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ip G I& B FT NAL-M 5 , Y5 B8 45 B 42 WE B 0 B BT B0/ BB M M 32 M E (P <0.05,P <0.01) . £5if:fRIE NG L AR5
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Analgesic Activity of Several Cardiac Glycosides  DENG Lu-lu', ZHANG Jia-jia', XIE Hai-qin',
ZHANG Nan', CHEN Xia', YE Lan’" , HAO Xiao-jiang' , ZHANG Yuan-hu'" (1. Key Laboratory of Chemistry
Jor Natural Products of Guizhou Province, Chinese Academy of Sciences, Guiyang 550002, China; 2. Department of
Pharmacology, Guiyang Medical University, Guiyang 550004, China)

[ Abstract ] Objective: To investigate the analgesic activity of four cardiac glycosides-cinobufagin,
telocinobufagin, arenobufagin and periplocin and the analgesic mechanism of cinobufagin. Method: According to
the requirements, the KM mice were divided into the blank group, the asprin positive group (200 mg -kg™'), and
groups of high, medium and low dose of test compounds. The analgesic effects of the four cardiac glycosides in
mice were observed by the hot-plate test and acetic acid writhing methods. Moreover, the potential analgesic
mechanism of cinobufagin was preliminarily investigated by injecting naloxone hydrochloride (2 mg +kg™') and
peripheral opioid receptor antagonist naloxone methiodide ( NAL-M, 20 mg +kg ™ '). Result: Compared with the
blank group, all of the four cardiac glycosides can increase the pain threshold of paw-licking induced by hot plate
(P<0.05, P<0.01) and decrease the number of writhing induced by acetic acid in mice (P <0.05, P <
0.01). The intraperitoneal injection with naloxone hydrochloride and NAL-M can antagonize the increase in the
pain threshold of paw-licking induced by hot plate (P < 0.05, P < 0.01). Conclusion; Cinobufagin,
telocinobufagin, arenobufagin and periplocin have the analgesic effect, and the analgesic effect of cinobufagin may
be correlated with the peripheral opioid receptor.

[ Key words ] cardiac glycosides; analgesic activity; cinobufagin; periplocin; peripheral opioid receptor
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Fig.1 Structure of test compounds
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AT AMELK 0.01 mLeg™',5 min J5 H 4
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FAEE TR0 (1.0 mg-kg™') o HELL ip 4425 4 d, B

3d 45250 KRN ES 5 4 RGN WT .=
FZHTE A2 TAEREE K 0. 01 mL-g ™' ,5 min 5 45
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NAL-M 0.2 mL/H (20 mg-kg ") ;fEEFE RS 4H 15 %%
G THEYERRT 1.0 mg-kg ™' ,5 min J5 45 T A HEL
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2.5 it sr A N SPSS 17.0 it 43 Hr # 4k
AR, SRS L x £ s Fon AL LU BCR D 0 K T,
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3 #£R
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Table 1 Effects of test compounds on pain incubation period in mice (x +s,n=10)
- Filf=s 2 1R 0 24 5 A [ I ) 6 1Y/ s
/mg-kg ™! /s 5 min 15 min 30 min 60 min

21 - 15.7£3.6 16.3 2.4 14.4 £3.2 16.1 3.3 16.4 3.6

] ] D Ak 200 17.3 1.6 24.2 +1.4%9 23.0 +2.4%% 15.9+2.3 15.3+1.2

1605 75 8 1.00 22.3+3.0 38.6 +11. 9> 31.6 £8.9%% 22.2+8.1% 18.8 +6.2
0.50 22.4+3.8 44.7 £7.1*% 31.5+9.3%% 21.8+7.2 24.0 £12.3Y
0.25 19.8 +2.7 30.2 £11.9%% 18.5+7.6 19.9 +6.2 18.3 8.7

S5 A WS 3 R 20 17.6 +4.3 25.8 £6.7%% 27.3 £6.32% 28.5 +4.5%% 22.0 4.7
15 17.1+3.8 23.8 £3.2'% 25.5+3.4%% 26.0+3.3%% 20.7 £4.7
10 16.6 4.1 22.7 £4.5"% 23.1 £4.8"% 19.0£3.3 19.8 £3.9

Vb TR 5 17.3 +4.4 26.8 +3.72Y 35.7 £7.5%% 29.6 £4.2%% 26.2+7.7"%
3 17.0 4.3 24.5 £5.0%% 31.126.9%% 25.6 £3.7%% 23.2 +6.2%
1 17.5 3.9 22.8 £3.9"Y 29.6 +5.4% 24.0 +4.4%% 19.6 +2.9

FLMIH 6.83 16.6 3.5 20.6 +3.3% 21.6 +4.1%% 27.3 +6.6%Y 24.9 £6.3%%
4.00 16.8 +3.7 20.9 +4.4"% 20.8 £3.82%) 20.2 +3.8" 21.0 +4.7"%
2.00 16.9 £2.9 21.1+6.2Y 18.0 +4.4 15.9 4.5 14.5 4.7

S ALK P<0.05, P<0.01; 542500 LAY P <0.05,Y P<0.01,

3.2 MWEERRPrEUNRAR N 52 H A A,
A ] DT b 25 01 4% 52 A0 A 0 24 mT A 3 el /N B 4
PREL (P <0.05, P <0.01), [A]I, BRAE 85 75 45 1
FAR AT, H A A% 2 2 ] e — o B b A /N R
HAREARI, s 4% 32 K10 5 W 0 Ak 2 R385 | R Y
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(x£s,n=10)
Table 2 Effects of test compounds on writhing response to acetic

acid in mice (x +s5,n=10)

a5 4 AR 15 min 414K i
ZH )
/mg-kg’1 /s WEL/ IR /%
g = - 180 £17 32 £3 -
(SRR N 200 370 =32 15 42 48.67
1L TGS 1.00 22518 21 42 40.29
0.50 195=+15 29 +5 18.57
0.25 167 %16 32 6 9.71
SIE 4 0 T kG 20 265 + 19 13 £32.9 54.72
15 237 +17 20 £7% 32.08
10 191 £15 24 £5Y 16. 86
W s 5 581 +35 9 +4% 9 70. 38
3 368 +21 19 +5%) 35.23
1 283 +17 23 +4" 20.78
FLMER 6.83 378 26 7559 58.82
4.00 33220 9+6% Y 47.79
2.00 315 £20 13 +3% 21.76

W52 HA kD P <0.05,% P <0.01; 5 b & VG bk 4 b5
$P<0.05, P<0.01,

®3 MBI LESBENNRBEBROEME (v £5,0=10)
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ik B /0 BUJR R A B e . ILER 3.
3.4 H1JERIBAT R Az A BEL U 751 % A s R 4 v /N B
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J& 5,15,90,120 min A3 B {8 5 % FF 55 (P < 0. 05,
P <0.01), &M BT Fr 32 44 BH W7 7] NAL-M RE % 5¢ 4=
REL VBT 412 WS 24 7 A0 v b T w8 /0N BRI 1 T, il
RIERER AR 255 5,15,90,120 min 77 A 1 7 5 /0
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YT X s R T 350N BRI L 2 — P Uk AT (L
SR AL 2 R B BOR AR, AR/ R S 5 L4
Tt O 7 A B W0 7 — 8 VR T B B0 1 B0 AR

Table 3 Influence of naloxone hydrochloride on effect of cinobufagin increasing pain threshold in mice (x +s,n =10)

B RIR I/ s

7 i R}
bl » o
/mg-kg i /s 5 min 15 min 30 min 60 min 90 min 120 min
= - 15.6 £3.2 16.3 2.4 17.7 £2.6 16.1 3.0 16.9 +4.0 15.7 £3. 1 15.2 £3.3
RUETERG + HUEER 1 +2 15.8 3.8 17.3+4.79  14.8 +7.5% 18.2 8.5 14.1 £5.0 19.2 £4.2%9  17.1 4.4
A s 35K 1 16.4 3.8 27.8+2.3>% 22.0+6.5" 14.5 4.1 17.1+6.9 25.2+6.6>% 22.5+8.4"%

H 5 AA LK P<0.05,YP<0.01; 54 ZHTILEY P <0.05,9 P <0.01; 54EHR 4 L P <0.05,% P<0.01, 34 [,

#4 NAL-M st &SRB mNRERNEMm (2 +s,n=10)

Table 4 Influence of NAL-M on effect of cinobufagin increasing pain threshold in mice (x £s,n=10)

2RI /s

bk EEagi
215 o o
/mg-kg T /s 5 min 15 min 30 min 60 min 90 min 120 min
= - 17.9£3.3  18.9+3.3 18.4+£2.3 17.2 3.2 17.1+2.7  21.3£2.9 18.1+£4.0
1L IE K + NAL-M 1+20 18.1£2.8 19.0+£3.7° 17.3 £3.3% 15.5+3.7°  15.3£3.4% 16.9 +4.2% 16.5 +3.0%
AL s T A 1 18.8+2.8 26.8+9.5"% 29.6+10.1>? 19.0+2.9 17.2£3.3  27.9+11.1"3 23.8 +3.8%> %
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