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Anti-inflammatory Activity of Opuntia ficus-indica
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Abstract— Cactus (Opuntia ficus-indica var saboten Makino) is a tropical or subtropical plant, which is
widely used as folk medicine for burned wound, edema and indigestion. We previously found that the
ethanol extract of cactus stem showed anti-inflammatory action. This investigation was designed to iso-
late the active fraction of anti-inflammatory action from cactus stem by solvent extraction and column
chromatography. Carrageenan-induced paw edema in rats and acetic acid-induced writhing test in
mice were used as animal models to search anti-inflammatory and analgesic activities, respectively.
The ethanol extract of cactus stem was consecutively extracted with hexane, ethyl acetate, and n—bu-
tanol. The hexane fraction was the most effective in induced paw edema, and then was
separated in column chromatography of silica gel by the elution with hexane/ethyl acetate mixture.
The most effective fraction 1 was separated in a second column chromatography by eluting with
hexane/diethly ether mixture. The most effective fraction 1-5 was obtained, and separated in a third
column chromatography by eluting with hexane/chloroform mixture. It produced the most eflective
fraction 1-5-1. Moreover, fraction 1-5-1 showed an inhibitory effect on acetic acid-induced writhing in
the doses of 30 mg/kg and 60 mg/kg, p. o., indicating that it also contained analgesic activity.

Keywords [ ] Cactus, anti-inflammatory activity, Opuntia ficus-indica, carrageenan edema, analgesic ef-
fects.
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Fig. 1— Separation scheme for active principle of anti-inflammatory activity from cactus stem.
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Table I— Effect of the ethanol extract from Opuntia ficus-indica (EEO) on carrageenan-induced paw edema in rats

Dose 2)

Swelling percentage (%)

Group  (okg po) N 1 hr 2 hr 3 hr 4 hr 5 hr
Control - 6 395+56  895+47  948+43  859+50  85.7+48
EEO 600 6 11416 28.3+3.3" 506+50™ 517+74°  45.3+94"
Aspirin 200 6 153420  23.7+3.4"  36.9+2.0"  365+31" 337456

* N means the numbers of animals in each group.

¥ BEach value represents the mean+S.E. of the number of experiments.

*p€0.05, **p€0.01, significantly different from control.

Table II— Effects of subfractions obtained from the ethanol extract on carrageenan-induced paw edema in rats

Swelling percentage (%)”

Group Dose 2)
(mg/kg.p.o.) 1hr 2 hr 3 hr 4 hr 5 hr
Control - 6 43.7+5.5 87.9+t59 99.3+3.1 94.7+2.9 89.4+1.1
Hexane fraction 60 6 17.6+4.2" 35.7+£11.3* 64.2+7.1* 66.815.2" 57.9+9.8*
Ethyl acetate fraction 60 6 33.2+55 58.4t2.4* 77.5+4.1* 82.3+17.0 61.5+£7.2"
Buthanol fraction 60 6 38.2+54 55.7£9.9 78.8+£6.5 84.5+12.2 66.7+6.6*
Water fraction 60 6 31.9+28 74.5+15.2 88.9+10.7 82.8+4.5 82.919.2
Aspirin 200 6 17.5+4.8* 21.4x16*™ 36.7+4.8* 57.1+7.3* 70.7+£9.8

“ N means the numbers of animals in each group.

¥ Each value represents the meantS.E. of the number of experiments.

*p<0.05, **p€0.01, significantly defferent from control.
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Table III — Effects of subfractions obtained from hexane fraction on carrageenan-induced paw edema in rats

Swelling percentage (%)"

Group Dose a)
(mg/kg, p.o.) 1hr 2 hr 3 hr 4 hr 5 hr
Control - 8 32.7+3.5 62.7+7.4 91.0+6.5 99.8+6.9 86.6+7.2
Hexane fraction 60 8 24.9£3.5 30.0+5.8" 43.6£6.9" 56.0+8.1" 54.7+4.9
Fraction 1 60 8 17.7+2.1* 22.2+2.1** 39.4+4.4* 48.7+4.7** 49.2+5.8**
Fraction 2 60 8 23.4+3.6 31.4+6.1* 41.3+6.8*" 58.3+7.3* 63.7+4.4*
Fraction 3 60 8 27.71+4.6 41.4+5.8 60.4+£7.9* 72.2%6.9 77.0+10.2
Aspirin 200 8 20.6+3.3 27.3+3.7** 36.414.4* 40.91+6.9** 46.4+6.7"*
“ N means the numbers of animals in each group.
¥ Each value represents the mean+S.E. of the number of experiments.
*p€0.05, **p¢0.01, significantly different from control.
Table IV— Effects of subfractions obtained from fraction 1 on carrageenan-induced paw edema in rats
s b)
Group Dose , Swelling percentage (%)
(mg/kg, p.o.) 1 hr 2 hr 3 hr 4 hr 5 hr

Control - 6 37.8+£2.7 63.7£3.8 81.0+4.3 99.0+3.2 91.8+5.3

Fraction 1-1 30 6 30.2+3.7 37.7+3.3* 50.8+34" 63.4+4.6** 64.1+3.7

Fraction 1-2 30 6 30.9+6.4 471x5.4 68.8+8.2 76.2+6.8* 70.9+94

Fraction 1-3 30 6 25.8+1.1 42.6+3.6" 54.3+3.5" 64.1£4.2** 63.0+3.8"

Fraction 14 30 6 36.5+4.9 57.9+8.8 78.3+9.9 87.7+10.6 79.8+6.1

Fraction 1-5 30 6 30.2+3.0 38.8+6.1* 48574 54.4+55*  51.5+6.1""

Aspirin 200 6 16.9+1.2** 22.4+2.1*  296+22"™  37.2+3.7** 46.6+6.6™

® N means the numbers of animals in each group.

¥ Each value represents the mean+S E. of the number of experiments.

*p€0.05, **p<0.01, significantly different from control.
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Table V— Effects of subfractions obtained from fraction 1-5 on carrageenan-induced paw edema in rats
. b)
Group Dose Y Swelling percentage (%)
(mg/kg. p.o.) 1 hr 2 hr 3 hr 4 hr 5 hr
Control - 6 54.0+2.5 86.9+7.7 94.3+8.4 97.0+8.0 98.1+11.3
Fraction 1-5-1 30 6 34.4+3.9* 46.8+55" 61.7£5.8" 75.2+7.4* 76.3%t6.7
Fraction 1-5-2 30 6 36.5+4.2* 57.8+5.0* 78.0+8.7 87.4+8.2" 92.7+6.6
Phenylbutazone 50 6 39.8+1.5""  47.3£34* 48.7+£35"™ 67.2£9.1* T71.2+4.0"
Aspirin 200 6 36.4+4.6*  47.7+6.3* 482+3.0" 57.1+£69™ 67.3+4.0*"
® N means the numbers of animals in each group.
* Each value represents the mean+8.E. of the number of experiments.
*p<0.05, **p¢0.01, significantly different from control.
Table VI— Effects of fraction 1-5-1 on acetic acid-induced writhing syndrome in mice
Control Dose N? No. of writhing” Inhibition
(mg/kg. p.o.) (times/10 min) rate (%)
Control - 7 28.0+2.1 -
Fraction 1-5-1 30 7 15.4+4.5* 49
60 7 14.5+4.5* 48.2

Aspirin 200 7 13.7+2.8** 51.2
¥ N means the numbers of animals in each group.
® Each value represents the mean+S.E. of the number of experiments.
*p€0.05, **p€0.01, significantly different from control.
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