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The effects of the dried stem powder of Opuntia ficus-indica var. saboten (OF-s) were investi-
gated on gastric lesion and ulcer models in rats. [t showed significant inhibition in HCI-ethanol-
induced gastric lesion at the doses of 200 and 600 mg/kg p.o. and in HCl-aspirin-induced gas-
tric lesion at 600 mg/kg p.o. OF-s also showed significant inhibition in indomethacin-induced
gastric lesion at the doses of 200 and 600 mg/kg, p.o. However, it did not affect both the aspi-
rin-induced and Shay ulcers in rats. it also did not affect gastric juice secretion, acid output and
pH. These data indicate that OF-s only possesses pronounced inhibitory action on gastric
lesion without antiulcer activity in rats.
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INTRODUCTION

Opuntia ficus-indica var. saboten Makino (Cactaceae) is a
tropical or subtropical plant which has been widely used
as folk medicine for burn, edema, cough, gastritis,
diabetes, asthma, etc. (Ahn, 1998). It is described that the
stem of Opuntia species are effective in gastric pain,
bacterial diarrhea, insomnia, carbuncle, furuncle and
clinically effective on congelation and mastitis (Jiansu
New College of Medicine, 1977). It is reported that the
stem of O. ficus-indica contains polysaccharides (mucus),
mucilage, glucan, glucoprotein, and the fruit contains rutin,
quercitrin, luteolin, kaempferol, peduletin, isorhamnetin glyco-
side, isobetain, betain (Yook, 1996). It is also reported that
the stem of Opuntia species contains quercetin, kaempferol
and isorhamnetin (Burret et al, 1982). Recently, B-sito-
sterol was isolated as an anti-inflammatory principle of O.
ficus-indica stem (Park et al, 2001), and monoamine
oxidase B inhibitors were also isolated from O. ficus-
indica fruit (Han et al.,, 2001). 1t is also reported that the
ethanol extracts of the stem and fruit have inhibitory effects
on carrageenan-induced paw edema and leukocyte migra-
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tion in CMC pouch in rats (Park et al, 1998). The hypo-
glycemic properties (Ibanez-Camacho et al,, 1979) and
inhibition of DNA and RNA virus replication and inactiva-
tion of extracellular virus was also reported (Ahmad ef al.,
1996). On the effects in stomach, the lyophilized inner
part of the stem was found to have protective action
against ethanol-induced ulcer (Galati et al., 2001) and an
ethanol extract of the stem had protective effect against
HCl-ethanol-induced gastric lesion (Park et al., 1998). The
aim of this study is to investigate the effectiveness of O.
ficus-indica stem on various gastric lesion and ulcer
models in rats.

MATERIALS AND METHODS

Plant material and chemicals

O. ficus-indica stem cultivated in the Cheju island was
used. The 1-year-old stem was cut in pieces without spines,
lyophilized and grinded into powder. The powder (OF-s)
for this study was prepared from Pukjeju Agricultural
Development and Technology Extension Center. Total
yield of OF-s used for the tests was corresponded to
10+ 0.5% from the raw material. This substance OF-s
was used as a test sample. Ranitidine (Union Quimico
Farmaceutica S.A. Spain) and indomethacin (Sigma
Chemical Co.) were used, and other drugs used were
either pharmaceutical or reagent grade.
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Animals

Male Sprague-Dawley rats were supplied from breeding
facilities of Natural Products Research Institute, Seoul
National University. Solid food (Samyang Yu;ji Co. Ltd.) and
tap water were provided ad libitum. All animals were housed
for 1 week in a controlled 12 h light-dark environment at
22 + 1°C. The substance was suspended in 0.5% CMC in
distilled water and administered in a volume of 0.5 mi/100
g (b.w.). Control group received only 0.5% CMC solution.

HCI-ethanol-induced gastric lesion

The experiment was performed according to the method
of Mizui and Dodeuchi (1983). Briefly, the rats (180-200 g)
were fasted for 24 h with free access to water prior to
experiment. HCl-ethanol (60% ethanol with 150 mM HCI)
solution in a volume of 0.5 ml/100g was orally admini-
stered. One hour later, the animals were sacrificed under
ether anesthesia, and each stomach was excised. Then,
12 ml of 2% formalin was infused into the stomach, and
the stomach was soaked in 2% formalin for 10 min. The
stomach was incised along the greater curvature and
examined for the presence of gastric lesion in the
glandular portion. The length (mm) of each lesion was
measured under the dissecting microscope (10x), and
total value was expressed as a lesion index. The sub-
stance was given orally 30 min prior to administration of
HCl-ethanol solution.

HCI-aspirin-induced gastric lesion

According to the method of Guth et al. (1979), the rats
(180-200g) fasted for 24 h with free access to water were
given orally 150 mM HCI with aspirin 200 mg/kg suspended
in 5% gum acacia in a volume of 0.5 ml/100 g. One hour
later, the animals were sacrificed and each stomach was
excised and fixed with formalin solution as described
above and the lesion index was measured. The substance
was given orally 30 min prior to administration of HCI-
aspirin solution.

Indomethacin-induced gastric lesion

According to the method of Suzuki et al. (2000), the rats
(180-200 g) fasted for 24 h were given orally with the sub-
stance, and 30 min later indomethacin 35 mg/kg sus-
pended in 0.5% CMC was injected subcutaneously. The
animals were sacrificed 7 h after indomethacin injection
and the excised stomach was treated as described above
and the area (mm?) of hemorrhagic lesion developed in
the corpus mucosa was measured.

Aspirin-induced gastric ulcer
According to the method of Okabe et al. (1974), the
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pylorus of the rat (200-220 g) fas:ed for 24 h was ligated
under ether anesthesia, and the substance was given by
intragastrically after pylorus-ligation. Ten minules later,
aspirin 150 mg/kg suspended in ().5% CMC was admini-
stered orally in a volume of 0.£ ml/100g. Seven hours
after aspirin treatment, the animals were sacrificed and
each excised stomach was treated as described above and
glandular portion was examined for evaluation of the ulcers.

Shay ulcer

According to the method of Shay et al. (1945), the
pylorus of the rat (210-230 g) fasted for 36 h wes ligated
under ether anesthesia. The substance was given intra-
duodenally immediately after pylorus-ligation. Fifteen hours
later, the animal was sacrificed and the excised stomach
was treated as described above and examined for gastric
ulcers in the forestomach. The area of each ulcer was
measured and summed. The severity of ulcers was
graded into degrees as following. The ulcer index was
expressed according to the severity of ulcer, 1, ro lesion;
2, bleeding or light; 3, moderate; 4, severe; 5, perforation.

Gastric secretion

Rats (220-240 g) fasted for 16 h were anesthetized with
ether and the pylorus was ligated by the method of Shay
et al. (1945). The substance was given intraduodenally
immediately after pylorus-ligation. Four hours later, the
animals were sacrificed and the stomach was excised.
The contents of stomach were collected and centrifuged
at 3000 rpm for 10 min. Total gastric juice volume and pH
were measured, and acidity was cetermined by titration of
the gastric juice with 0.05N NaOH using phenolphthalein
as an indicator.

Statistical analysis

All data represent means + S.E. Statistical analyses of
the data were performed using analysis of variance followed
by Student’s t-test. All data were evaluated at the p<0.05
level of significance.

RESULTS

HCI-ethanol-induced gastric lesion

As shown in Fig. 1, the lesion index of control group is
98.2 and OF-s at the doses of 200 and 600 mg/kg p.o.
showed significant inhibition by 62 and 61.7%, respec-
tively. Ranitidine at a dose of 50 mg/kg showed nhibition
by 78.5%.

HCl-aspirin-induced gastric lesion
As shown in Fig. 2, OF-s at a dose of 600 mg/kg p.o.
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Fig. 1. Effect of OF-s on HClethanol-induced gastric lesion. *p<0.05,
**p<0.01; Significantly different from the control group. (n=8)
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Fig. 2. Effect of OF-s on HClaspirin-induced gastric lesion. *p<0.01,
**p<0.001; Significantly different from the control group. (n=8)

showed significant inhibition by 58%. Ranitidine at 50 mg/
kg showed inhibition by 71.1%.

Indomethacin-induced gastric lesion

The effect of OF-s on indomethacin-induced gastric lesion
was represented in Fig. 3. It showed significant inhibition
at the doses of 200 and 600 mg/kg p.o. by 64.5% and
57.5%, respectively. Ranitidine at 50mg/kg showed 86.4%
inhibition.

Aspirin-induced gastric ulcer

As shown in Fig. 4, OF-s at the intragastric doses of
200 and 600 mg/kg did not show inhibition of the ulcer.
Shay ulcer

As shown in Fig. 5, OF-s at the intraduodenal doses of
200 and 600 mg/kg did not affect the ulcer.

Gastric secretion

The effect of OF-s on gastric secretion in rats is shown
in Table I. OF-s at 200 and 600 mg/kg given intraduode-
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Fig. 3. Effect of OF-s on indomethacin-induced gastric lesion. *p<

0.01, **p<0.001; Significantly different from the control group. (n=8)
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Fig. 4. Effect of OF-s on aspirin-induced gastric ulcer. *p<0.01; Signi-
ficantly different from the control group. (n=8)
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Fig. 5. Effect of OF-s Shay ulcer. *p<0.01; Significantly different from
the control group. (n=8)

nally did not affect the volume of gastric acid secretion,
acid output and pH, while ranitidine at a dose of 50 mg/kg
showed significant inhibition of acid secretion and acid
output and increases in pH.

DISCUSSION

Effects of OF-s on the models of gastric lesion and two
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Table 1. Effects of OF-s on gastric juice secretion
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Dose No. of Gastric juice volume Acidity Acid output
Treatment (mgkgid)  animals (ml) pH (ug eg/ml) (ug eq/ml/dr)
Control - 8 486+09 1.2+01 1161+£55 589.6 + 122
OF-s 200 8 51904 13200 1103+ 54 576.3+55

600 8 447408 1.3 0.1 106.1+ 13 5236+ 132
Ranitidine 50 8 191103 57109 90.9 + 11* 198.9 £ 22

*p<0.05, *p<0.01; Significantly different from the control group.

models of gastric ulcer in rats were investigated. OF-s
showed significant inhibition on HClethanol-, HClaspirin-
and indomethacin-induced gastric lesions. The ethanol
extract of O. ficus-indica stem was reported to have posi-
tive activity on HClethanol-induced gastric lesion (Park et
al., 1998), and the lyophilized fraction of the fresh tissue
deprived of glochis and epidermis was reported to have
inhibitory effect on gastric lesion induced with 90%
ethanol (Galati et al., 2001). HCl-ethanol and HCl-aspirin-
induced lesions are known to be produced by direct
irritation of gastric mucosal barrier (Seiki et al., 1990).
Thus the effectiveness of OF-s on these gastric lesions
might be related to direct protection of the irritation. OF-s
also showed effect on indomethacin-induced gastric
lesion. Takeuchi et al. (1986) reported that an increase of
gastric motility in rats may play a role in the pathogenesis
of lesion induced by indomethacin. However, its effective-
ness is unknown at present except the cytoprotective
effect. OF-s did not affect aspirin-induced and Shay ulcer,
and also did not affect gastric juice secretion, acid output
and pH. The negative anti-ulcer activity of OF-s might be
related to no effects on gastric acid secretion. Thus, it is
described that the mode of activity of OF-s is different
from that of ranitidine, a proton pump inhibitor.

In conclusion, these results indicate that OF-s possesses
pronounced inhibitory action on gastric lesion, but does
not have anti-ulcer activity in rats.
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