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Biological Activities of the Extracts from Fruit and Stem of Prickly
Pear(Opuntia ficus-indica var. saboten) 111. - Effects on
Subacute Alcoholic Hyperlipidemia in Rats

Jongwon Choi*, Chung Kyu Lee, Young In Moonl, Hee-Juhn Parkz, and Yong Nam Han’

College of Pharmacy, Kyungsung University, Pusan 608-736
IBukjeju County Rural Community Guidance Center, Bukjeju, Jeju 695-905
*Division of Applied Plant Sciences, Sangji University, Wonju, Gangwon 220-702
’Natural Products Research Institute, Seoul National University, Seoul 110-460, Korea

Abstract ~ The extracts from stem and fruit of Cactus (Opuntia ficus-indica var. saboten Makino) were applied to confirm the
antiatherosclerotic effects in subacute alcoholic hyperlipidemic rats. It was observed that several indications of hyperlipidemia
were prevented or changed by the treatments of the extracts but activities of hepatic HMG-CoA reductase and alcohol dehy-
drogenase were not affected, which suggest that the extracts may promote the fecal excretion and delay the absorption of alco-

hol in' hyperlipidemic rats.
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Table 1. Effect of Opunica ficus-indica var. saboten on body

weight change in subacutely alcoholinduced hyperlipidemic
D

rats

Treatments and doses (mg/kg) Weight changez) (g

Normal 154.615.43%
Control 73.943.24°
Stem 100 85.312.46"°
250 90.743.17%¢
500 92.6+2.49°
Fruit 100 91.743.76¢
250 95.2+2.42°
500 110.945.52°

'Rats were orally administered the extracts once a day for seven
consecutive days after alcohol (25 v/v%, 6 weeks)-induced
hyperlipidemic state according to Liu et al.(reference 3).

The weights of rats on the first day were subtracted from those on
final day for weight change. Values are expressed as meantS.D.
of six rats per group. Values sharing the same superscript letter are
not significantly different each other(p<0.05) by Duncan's
multiple range test.

Table II. Effects of Opunica ficus-indica var. saboten on
bleeding time and plasma clotting time in subacute alcohol-
induced hyperlipidemic rats

Treatments and Bleeding time* Clotting time*

doses (mg/kg) (Sec) (sec)
Normal 258.6+25.21° 283.2421.60°
Control 97.6£12.40" 178.8+20.79%¢
Stem 100 107.7420.30° 1744419 30°
250 123.2418.20"° 189.3+19.98>°
500 157.8419.63%¢ 195.7+18.20°¢
Fruit 100 148.8+14.90° 180.3+17.80>¢
250 172.3£18.69% 194.3+16.38°¢
500 183.2421.60° 210.6+18.95"

*Measured according to Han e al. (reference 7).
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Table III. Effects of Opuntia ficus-indica var. saboten on
blood alcohol concentration and hepatic cytosolic alcohol
dehydrogenase(ADH) activity in alcohol-induced hyperlipi-
demic rats

—
Erg:;nz‘;;ﬁg C"“(c;‘;/r;‘;"“ ADH Activity”
Normal - 10.530.19*
Control 140.8+5.36" 14.9840.18°
Stem 100 123.443.42° 14.0740.19°

250 110.9+2.48° 13.95+0.20°
500 109.243.36%° 14.1740.14°
Fruit 100 113.644.27° 13.97+0.11°
250 103.443.49° 15.1140.16°
500 86.7+5.33° 15.00£0.15°

Measured by the methods of 1Shoema.ker(lreference 4) and

2
Borson et al. (reference 5).
*Unit: Oxidized NADPH pmoles/mg protein/min.
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Table IV. Effects of Opuntia ficus-indica var. sabotern on the serum lipid composition levels in alcohol-induced hyperlipidemic

rats

Treatments and dose(mg/kg)

Triglyceride"” (mg/dl)

Phospholipid” (mg/dl)

Total Lipid” (mg/dl)

Lipase® (Unit)”

Normal 64.91+4.19°
Control 186.7+6.24"
Stem 100 179.3+3.47°
250 163.2+4.20™
500 160.143.18°
Fruit 100 170.243.99"
250 162.8+4.17°
500 150.343.30°

128.4+5.70° 156.746.32* 1.0140.06"
132.746.11° 306.3+7.24" 0.63+0.07
122.5+5.43° 297.5+5.36" 0.65+0.08"
130.616.00*° 266.046.11° 0.7040.07°¢
124.245.33* 264.3£5.19° 0.73+0.06°
130.443.52*¢ 285.8+7.12° 0.7140.05>
123.744.42*¢ 264.5+6.30° 0.80+0.09°
121.616.51° 248.6+6.85° 0.8110.08°

Measured by the methods of 'McGowan ez al.(reference 8), Chen er al.(reference 9), 3Frings and Dunn(reference 10) and *Tietz and

Fiereck(reference 16).
3Units: ml 0.05N-NaOH needed to neutralize fatty acids formed.

Table V. Effects of Opuntia ficus-indica var. saboten on serum total cholesterol(TC), HDL-cholesterol(HDLC), LDL-cholesterol

(LDLC) and atherosclerotic index(AI) in alcohol-induced hyperlipidemic rats

Treatments and doses (mg/kg) TC" (mg/dl) HDLC? (mg/dl) LDLC” (mg/dl) AlY
Normal 62.8+5.43" 29.9+3.23 19.97+2.08" 1.1040.08
Control 119.6+3.27° 21.6+2.25" 60.69+3.11 4.55+0.16"
Stem 100 118.243.43" 19.8+3.00° 62.53+4.23 4.9740.13°
250 102.8+2.49° 22.5+3.30"¢ 48.66+3.99° 3.5840.19°
500 103.5+4.16° 24.6+2.17"¢ 46,8812.98° 3.2010.14°
Fruit 100 115.6+3.42° 22.8+1.42°¢ 59.7743.46> 4.0740.09"
250 101.8+2.48° 25.3+2.43%¢ 43.90+3.76% 3.0240.11°
500 98.243.11° 26.7+2.10% 41454577 2.680.10°

Measured by the methods of 1Richmond(reference 11), *Noma et al. (references 12,13), *Fridewald et al .(reference 14) and 4Haglund etal.

(reference 15).

’LDL Cholesterol = [total cholesterol - (HDL-cholesterol + triglyceride/5)]
‘Al = (total cholesterol - HDL-cholesterol)/HDL-cholesterol.
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Table VI. Effects of Opuntia ficus-indica var. saboten on
serum lipid peroxide, hydroxy radical and superoxide dismu-
tase(SOD) activities in acutely alcohol-induced hyperlipi-
demia induced rats

Treatments and Lipid Hydroxy

doses (mg/kg)  peroxide” radical® sop”
Normal 263+1.86°  2.53+0.17°  3.2020.17°
Control 51.742.11° 7244021 2.1720.13°
Stem 100 48.8+1.36™° 7.1340.17™  2.15+0.18°
250  452+127%% 6861023  23130.11°%¢
500 44.24233%  677+022°¢  2.3840.12°¢
Fruit 100 45.943.10°° 6.9240.18"%Y 2.2940.15"¢
250 43.622.98"  6.70£024°  2.45+0.13%¢
500 38.7+1.80°  6.274027°  2.69+0.14°

Measured by the methods of 1Yagi et al.(reference 17), *Kobatake
et al.(reference 18) and 3Oyamagui et al (reference 19).

Units: 1Malondialdehyde(MDA) nmole/ml, 2Hydroxy radical
nmole/mg protein, and 3Unit/mg protein, one unit will inhibit the
rate of reduction of cytochrome ¢ by 50% in a coupled system
with xanthine and xanthine oxidase at pH 7.8 at 25 in a 3.0 ml
reaction volume.
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Table VIIL. Effects of Opuntia ficus-indica var. saboten on
the tissue factor(TF) activity of brain and lung in alcohol
induced hyperlipidemic rats

Treatments and TF in Brain" TF in Lung”
doses (mg/kg) (unit/ml) (unit/ml)

Normal 3.2440.51° 8.28+1.00°
Control 8.17+0.69" 21.442.46°
Stem 100 8.0040.53" 19.5%1.93
250 7.9340.49° 19.3+3.74°

500 7.860.50° 19.6+4.57°

Fruit 100 7.9240.57° 20.6+2.53
250 7.88+0.58" 19.1£1.93°

500 7.7240.62°¢ 17.443.11°¢

Measured by the methods of IQuick et al.(reference 20) and
2
Surprenant ef al.(reference 21).

Table VIII. Effects of Opuntia ficus-indica var. saboten on
the hepatic total lipid, total cholesterol and triglyceride in
alcohol-induced hyperlipidemic rats”

Treatments and Total lipidz) Triglyceﬁdez) ChoTeosttaelrof)
doses (mg/kg) mg/g of wet organ

Normal 13.9+2.17° 3.86+0.19"  10.1%0.68"

Control 4204392  14.174036°  28.743.09"

Stem 100 413+2.10°  13.86£0.29° 27.5+2.17°°

250 39.5£2.52°°  13.1330.30°  26.4+3.33"°

500 37.243.07%°  11.24+033°  26.0+2.42°°

Fruit 100 4024311 13.3040.41°  26.9+3.42°¢

250 36.142.24°  10.26+027°  25.8+2.96"¢

500 31.0+£3.30° 8.77+0.13%  22.743.20°

Measured by the methods of 'Folch et al.(reference 22),
"McGowan et al.(reference 8) and 3 Ichida(reference 23).
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Table IX. Effects of Opuntia ficus-indica var. saboten on the
hepatic HMG-CoA reductase activity in alcohol-induced
hyperlipidemic rats

Treatment and HMG-CoA Reductase

doses(mg/kg) Activity*
Normal 267.8+10.30°
Control 243.5+19.59*"
Stem 100 240.3+18.18"
250 239.6+17.30°
500 241.4+16.19*°
Fruit 100 237.8+14.00°
250 259.0+12.90*"
500 258.7413.77*

*Measured by the methods of Kleinsek et al.(reference 24).
Unit: Oxidized NADPH pmoles/mg protein/min.
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