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Effects of central Ca2* on analgesic action of lappaconitine
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ABSTRACT Lappaconitine (LA), isolated
from Aconitum sinomontanum Wakai, was
characterized as analgesic principle by our
laboratory. The analgesic effect of ip LA
6 mg/kg as measured in the rat tail-flick
test was reduced by icv CaCl, or MgCl,
0.1 or | umol/rat, BaCl, was inactive, The
analgesic action induced by LA was poten-
tiated by ethylene glycol tetraacetic acid
(EGTA, 0.2umol/rat icvy) but not by
ethylenediamine tetraacetic acid (EDTA,
0.2 or 0.4 pmol/rat icv), The celcium
antagonists nifedipine (5mpg/kg ip) and
verapamil ( 1 pmol / rat icv ) partially
reversed the Ca®" gntagonistic effect on LA
analgesia, although nifedipine did not en-
hance LA analgesic action and only at }i5
min after medication did verapamil exhibit
enhancement of LA analgesia. The anal-
gesic activity of LA was reduced and
augmented by microinjection of CaCl, ¢.5
pmol and EGTA 50 nmol to periaqueduetal
gray (PAG) area, respectively. These re-
sults suggest that LA can produce analge-
sia, possibly through a decrease in cellular
calcium availability and PAG may be
involved in the Ca®* antagonistic effect on
LA analgesia.
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RESULTS
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A~gm LA BT /E A, CaCl, 5 MgCl, 0.1
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Tabh 1, Effects of icv divalent ciationu on anal-
gesia_produced by lappaconitine (LA} in the ral
tail-flick test, Divalent cations and LA were
administered simultanecuwsly, n=25, X1+-5D,
*P>>0.05, “°P<(0.05, ***P<{0.01 vz ( min,
tP>0.05, "P<0.01 v# LA + NS,

Tail-flick latency (s)

Drug (leo:f) LA (6 mg/kg ip)
Q min 3pmin
NS - 3.1x0.1 4.3%0.2"""
CaCl, 0.1 T 8.1kp.1t 3.3+ 0.1%0 Mt
1 3.0t0.1t 3.0+0.2%tH
MeCl, 0.1 3.1t0.1! 3.4 p.1°" 1
1 3.1%0,.0t F.130,.2%MHt
BaCl, 0.02 2.9+0.1t 4,0, 3 it

AN TESN LA AN EANEN
KIS iev ARF & =t BB T % & M
EGTA f1 EDTA, HAFHIEMMERA, icv
EGTA ¢.2umol 5t ip LA §mg/ks, B
EhnsE LA WEMEER. Micv EGTA 0.1

Tab 2, Effects of icv EGTA and EDTA on
analgesia induced by lappaconitine (LA, ¢ mg/kg
ip) in the rat tail-fiick test., Rats were tested for
changes in tail-flick latency 20 min after simul-
taneous wdministration of EGTA or EDTA and LA
or NS (2ml/kg ip). n=5, X+SD, °*P>-0.05,
***P.0.01 v¢ control,

Drug Daose Tail-flick lateney(s)
{umol) NS LA
Control —- 3.0X0.2 {.410.3
EGTA 0.1 3.0:0.1"  4.2%0.1"
0.2 3.1*0.2" 5.1%x0.3"""
21201 4.4%0.d"

EDTA 0.2
: 0.4 3.01t0.2* 4.3+0.4"7
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pmol, EDTA 0.2, 0.4pmel Xf LA AY#EHi(E
AL R EN(Tab 2),

icv EGTA f1 EDTA |5, A B1r /s H 3
&, FHREZSEEM, 10min FREEHE,
AR, BT B 5 S B8 HiE
.

MRS ERNY LARMEANGER ip
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{EF B3R, 4 60-90 min, icv CaCl; 1 pmol
B, LAREMRERIEEL, SHEA D BER
5mg/kg, W LASFEEREHKSE, W
PE A BN LA KH#HEER(Fig 1 A), icv
SR IEK 1 pmol STEEDE fARL,  ENER o #REE:
Ca?* % LA #EMEFIER, BElimEi S LA
&Rl 15 min B} IR LA BUE 8 /F A (Fig 1
B).

PAG # it i 8 CaCl, 0 EGTA 7§ LA X

4. -
= I -
2 at ¥ rmd
g a(&
o *fo“"f
ﬂ 3.4 T LA ¥
% o CaCls+ LA ]
o 25 : i,
[+
E 4.5 B
é hir
= 4.0
= wr

e - Ld
8.57
a0 A FnClg+‘\«'er+LAf g2 .
- » and tI- ts;r_(‘aC]-ﬂ +1‘A‘:$
2'5¢ 15 30 15 60
Time aftér medication (min?
Fig 1. Effects of {A) nifedlpine (NIf, 5 mg/kg

ip) and {B) verapamil (Ver, 1 pmol/rat icv) alone
or in combination with CaCl, {1 pmol/rat icv)
on the anslgesic response to lappaconitine (LA,

e mg/kg ip) in the rat tail-flick test, n=5, X+
SD. Nif, Ver or CaCl, were injected simultane—
ously with LA, *P>>0.05, ***P<0.01 vs LA,
P>>p.05, H1P<0.05, YP<0.07 vs CaCl+ LA,

WMIERER 274y PAG % 10k B,

¥4y 54, BAGHEHILFE 2. THER
BRI BROT B2, TE R BRER Y JR 30 min Jim

WiRg. T ERESE PAG S 7, #HN
EMEFHPCLBEATSERSH, A, CaCl,
0.5 umol 1 EGTA 50 nmol & 5 1H 7 & Ar
i, TEfMgEsBERTNERAIP LA 6 ng/
kg MIEHIEA.
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Fig 2, Effects of microinjection of CaCl

0.5 pmol and EGTA 5Qnmol fo periaqueductal
gray {PAG) area on lappaconitine (LA, § mg/kg
ip} induced analgesia, CaCl, or EGTA and LA
were administered simultanecusly, n=5, T+5D,
(o) NS + LA, (e) EGTA + LA, (O} CaCl,
+ LA, (x) EGTA + NS; (H) CaCl, + NS,
*P>>0.05, **P<C0.05, ***P<0.01 v+ NS + LA,
The inset showed the injection sites in PAG,

DISCUSSION -

icv CaCl, f1 EGTA LU E 1 B £ & #
Ca K TR HMBE LA A MmER, &
B LA S0P {E R 24 SR Ca®* K ik
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