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Antiulcer Activity of the Stem Bark Extract of 
Entandrophragma angolense 
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The effect of a methanol extract of the stem bark of Entandrophragma angolense was investigated on 
indomethacin-induced gastric ulcer in rats. The effect of the extract was dose-dependent, doses ranging from 0.4 
to 1.6 g/kg produced significant effect (p<0.05). At the highest dose used (1.6 g/kg) complete inhibition of 
ulceration occurred. The probable mechanism of action of E .  angolense is discussed. 
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INTRODUCTION 

The stem bark of Entandrophragma angolense (Melia- 
ceae) is widely used in some parts of Nigeria for the 
curative treatment of peptic ulceration in humans 
(Adelaja, 1990). A thorough literature search showed 
that no work has been done on the pharmacology of the 
plant. However, studies on wood constituents of the 
plant have been reported (Banerji and Nigam, 1984). 
Recently, a species of the genus Entandrophragma utile 
was reported (John and Onabanjo, 1990) to cause a 
100% gastroprotection in experimental ethanol- 
induced gastric ulceration in rats. In this paper, the first 
report is presented on the gastroprotective effect of E. 
angolense in experimental indomethacin-induced 
ulcers. 

MATERIALS AND METHODS 

Animals. Male albino Sprague-Dawley rats (190-220 g) 
were obtained from the Animal House, College of 
Medicine, University of Ibadan, Ibadan, Nigeria. They 
were maintained under standard laboratory conditions 
and were fed normal rat chow and tap water ad libitum. 

Plant material and extract preparation. The stem bark of E. 
angolense was collected from the Forest Reservation at 
Ijebu-Ode, Ogun State, Nigeria. The plant was identi- 
fied by Dr Joyce Lowe of the Department of Botany, 
University of Ibadan, Ibadan, Nigeria. 

The air-dried pulverized stem bark (200 g) was 
exhaustively extracted with methanol by means of a 
Soxhlet apparatus and the extract evaporated in uucuo. 
The residue was defatted and processed to give 15g 
(7.5% yield) of powdered crude extract which was 
stored in a refrigerator for pharmacological studies. 

Pharmacological tests 

Toxicity study. Twenty-five male rats (190-220 g) divided 
into five equal groups were used. Varying doses of the 
extract ranging from 20-200 g/kg were given orally each 
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as a single dose. The control group received 0.5 mL of 
2% Tween 80 (the vehicle for the extract). The morta- 
lity rate within 24 h period was recorded. All animals 
were observed for general behaviour over a period of 1 
week. 

Experimental gastric lesions. Male rats (190-220 g) of 
approximately the same age were randomly divided 
into six groups of seven animals each. One group 
served as control and received 2% Tween 80 (0.4 mL); 
a second group received propanolol (Sigma) while the 
remaining groups received different doses of the 
extract. All the test animals received approximately the 
same volume of extract in 2% Tween 80. Food and 
water were withdrawn 28 h and 2 h respectively before 
the start of the experiments. Apart from the group that 
received propranolol (40 mg/kg) intraperitoneally 
(i.p.), all other groups received their respective drugs 
orally. One hour after administering propranolol and 
2 h after administration of 2% Tween 80 or extract, 
indomethacin (40 mg/kg, Merk, Sharp and Dohme) 
dissolved in 2% sodium carbonate in water was given 
intraperitoneally to all animals in all the groups. Four 
hours later, the animals were killed by a blow to the 
head. Their stomachs were opened along the greater 
curvature and washed with saline. Macroscopic and 
microscopic examinations of their stomachs were car- 
ried out, the presence of spots and scoring of gastric 
ulceration was done according to the methods of 
Elegbe (1978) and Zaidi and Mukerji (1958). 

Statistical analysis. Statistical analysis was performed 
using Student's t-test and significance of difference was 
accepted at p<0.05. Data are presented as mean- 
kSEM. 

RESULTS AND DISCUSSION 

In this study, the efficacy of the methanol extract of E. 
angolense to protect against experimental indomethacin- 
induced gastric mucosal damage was investigated. An 
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Figure 1. Percentage inhibition of ulceration at various doses of 
extract and propranolol. Dose of €. angolense: A, 200 mglkg; 6, 
400 mglkg; C, 800 mglkg; D, 1600 rng/kg; dose of propranolol: 
E, 40 rnglkg. 

acute toxicity study was first conducted. A dose as high 
as 160g/kg by mouth caused neither death nor any 
observable symptoms. In addition no symptoms of 
diarrhoea or stereotypic behaviour were observed over 
the 1 week period of study. 

In the ulcer studies, indomethacin (40 mg/kg) admi- 
nistered intraperitoneally was effective in inducing 
acute gastric mucosal damage. This dose has been 
reported (Elegbe, 1978) to be effective in inducing 
gastric ulceration. The data presented in Fig. 1 and 
Table 1 show that the methanol extract of E. angolense 
produced a dose-dependent gastroprotective effect in 
indomethacin-induced ulceration in rats. Doses ranging 
from 400 to 800 mg/kg exerted a significant protective 
effect; total protection was exerted at a dose of 
1600 mg/kg. The cytoprotection produced by proprano- 
lo1 (40 mg/kg) is lower than that caused by 800 mg/kg of 
the extract. 

The highest dose of the extract that was used in the 
acute toxicity study, and which did not cause any deaths 
was 120 g/kg. This dose is over a hundred times that of 
the extract (1.6 g/kg) which conferred total protection 
against indomethacin-induced gastric mucosal injury. 
This is an indication that the extract has a wide margin 
of safety and that oral administration of the plant 
extract as it is used traditionally may not have any 
immediate deleterious effect. In an earlier study (John 
and Onabanjo, 1990), 50 g/kg of the aqueous extract of 
E. utile, another species of the genus was reported to 
cause total protection in alcohol-induced gastric ulce- 
ration in mice and rats. In this present study, a dose of 
1.6 g/kg of E. angolense conferred total protection 
against indomethacin-induced gastric mucosal damage. 
Thus it would appear that E. angolense is therapeuti- 
cally superior to E. utile. This inference should, how- 
ever, be taken with circumspection for the following 

Table 1. Effect of methanol extract of E. angolense on gastric 
m u c d  lesion induced by indomethacin 

Treatment. 
Control (2% Tween 80. 
2 mllkg, p.0.) 
E. angolense 
(mglkg. P.o.) 
200 
400 
800 
1600 
Propranolol 
(40 mglkg, p.0.) 

Inhibition 
of ulceration' 

Ulcer indexb i%) 

1.8f0.2 - 

1.2f0.1 33.3 
0.8+0.08d 55.6 
0.1 +0.02d 94.4 
O.O+O.OOd 100.0 

0.4f0.07d 77.8 
a Seven animals were used in each test. 

Mean degree of % of group 
ulcerated ulceration 

100 Ulcer index = 

Ulcer index- Ulcer index 
in control in test 

x 100. 
Ulcer index in control % inhibition of ulceration = 

Significant compared with control (p<0.05). 

reasons: 1. The method of inducing mucosal damage in 
the two studies was different. 2. Aqueous extract was 
used in their study while defatted methanolic extract 
was used in our study. 

The mechanism by which this extract produces 
antiulcer preventive effect is not clear. However, since 
it has been reported (Robert, 1975; Whittle, 1977) that 
prostaglandins cytoprotect gastric mucosa against 
injury caused by indomethacin, it is probable that the 
cytoprotective effect of E. angolense observed in our 
study is related to  the prostaglandin type of cytoprotec- 
tion. The extract may act by stimulating the production 
of endogenous prostaglandins, which then protect. 
Another probable mechanism for the protective effect 
of E. angolense may be in connection with the sympath- 
etic and the parasympathetic systems. This is based on 
the suggestions that the occurrence of indomethacin- 
induced ulceration may involve the sympathetic ner- 
vous system (Djatiang and Zamindast, 1973) or both 
sympathetic and parasympathetic nervous systems 
(Elegbe, 1978). Thus, it is probable that the extract of 
E. angolense acts by interfering with the sympathetic 
and/or the parasympathetic systems. A detailed study 
preferably with the active principle(s) of the extract will 
be necessary to establish the mechanism by which the 
extract produces the antiulcer preventive effect. 

In view of the high efficacy of the crude methanol 
extract shown in this study, we are undertaking a 
phytochemical study of the stem bark of E. angolense 
aimed at isolating the antiulcer compound(s). The data 
presented in this paper provide experimental support 
for the use of the stem bark of E. angolense as an 
antiulcer drug. 
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