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W, IRmANREIL92.7%. MERS I
3-Z Bt KT (AAC) DA B2 15 /I8 B B DR R
ER®, WERABREERD. KXH 4 F5)
VB AR B B — S T AAc LB IR, H 1
B AAc JC R .

# L

NRE KR H B E R R i o bish
RFHOIEEERN ., @ {EE (Macaca mulatta)
WETE, EAREEZE 3 ANAL L.

FEESER

HWEM

1. ded)l b ZAak g e PMRl126 R, 8
¥, k& 22+SD3g, HA3IR, SNEH
347, ip 0.7% Z B 10 ml/kg, 5 min J5 H B
BHERN., /R % & sc AAc0.05, 0.1,
0.2 5 0.4mg/kg, 90 minJ5F ip Z#, &
RBP4 6.6, 14, 62 5100%. H#L
R ED I QITRD, HED, FIfN

AAc i RAH B4 BB R, BN 0.156 mg/kg, JMHI/EH 8 E (HIER 7 &)
198-200°C, HIFTHELZRH. APTErImER F X g B E] DT AR AN 1 mMERY 1250 5 5.28 5 (58

By, BOHIAR PH 2-3 1) 0.1 % /KIEH, BTk

1), ig AAc iy ED,, 4 0.267 mg/kg, FHEE

B, RENMRMBERFRE, pH5 X4, & NGBk SR
AFH B 2 A 4 0.3 mg /X, it 2. BB EMAD AREEE20E38,

5 811023), WEHEMFIRFRHIAG dh. A
T R A 550 B R AL 43R (1 mg/mD R | g R
KREFLLEBIZT 0. A S o 4 51 (5 mg/
mi), % & Laboratoires Clin-Comar-Byla j=
dhe BURIEEARHE S, HBEAHIZT . B
Be (AR), ERBEAT 7=,

Tab 1.
mice, mg/kg sc

5 IR 2-3 K, B R B /NT 168 .48
ARG SAH 3-5 M FIE, BF&E A 10K
INEL. 255 15-30 min f5 5 B R EE & 1 6%
LB, fEHEHEE fE R, scAAc0.1, 0.2
= 0.3 mg/kg FIE 5T 47 {# 30, 655 80%
/N IR AR . ig AAc0.2, 0.4, 0.6,

Analgesic EDg, (p = (.95 fiducial limits) of 3-acetylaconitine (AAc), morphine and aspirin in

Pain stimulus AAc

Aspirin Morphine

Writhing(ip 0.7 %
acetic acid 10 mil/kg)
Hot plate (56C)

0.156(0.142~-0.171)
0.267(0.222-0,321) ig
0.160(0.146 ~0.176)

195(172 - 220) 0.80(0.73-0.89)

626(594 — 660) 5.7 (5.6-5.9)

0.516(0.478 — 0.556) ig

2.5% Formaldehyde (sc
0.03 ml in front paw)

0.232(0.215 - 0.250)

472(436 - 510) 3.2 (3.0-3.6)

Tab 2, Antagonistic  effect of naloxone on analgesic action of 3-acetylaconitine (AAc) or
morphine in mice (hot plate method), Compared with omin; *p>>0.05, **p</0.05, ***P<0.01

Dose Mice Time of licking hind paw (s, X+SD) .
(mg/kg) 0 15 30 45 60(min)
AAc 0.3(sc) 7 11+2 2047** 21+8**  28+13** 28+ 14**
AAc + Naloxone 0.3+ 2(ip) 10 1342 16+4** 26+15"* 28+22** 26+19*"*
Morphine 7.5(ip) 10 15+3 23+16* 26+16** 23+13* 20+ 12"
Morphine + Naloxone 7.5+2 9 15+3 23+6*** 11+2° 14+4" 17+5"*

Note: Naloxone 2 mg/kg ip at 31 min after AAc and 16 min after morphine
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Tab 3. Influence of reserpine on analgesic effect induced by 3-acetylaconitine (AAc) or mor—
phine, Compared with 0 min. *p>>0.05,**p<{0.05, ***p<<0.01

Time of tail-flick(s, X+SD)

Dose

. Rats .
(mg/kg,ip) 0 15 30 45 60 90 120 180 min
T ) »HE E» LE X N LE R »H » .
AAc 0.03 7 4.3+20.9 6.7+1.1 7.1+1.0 7.24+2.2 6,2+0.7 5.7+0.8 5.44+0.9 5.4+0.8
LR R} . R W Ew LR X ] LR R} »
0.04 8 4.8+0.8 8.8+2.2 8.,3+2.1 8.43:1.9 7.6+1.6 7.0%+1.0 7.0+1.4 5.7%1.1
LE R ] ER R ] L2 R E2 R
0.05 8 3.1+0.7 4.7%x1.4 5.7+1.3 6.3+1.6 4.9%+1.4

Reserpinet 3+

L] * X »
+AAc 0.05 5 4.9%0.8 5.8+1.4 5.3:+1.0 4.740.6 4.5%+0.5

L3
6(sc) 1+1.3 106

W
S

Morphine
Reserpinet + 3 +

Morphine 6

-
106

(AR ]

e
11+5 12+4

Ll * * L]
5 3.9%+1.0 4.9%+1,3 4.9%1.2 5.0+1.1 4.14+0.9

t Pretreatment 3 h before AAc or morphine injection
0.8 5 1mg/kgJ5, HEIEM LA 10, 30,
50, 70 5 100%, sc AAc ByHFH{E A AEXTIA
BEnRl b E IeAk & 10 HE 1 3912 5 35.6 fF
(G 1),

/NER ip NS 2 mg/kg, X AAc MR 1R
FA 7GR, B AT 0 WE R SR PR I 2R (32 2).

3. PEE s A PR R, GHE 10 1,4k
#20.2+2.1g, £ BICHS TR g,
BB~ MET 2 N Esc2.5% HF & 0.03ml
J&s LBl sc iR 254, WIAIFE 3 min g F—IK
NI B B R 218 7. TSR EDg, ( /N
MAHIER D FREW, AAc/ERMEN
5 JIE 4y 0 Sy Bl & VL AR H i HERY 2034 5 13,8 1%
G 1. IPRI12R, kEH21.2+2.08, 3
4, 4rHlsc AAc 0.38 mg/kg 5 1 m
6.6 mg/kg, WEENTRHREIERF 5 WE,
AAc 7 sc J5 54 min FUREEMN&WAE, B/HE
165 min A EM Y k. 1@ ML 7 sc 5 12 min
A R E H, TAZ5)5E 39 min U {E
A%k,

4. R #H-REEMNHT RBEH KK,
fha# 215+358, 94 5-8 K., F 8.75mm
BT (12 V, 50 W) RS RN 1/3 &, 1Ty
HLFR 6 SL T R R TR R B2 ] 7E 3-5 '8, KRRISES
2-3 IR, W B £8 7€ 3%, ip AAc 30-

40 ug/kg, 15 min 5 7 i 55 B 12 5 60-80%
(p<<0.01), HFWERAFEL3IMEE D, KR
4 ip FIit ¥ 3 mg/kg, 3hj5H ip AAc 50 ug/
kg s nlk 6 mg/kg, PHHMEHIER P BIRSS
(3% 3).

SiERBEIRR

1. BARERALE QMR 2017, k&
18.1+2.3g, ¥l 24, HHERsc AAc
0.25 mg/kg FIGmE 20 mg/kg, #E4: 9d. Fk
WikikE, AAc4/NREHIE S & %R
HMES:, RAFHARMT, TOuEHE/N RS
ZIRBR I, HUBTER BB GE 1),

2. PRMHK AP RKE JDRER
18.84+1.9g, |4 10 R, 4RI 2d A dx:
4 7R®, WHEFEHE 2.5 mg/kg FFiG, L
RBGHEW., AAciBIEH & 0.15 mg/kg,
FRFNES PR 0.05 5 0.1 mg/kg, FHIK
B4 H179 0,45 F1 0.75 mg/kg) J5 2 h, 435
ip WD HE 50 mg/kg, % 545 & KW, AAc
/N A BRI R, A FF gk,

3. RMBHEX RMB AR B & KB K K
B FKRE 26 -, kE 1381348, KRR
MRS, 8K E. T4 & sclg nE 25 mg/kg
—R, AT 12 WK F, KBXGEE A (R
B, ZRARBEHE, ShBEBADH, A AR,
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Tab 4. Tolerance of analgesic effect after daily
sc AAc 0.25 mg/kg and ip morphine 20 mg/kg
in mice (hot plate method) Compared with d 1.
*p>0.05, **p<C0.05, ***p<C0.01

Medica- Time of licking hind paw(s, X+SD)
tion AAc Morphine
@ 0 45 0 30 min
1 11.1%2.4 27+14 10.5%+2.8 38+9
»
2 12%5 25+15 10.9%2.8 32*11
‘e
4 104 22+18 7.0+1.,5 1949
L ] LE X ]
7 9+5 20%10 8+4 1711
» EE X
8 8.9+2.8 21+10 6.7+2,8 11%5
L X%
9 9+5 24+ 16 7.7£2.7 12%5
Tab 5, Jumping response elicited by nalorphine

(50 mg/kg ip) in mice which received 7 sc doses
of 3-acetylaconitine (AAc) or morphine

Total dose Mice
(mg/kg) Dosed Jumped Jumps/Mouse
Saline — 10 0 0.
Morphine 157.5 10 7 0
AAc 2.1 10 0 .
3.35 10t 0 0.0

t Two mice died in the course of experiment

245tk B B T Be. sc AAc 0.1 mg/kg
(0=9)5, SXRAKR (=8l SR
HIRERNEE, REHBRLEF, SHi(n=
9) fe Mt K BRAD AR P b Al 55 N %, 16 B
W%, WEIZES5KK, 8h NKE B F-3)E
G HERTKE(E 1),

4. BEHREBERE SESH, K&
3.9%1.3kg, SRFE/RE, T4 & sc AAc
—iR, &l 2.5-5ng/kg FFiH, 22-45d |53k
HZE 30 ug/kg(R R ZE), ARGty
SRR A 5 d 92-95, B B I & I &k
13.6-21.9mg, 7EZ575d 41, 62 7092 58 AW
% AAc, =ifE A #5d29, 52{% %5 AAc 18h
Jes se kb 4 mg/ke e, HEIMNRIEIARH

Time after medication {h}

2 g
- r Morphine 25 mg/kg sc
£
K {n=9)
£ -20t
2 |
E I AAc 0.1img/kg sc
(n=9)
5 300 | °
§ .
(3]
-50l
Fig 1. Effect of ip 3-acetylaconitine (AAc)

0.15 mg/kg on the loss of body weight induced by
withdrawal in morphine-addicted (25 mg/kg sc)
rats

Tab 6. Withdrawal syndroine of monkeys after
sudden withdrawal of 3-acetylaconitine (AAc)

AAc medication Withdrawal syndrome

kM;n— d Total ?vl;?::?awal I:alilogt;:;nzc
doses(mg) 4 5. challange

29 1,58 no
41 2,94 no

1 52 4.96 no
62 7.30 no
92 13.60 no
29 2.04 no
41 3.66 " no

3 52 6.56 no
62 10.30 no
92 21.86 no
30 4,96 no
42 8.46 no

5 53 11.26 no
63 13.82 no
95 21.96 no

RRrRFELGES), H2REGRLE, T4%
se Wk, RIAFIEAGK 2.5 mg/keg, BRiE
1, Fd21 3% 25 mg/ke, RJ5 ke a4
Fio 30 d e ok XM mER AR R A 457 11 sc ik



180 )5, BAILRARAIEGIE: B,
BBk, B, I TGN S BN RS, AR, Mk
&, mWrAwEm, mnt, 45k Rk & R
MRS, BLIN A F se A ME 0.5 mg/kg, W[
LadgEkmml, sc ik 25 mg/kg J5, W{HE E
WA HT AR BRI B R, B R T
d42, 56 F1173 4 Bl {5 45 Wk 18h 5, &% sc
AAc30ug/kg, 57 d16,53 #1176 {5k 18 h
J& sc ki PImhHE 0.5 mg/kg,  HER A A B AE AR
J& 5 sc AAc 30 ug/kg, HAREEUE L A KT
W it

4 Fplle 7 LR, AAC I BUETE
M b HEF B R EAR 3R, AAc 1 81 8 1EH
SRR, (HfESRER, ARETF
YR, TURLITFHRELT. A3
SRR 5 1 WA, IR TG R R AAc 305 T
t, R AAc LR EMERE A & F Hi&
Rt kA, Ak, AAc Bid H ATFEERRE
PEMIEFEGTT . BMINESARE B %194
i B B A2 XA 1500 BI& MR AE 1 5K A
FYURIE, WEEE| AAcXRAR. FHER. %
FE JF S g T T e 55 1 MR B R I IR T AR
J395-97%, #EL:HZ 80d LI EMRE RARED
JE R R BAE FE S, HESETY B ik B 45
*.

& FX AAC WEEA N i BTER,
F AAc B RRITIA SR AR O, £7
AAc B AR URMIO R S E MR, AR
Fuhmks g, {2 AAc ik BAg R R
B A R B R R EH 0, 1R 7R AAc TR —
S BE AT T 15wk A BT A REUR ) B0 Ik
2y, TH S LT FE 08 e S B e g Ji Yy ]
i — B U A 0 B (E A 33 1 2k 710, AAc
BB A BB D 0000 v R S o 59, R OR
AAc IR EN 5 N SR e 20 5T /K 7 4% b
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fX. ARSI E B IREHIIT G R 4 i 1,
AAc HURTER BB R B EAL R 9 2 5. Wi
PRI WA E] AAc B § a2 K LR B 1 HL
BT, FUIAEE N E LSRR R
AAc BB B W% 4 2 B R PG &4,
1277 AAc 3 B T UL RS PG & 1 04
i1/ s BTN, BTTAES S5 AAc §5% fE Al
kg, L, 5 R PXEER T 8 AAc
4 g 1 P PR AR P P LA B 4 3R T ) (g4
B R AT,
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Analgesic action and no physical dependence of 3-acetylaconitine

TANG Xi-can, LIU Xue-jun, FENG lJie,

ZHU Mei-ying, LI Ai-ling

(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT The analgesic action of 3-
acetylaconitine (AAc), an alkaloid isolated
from Chinese herb Aconitum flavum, has
been studied by the following methods:
Mice writhing evoked by ip 0.79% acetic
acid 10 ml/kg, mice licking hind paw on
hot plate, continuous pain stimuli elicited
by sc 2.5 % formaldehyde 0.03 ml in fore
paw of mice and rat tail-flick response to
light irradiation. The relative potency of
analgesic action of AAc was found to be
5.1-35.6 and 1250-3912 times that of
morphine and aspirin, respectively. The
analgesic action of AAc was not antagoni-
zed by naloxone, but was eliminated by ip
reserpine 3 mg/kg 3 h prior to AAc. The
results suggested that the analgesic action
of AAc may be related to the monoamine
level in brain.

Daily sc of AAc 0.25mg/kgx9d in
mice with hot plate did not induce toler-
ance as seen with morphine. In nalorphine-
challenged test, no jumping was seen in

mice treated with AAc 3.35 mg/kg, the
maximal tolerance dose. The single dose
suppression test was applied to estimate
addiction liability of AAc in morphine-
treated rats, the change in body weight was
not significantly different from that seen
in the control after AAc 0.1 mg/kg. In 3
monkeys, AAc was injected sc bid for 92-
95 d, no abstinence syndrome was Seen
after sudden AAc withdrawal or when chal-
lenged with nalorphine 4 mg/kg on d 21,
41, 52, 62 and 92, respectively. In 2
morphine-dependent monkeys, AAc did not
suppress the abstinence syndrome evoked by
sudden morphine withdrawal or by sc
nalorphine 0.5 mg/kg. These results demon-
strate that AAc belongs to the non-narcotic
analgesic.

KEY WORDS 3-acetylaconitine; morphines
naloxone; nalorphine; reserpine; analgesia;
morphine dependence; Macaca mulatta





