J. Fd Hyg. Safety 13(1), 53— 61(1998)

WSO AEHAM AL CHEH Opuntia dillenii Haw.(MOIZHO
SAYRB0| Bt 4T

0|3’ - 0|83* - A&

AMECH3 . o) B3, *ASCHEtu EZiCHE

A Study on Antiulcer Effects of Opuntia dillenii Haw. on
Stomach Ulcer Induced by Water-immersion Stress in Rats
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ABSTRACT — This study was performed to investigate the antiulcer effects of Opuntia dillenii
Haw. on the stomach ulcer induced by restraint and water-immersion stress in rats. For this ex-
periment, 48 male Sprague-Dawley strain were used. The experimental groups were divided
into four: a control (C) and 3 Opuntia dillenii Haw. treatment groups (E-1, E-2, E-3). Each dose
of Opuntia dillenii Haw. was 30 mg/kg bw (E-1), 60 mg/Kg bw (E-2) and 120 mg/kg bw (E-3). The
rats were allocated to each group by 12 and observed for 4 weeks. The results were as following:
1. The stomach surface pH in each group showed no significant difference, but the values of
Opuntia dillenit Haw. treatment groups were higher than the value of the control group. 2. The
gastric wall mucus was increased in all Opuntia dillenii Haw. treatment groups compared with
the control group. Especially in E-1 difference was higher (p<0.05) and in E-2 difference was sig-
nificantly higher (p<0.01). 3. At shear rate 11.25, 45.0, 90.0, 225.0 sec’, whole blood viscosity
and plasma viscosity were measured. Most of the values of Opuntia dillenii Haw. treatment
groups were low compared with that of the control group. At shear rate 90.0, 225.0 sec’, the
values of whole blood viscosity in E-1 were significantly low (p<0.05) and at shear rate 11.25, 45.
0 sec’, more significant (p<0.01). At shear rate 11.25, 45.0, 90.0, 225.0 sec’, the values of whole
blood viscosity in E-2 were significantly low (p<0.01). At shear rate 90.0 sec’, the value of plas-
ma viscosity in E-1 was significantly low (p<0.05) and at shear rate 90.0, 225.0 sec”, the values
of plasma viscosity in E-2 we resignificantly low (p<0.01). 4. Less severe ulcers were obsered in
Opuntia dillenii Haw. treatment groups than in the control group. Especially E-1 group,s tissues
had only slight ulcers and necrosis of tissue was not observed in this group. From the results of
this study, it can be concluded that the oral administratio-n of Opuntia dillenii Haw. results in
protection of stomach ulcer by stimulating the secretion of gastric mucus and improving the gas-
tric mucosal microcirculation.
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Table 1. Experimental design by dose of Opuntia dillenii
Haw.

Group No. of rats Dose of Opuntia dillenii Haw.

Co 12 -

E-1 12 30 mg/kg bw
E-2 12 60 mg/kg bw
E-3 12 120 mg/kg bw
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Table 2. Mean body weight of rats fed with experimental

diets
Time after fee- Mean body weight (g/rat) by group
ding Opuntia
dillenii Haw. €O E-1 E-2 E-3

Day 1 1450+8.7 1455+174 144+156 157.5+9.1°

Day 3 164.7+100 162.8+17.1 16204166 176.0+94

Day 5 1764+10.1 1748+175 173.1+15.3 189.2+9.3"
Day 7 1920193 190.6+190 189.5+16.6 2062+11.8
Day 9 2158+11.0 215.9+21.0 2144+19.0 23044120
Day 11  230.8+13.9 232.3+208 231.7+183 24724126
Day 13 24231132 2445+21.03 246.9+£197 261.4+13.0°
Day 15 252.7+149 25501226 25601227 273.1+128
Day 17  271.6+16.7 27324239 275.1+21.1 29061122
Day 19  279.6+180 283.1+239 286.2+23.1 301.2+13.1
Day 21 293.0+18.7 296.7+254 2982+22.6 31431149

*: different from control (p<0.05)
®. different from control (p<0.01)

Table 3. Body weight gain of rats fed with experimental
diets

Time after fe- Body weight gain (g/rat/period) by group
eding Opuntia
dillenii Haw. €O E-1 E-2 E-3

Day 3 19.6+2.6 1.3+3.1 18.6%+15 185%2.1
Day 5 11.34+2.8 12.0£3.0 112435 132+36
Day 7 16.0+3.9 15.8+2.27 164+42 17.0+£53
Day 9 238425 254435 249+4.1 243+6.3
Day 11 15.0+42 164+15 174+3.1 16.8%25
Day 13 11.5+3.6 122+3.0 151+24" 142+1.9°
Day 15 10.3+4.2 105£36 9.1+44 11.6%+29
Day 17 189+3.1 182+4.1 19.1£3.3 175134
Day 19 8.0+4.4 10.0+32 11.1+40 10.6%43
Day 21 13.44+3.7 13.5+34 12.1+42 13.0+3.4

*: different from control (p<0.05)
". different from control (p<0.01)
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Table 5. Weight of organs of rats fed with experimental
diets (unit: g)
Spleen Kidney
CO 1.618+0.172 9.167+1.057 0.645+0.216 2.6811+0.308
E-1 1.493+0.154 8.805+1.228 0.694+0.199 2.510+0.239

E-2 1.44140.181 9214+1.148 0.6024+0.139 2.534+0.235
E-3 154940.142 9.704+0.461 0.61910.099 2.557+0.340

Group  Stomach Liver

Table 6. Effect of Opuntia dillenii Haw. on the stomach

surface pH
Group pH
CcO 2.73+0.28
E-1 2.86+0.17
E-2 2.861+0.16
E-3 2.76+0.62

Table 4. Total body weight gain and feed efficiency ratio (FER) of rats fed with experimental diets

Group

CO E-1 E-2 E-3
Initial body weight (g) 145.0+8.7 1455+17.4 143.4+15.6 157.549.1
Final body weight (g) 293.0+18.7 296.7+25.4 298.2+224 314.3+149
Body weight gain (g) 148.0+14.8 152.2+11.4 154.8+10.6 155.84+10.0
Number of survived rats 12 11 12 11
Total body weight gain (g) 1776.0 1674.2 1857.6 1724.8
Final feed intake (g) 588.0 787.9 583.5 674.1
Feed efficiency ratio 3.02 212 3.18 2.56
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Table 7. Effect of Opuntia dillenii Haw. on restraint and
water-immersion stress-induced gastric mucus
change in rats

bound alcian blue Gastric wall mucus

Group No. of rats (mg/g wettissue) (% of control)

Cco 7 0.073+0.012

E-1 7 0.091+0.013" +24.2
E-2 7 0.104+0.012™ +41.6
E-3 6 0.087+0.017 +19.3

*: different from control (p<0.05)
": different from control (p<0.01)
“: different from E-1 (p<0.05)
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Table 8. Effect of Opuntia dillenii Haw. on whole blood
viscosity

Blood viscosity (centipoise) by shear rate (sec’)

11.25 45.0 90.0 225.0

CO 1922+1.80 11.83+1.09 9.30+098 7.49+0.68
E-1 14.80+128" 9.88+1.17" 820+0.85° 6.56+0.65

E-2 14.08+2.12" 8.93+1.10° 7.72+1.09" 6.18+0.82°
E-3 15.854+1.72" 10.29+1.34 872+0.82 6.72+0.81

*: different from control (p<0.05)

Group

Table 9. Effect of Opuntia dillenii Haw. on whole blood
viscosity

Blood viscosity (centipoise) by shear rate (sec’)
11.25 45.0 90.0 225.0

CO 1922+1.80 11.83+1.09 9.30+0.98 7.49-+0.68
E-1 14.80+1.28" 9.88+1.17° 8.20+0.85" 6.56+0.65
E-2  14.08+2.12" 893+ 1.10° 7.72+1.09° 6.18+0.82"
E-3 15.85+1.72" 10.29+1.34 8.72+0.82 6.72+0.81

Group

*: different from control (p<0.05)
": different from control (p<0.01)
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Fig. 1—4. Gross appearance of stomach ulcers in C, E-1, E-2, E-3.
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Fig. 5~7. Microscopic appearance of stomach mucus in C, E-1, E-2 (x 40).
8. Microscopic appearance of stomach mucus in E-3 (x100)
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