table IV — Effect of nifedipine on adenosine release evoked by K, morphine or capsaicinoids

Evoked adenosine (pmol/mg protein/15 min)

10 nM Nif(-) 10 nM Nif(+) Nif(+)/Nif(~)(%)
K’ 6 mM 35.77+9.53 1.97+0.15 5.5
12 mM 99.49+5.90 N.D. -
Morphine 10 pM 95.16+2.86 1.83+0.75 1.9
Capsaicin 1 uM 106.64+21.36 70.07+7.82 65.7
NE-19550 10 1M 151.61+2.92 79.53+2.71 52.5
DMNE 10 uM 141.99+9.51 100.81+8.44 711
KR 25018 1 uM 135.96+1.88 82.64+3.45 60.8

Basal release : Nif(-) 109.99+11.74

Nif(+) 123.7£10.48

Values are means+S.E. of three or four experiments.
N.D. Not detectable

30| qaiM Xk adenosine F21& A NE-
19550¢} DMNE+= 1, 10, 100 pM, KR 250182 0.1,
1, 10 pMoIM 5EEA 02 adenosined F2l3tA
tH(Table 1D).

Capsaicin SAIH|0f| 2/8t adenosine 72/2] Ca™ 9|
ZEM - H< synaptosome #ZAlAl KH mediumel
A Ca™" & WAISEAY «1719] 1 mM EGTAE ¥33t
A 8] adenosine #2l& £AE 22 M adenosine
$ElE 98l Ca’ "ol WHAA Y i3l ARSI
A7} K¢} capsaicin 2 capsaicin $AH 25 Ca*”
°]&H 0 2 adenosine e 7= Ao Z VEhsTh
(Table III).

Nifedipine@] &3} - L-type voltage sensitive
calcium channel XF@#12! nifedipine 10 nM ©] £
3tel 2794 adenosine #21& ZA3AS W K' 6
mM#} 12 mM 28| 3 morphine 10 Mol 2|3t ade-
nosine & %S nifedipinee] fi el fai=

adenosine®¥<] 10% ©i3tdct. 18yt capsaicin
capsaicin A HAI¢l NE-19550, DMNE % KR
250189} adenosine 2l nifedipine £l 93] =
A AgkA] i (Table IV). o] 432 2E] cap-
saicin®]\} capsaicin SAH7} #eddh= Ca™* chan-
nel voltage sensitive calcium channel®] obd 3
o2 AQZherch

Capsazepine2| & — Capsazepine< capsaicin®]
AAA A 2A ol Ll Edo|th 5 uM 10
uMe] =3 ZAdX adenosine #E& 43RS
o] K* 12 mM3} morphine 10 uMell €%t adeno-
sine -l ZA QS =] ggkort capsaicin 10
uMel 213t adenosine 2] capsazepin 5 bM T%
oA 70%, 10 uM FE2E= 100% AAH AL Cap-
saicin® T&3 #AHIQ] NE-19550, DMNE, KR
25018 93t adenosine F-21%= 10 UM capsazepine
ol 2)3) 50% ~T7%7MA AA=HQTHTable V).
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Table V— Effect of capsazepine on adenosine release evoked by K™ morphine or capsaicinoids

Evoked adenosine (pmol/mg protein/15 min)

CPZ (-) CPZ (5 pM) CPZ (10 uM)
K" 6 mM 142.13+22.3 116.94+22.3 93.5+19.4
Morphine 10 pM 149.99+8.6 113.42116.4 103.41+10.8
Capsaicin 10 M 163.39+4.01 51.38+2.69 N.D.
NE-19550 10 uM 156.06+22.19 102.71+£6.02 63.6+£7.76
DMNE 10 pM 361.94+13.3 222.85+18.4 125.52+10.3
KR25018 1 uM 241.52+26.49 127.1+7.05 120.7£6.76

Values are meanstS.E. of three or four experiments.
N.D. Not detectable

U

Capsaicin®] 224 7140l A8 A= Aldsof
$3 capsaicin®] FEHME &5 EeslElE A
o vl Eof AT 2H85hs A4S o] Bo] ZAM YL
U I AT A87]R distele obF] & g A A
2tk 2284 *H RTXE ligand2 AH-3 binding as-
say % capsacinol ESolFo)WA AAA A9
capsazepin® A ZHE 712}l capsaicin
£ “vanilloid” 5~&317} Ao A ot

AR A7 HEe] Tl A F-a¥ adenosine©]
WEZE #odd 7154o] Jgo] B Hol| nhat
£ AZol X+ capsaicin @ 2 FAHIE] tiste] 3
29~9] synaptosome ©Z4-E] adenosine F-3& &4
3Gt capsaicing 8 NE-19550, DMNE, KR
25018 25 Xk 9&2| 22 adenosine S28kdch.
E3 Ca’ o] medium Well 299874} EGTAZ ¢4
3] &35 =L Wl 912 capsaicinoidsel o3 ade-
nosine &7} ZA ZAEE AL capsaicinoidsel ¢
&l 25 adenosineo] A3 AG BAY 715AL =
3= A#E oAz}, Capsaicin®|Y capsaicin A
Aol 9% adenosine f2]7} ©3] Bl R S4 %
o] Axtrt opd & b AFelA Baug vl ot S
capsaicin®l 2]3t adenosine -2l @3 5o 32}
802 A %3 synaptosomedlA] @A 3HA LlElto
o AZHEEo 2 A =23 synaptosomedliAy A v}
BRI o) ® T1--0] in vitro A Y 0 2A Falg A
o capsaicing *-4A|F-& y-aminobutyric acid, glu-
tamate E=+ glycinee f2] 5 A gt

Morphine oJ\} K* 18] 31 capsaicinoids7} 53§
calcium channeld] 2H8-38-== ®7] 95} L-type
calcium channel Z&A¢1 nifedipine® A&t
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capsaicinoidsel 2J3t adenosine 818 ZAMs Ax}
K" ¢} morphinecll 2]% adenosine #-&% nifedipi-
nedll &3] g3pAQko} capsaicinoidsel €3 ade-
nosine 2 nifedipine *2lol] 2)ajr Z2A] Gt
23ttt ol capsaicin® 1 fAME0] 2 Projd=
calcium channel®] voltage-sensitive calcium chan-
nele] b ligand specific calcium channel® 7F54
< %3 A2 Az

?le] 4% A2 5E morphineoltt capsaicin fAF
g9 2H8714& A28 B8, morphine- opioid 4
BA Al T5 AEEAE U2 substance
Pe #2& AH AEAU, adenosined FElA1A o]
o] Al g~ Mol X9 adenosine &A1 <he] A
o7 AYA HYEE AR Aat B A 28] B=
Ag £ 84 obvixiHglutamate) 2] 481& o
Ash= Ao Azkdrt, oo 4|3 capsaicin 2 cap-
saicin FAHIEL 7422 capsaicin &< 2§31
o} morphined+= 2] substance P9} adenosineg
7 -2 A1719 olm #2149 substance Pl oJ3] &)
H¥ 271 $FL adenosine?d] AlY~ Hd R|zg o
2 oFsle 4= 9Ju}. Capsaicin®] 84 AL ATy
2 £ Ca™ 9] 5L F/MA B8RS A &
AA7IEd o] AF} AALGR SAsH= voltage
sensitive calcium channele]l X|&xog BgAdgo
22X U AFez 93 55 AEEAS substa-
nce P9 f-2l7t dAElo] 1 AT a7} Yehle R
2 3238 5ok
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