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Abstract

Pluchea indica (L.) Less (PIL) also known as ‘beluntas’ is one of indigenous plant that is readily available and 
has been traditionally used to improve gastrointestinal disorder. In the present study, the ethanolic extract of 
Pluchea indica leaves (PIL) was investigated for its in vivo anti-ulcer activity in various experimental ulcer 
models; i.e 30 mg/kg indomethacin, 80% ethanol, 25% NaCl, 0.6M HCL, 0.2M NaOH and pyloric ligation model. 
The extract in dose of 40 and 160 mg/kg body weight had a significant anti-ulcerogenic activity against gastric 
ulcer induced by NaOH and indomethacin. At lower dose, the extract also significantly increased the gastric 
wall mucous content in pyloric ligated rats. The results were substantiated with histopathological findings. 
Evaluation agreed with the folkloric use of Pluchea indica as anti-ulcer tool.
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Introduction

Gastric ulcer is an erosive lesion or deep wound 
that forms in the lining of mucosa and submucosa 
layer of stomach wall. Stress, smoking, nutritional 
deficiencies and ingestion of nonsteroidal-anti-
inflammatory drugs (NSAIDs) can all increase the 
incidence of gastric ulcer (1). The treatment of 
gastric ulcer is generally based on the inhibition of 
gastric acid secretion by H2-antagonists, such as 
omeprazole and antimuscarinics, as well as acid-
independent treatment by sucralfate and bismuth 
(2). However, one of the major problems in the 
treatment of gastroduodenal ulcer is that, despite a 
healing rate of 80–100% after 4–8 weeks of therapy 
with H2-antagonists and proton pump inhibitors, the 
rate of recurrence within 1 year after suspending 
the treatment is between 40% and 80% (3). 
Furthermore, most of these drugs produce several 
adverse reactions (4). A search for new therapeutic 
anti-ulcer agents is therefore essential.

Plant extracts are some of the most attractive 
sources of new drugs and have been shown to 
produce promising results in the treatment of 
gastric ulcers (5-6). In traditional medicine for 
example, several plants and herbs have been used 
to treat gastrointestinal disorders, including gastric 
ulcers (2, 7). This is an important reason to investi-
gate anti-ulcer effect of indigenous medicinal plants 
with traditional use in gastric disease.

Pluchea indica (L) Less is a wild plant that grows 
naturally in littoral areas of many countries. In 
Malaysia, herbal medicine practitioners claim that 
the leaves of this plant are capable of treating 
dysentery, rheumatism, leucorrhea, bad breath and 
body odour, as well as boils and ulcers. The roots, 
on the other hand are used to treat fever, lumbago, 
indigestion and headache (8). 

The plant has been reported to possess hypogly-
caemic as well as diuretic effects (9-11). The leaves 
are given internally to treat lumbago (12). The root 
of this plant has multifarious activities. It is proven 
that the roots can act as anti-depression and able to 
induce sleep. It also possesses hepatoprotective, 
anti-inflammatory and anti-ulcer activity (13-15). The 

roots are also effective as antidote for venom 
poisoning.

Recently, the root extract is reported to possess 
antioxidant effect and also antimicrobial property 
(16-18). In addition, the phytochemical analyses of 
this plant have indicated the presence of sterols, 
terpenes and lignan glycosides (19-22). However, to 
date, there is no study has been done yet on 
efficacy of ethanolic leaf extract of Pluchea indica 
(L.) Less in exhibiting its gastroprotective activity. 
Therefore, crude ethanolic extract of Pluchea indica 
(L.) Less leaves (PIL) were assessed for their gastro-
protective effect on various experimental ulcer 
models in the present study. 

Methods

Preparation of Plant Extract

The plants were collected from a swamp area in 
Kuantan, Pahang with existing herbarium specimen 
No. KEP: 46462/68865 (FRIM herbarium). The 
leaves and the stem were separated. Only leaves 
were used in this study. The leaves were dried in an 
oven at 38-42 o C for 3 days and were grounded into 
powdered form using a grinder mill. The powdered 
form of the leaves were weighed and soaked in 70% 
aqueous ethanol for 2 days. The solvent extract was 
filtered and concentrated under reduced pressure 
in a rotary evaporator until the solvent was comple-
tely removed. The crude extract was dried in a fume 
hood at room temperature for 2 day and was 
weighed again before being dissolved in 1% carboxy-
methylcellulose (CMC) into several desired dose 
concentration for pharmacological tests.

Ethanol (EtOH) , sodium hydroxide (NaOH), 
sodium chloride (NaCl), Hydrochloric acid HCl) , 
carboxymethylcellulose, and formalin were all 
purchased from Sigma Chemical Co. (St Louis, MO, 
USA). Drugs ie indomehacin and ranitidine were 
also obtained from Sigma Chemical Co. (St Louis, 
MO, USA).
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Animals and Experimental Design

Weaned male Sprague-Dawley aged 5-6 weeks 
and weighing 150-200g was obtained from the 
Laboratory Animal Unit, Faculty of Medicine and 
Heath Sciences, Universiti Putra Malaysia with 
ethics approval from the Animal Ethics Committee, 
Universiti Putra Malaysia,(ACUC) with reference no. 
UPM/FPSK/PADS/BRUUH/00219. The animals were 
fed on standard pellet diet and water was given ad 
libitum. The animals also were maintained under 
standard environmentally controlled room (tempe-
rature (25  2 o C) and light (12-h light/12-h dark cycle). 
The rats were randomly assigned to different 
control and test group.

Gastric ulcers induced by necrotizing agents 
(cytoprotective studies)

Cytoprotective studies were carried out accor-
ding to the established method (23) with some 
modifications . 1 ml of necrotizing agent viz 80% 
(v/v) aqueous ethanol, 25% NaCl, 0.6 M HCl and 0.2 
M NaOH was administered orally to induce the 
ulcer. SD rats of either sex weighing between 170-
200 g were divided into 3 groups of 6 animals each 
and fasted for 24 hours with water ad libitum prior 
to experiment. The animals of group 1 were pretrea-
ted with vehicle (1% CMC) and the animals of group 
2 and 3 were pretreated with PIL at 40 and 160 
mg/kg respectively. 1 ml of necrotizing agent (80%, 
(v/v) aqueous ethanol, 25% NaCl, 0.6 M HCl and 0.2 
M NaOH) was administered to all the animals of 
group 1 -3, 60 minutes after the respective treat-
ments. The animals were sacrificed by cervical 
dislocation after one hour of necrotizing agent 
administration and stomach was incised along the 
greater curvature for determination of lesion 
damage. The percentage protection was calculated 
based on the total area lesion in treated group 
compared with the lesion in control group.

NSAIDs (Indomethacin)-induced ulcer

The experiments were performed according to 

the method of Hayden et al (24) with some modifi-
cations. SD rats of either sex weighing between 170-
200 g were divided into 5 groups of 6 animals each 
and fasted for 24 hours with water ad libitum prior 
to experiment. The animal of group 1 were pretrea-
ted with vehicle (1% CMC) and the animals of group 
2 was treated with standard ie ranitidine 100 mg/kg . 
Similarly, the animals of group 3 and 4 were pretrea-
ted with PIL at 40 and 160 mg/kg respectively. 
Indomethacin (30 mg/kg, p.o) was administered to 
all the animals of group 1-4, 60 minutes after the 
respective treatments. The animals were sacrificed 
by cervical dislocation after 6 hours of indometha-
cin administration and stomach was incised along 
the greater curvature to determine the lesion 
damage. The percentage protection was calculated 
based on the total area lesion in treated group 
compared with the lesion in control group.

Pyloric ligation induced ulcer 

SD rats of either sex weighing 180-220 g were 
divided into 3 groups of 6 animals each and fasted 
for 48 hours and care was taken to avoid copro-
phagy. Control vehicle (group 1) or PIL 40 mg/kg 
(group 2) or PIL 160 mg/kg (group 3) were orally 
administered 60 minutes prior to pyloric ligation 
under ketamine anaesthesia. The abdomen was 
opened and pyloric ligation was done without 
causing any damage to its blood supply. The sto-
mach was replaced carefully and the abdomen wall 
was closed in two layers with interrupted sutures 
(25).The rats were sacrificed 4 h later and the 
stomach were excised and opened at greater 
curvature, weighed and later subjected to Alcian 
blue method (26) for gastric wall mucus study.

Determination of gastric wall mucus content

Gastric wall mucus was determined by the Alcian 
blue method (26). Briefly, PIL was administered 
orally to 48 h fasted rats 60 min prior to induction 
of gastric ulcers by pyloric ligation (25). Four hours 
later, the animals were sacrificed and the stomach 
was excised and opened along the lesser curvature, 
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weighed and immersed in 0.1% w/v Alcian blue 
solution for 2 h. The excessive dye was then remo-
ved by two successive rinses in 0.25 M sucrose 
solution. Dye complexed with gastric wall mucus 
was extracted with 0.5 M MgCl2 for 2 h. The blue 
extract was then shaken vigorously with an equal 
volume of diethyl ether and the resulting emulsion 
was centrifuged. The optical density of Alcian blue 
in the aqueous layer was read against a buffer blank 
at 580 nm using a spectrophotometer. The quantity 
of Alcian blue extract per gram wet stomach was 
then calculated from a standard curve.

Histological studies

Gastric tissue samples from each group of rats 
were fixed in 10% formalin for 24 hours. The 
formalin-fixed specimens were embedded in pa-
raffin. The sections (5um) were cut using microtome 
and stained with hematoxylin and eosin. The histo-
chemical sections were evaluated by light micro-
scopy and histopathology changes were evaluated 
according to modified arbitrary scale by Al-Bekairi et 
al (27). The different histopathological indices 
screened were oedema, congestion, hemorrhage 
and necrosis.

Statistical analysis

The data for each experiment were expressed as 
the mean value + S.E.M (standard error of mean) 
(n=6).The difference between treated and control 
groups were compared using the one way ANOVA 
and Student’s t-test as appropriate and were 
considered as significant if P was < 0.05 or <0.01..

Results

The results of our present study are summarized 
in Table 1-3. After an hour, PIL at 40 and 160 mg/kg 
reduced the total area lesion in NaOH by 87.1& and 
89.2% respectively. On the contrary, pretreatment 
of PIL did not show any significant reduction in total 
area lesion in other ulcerogen-induced ulcer models. 

Interestingly, PIL at 40 mg/kg reduced the ulcer 
lesion area by 57.7% inhibition whilst, ranitidine 
(positive control) reduced the ulcer scoring by 
66.5%.in indomethacin-induced ulcer model. 
Nevertheless, at 160 mg/kg PIL did not give any 
significant effect in gastric lesion reduction in 
indomethacin-induced ulcer model (Table 1). In 
pyloric ligated rats, the gastric wall mucus content 
was significantly increased (P<0.05) from 47.173 ± 
5.952 µg Alcian blue / g wet stomach in control 
group to 70.051 ± 4.712 µg Alcian blue / g wet 
stomach in PIL at 40 mg/kg. No significant enhance-
ment of Alcian blue binding capacity was observed 
at higher dose of PIL (Table 2).

These results were substantiated by histopatho-
logical findings. Pretreatment with PIL was found to 
inhibit the 0edema, congestion, hemorrhage and 
necrosis effects in gastric mucosa in indomethacin-
induced ulcer (Table 3). Even though, there was no 
significant effect observed in other ulcerogen-
induced ulcer except in NaOH and indomethacin, 
yet there were significant reduction observed in its 
histoptahological studies indicated that there was 
prominent protective effect exerted in PIL in other 
necrotic agents-induced ulcer. The stomach treated 
with low dose of PIL showed significant reduction 
(P<0.05) in congestion effect induced by 25% NaCl, 
hemorrhage effect induced by 0.6M HCL and 
necrosis effects induced by 80% ethanol. When 
induced with 0.2 M NaOH, significant difference 
(P<0.05) was found in hemorrhage and necrosis 
effect in treated rats. On the contrary, at higher 
dose, PIL also showed significant reduction in 
congestion, hemorrhage and necrosis induced by 
0.2 M NaOH and in hemorrhage and necrosis effect 
induced by 0.6M HCl (Table 3).

see Table 1.

see Table 2.

see Table 3.

Discussion

The present study revealed that Pluchea indica 
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leaves ethanolic extract (PIL) exerted a significant 
protective effect against experimentally induced 
gastric ulcer in rats, especially ulcers induced by 
NaOH and indomethacin. Results on the gastric wall 
mucus study on pylorc ligated rats also significantly 
exhibited the protective effect of PIL at lower 
dosage. There was also an inhibition of other 
cytodestructive agents induced ulcers ie ethanol, 
sodium chloride and hydrochloric acid, although the 
extent of inhibition was neither marked nor statisti-
cally significant, indicating that the Pluchea indica 
leaves extract has a less prominent action on these 
type of ulcers.

PIL has been shown to protect gastric lesion 
induced by noxious chemical ie sodium hydrochlo-
ride. This agent is known as to promote oxygen fee 
radicals (28), reduced gastric mucosal non-protein 
sul耀Ƣydryl levels (29) and stimulate the formation of 
leukotriene C4 (LTC4), a lipoxygenase derived 
metabolite of arachidonic acid (30). Constriction of 
submucosal venules with subsequent stasis of 
blood flow in mucosal microcirculation as well as 
plasma leakage from the vascular bed can contri-
bute to the widespread mucosal injury.

On the other hand, indomethacin –induced 
gastric damage also showed inhibition of gastric 
lesion by PIL extract. The mechanisms of 
indomethacin-induced stomach ulcers have been 
well documented (31). NSAIDs like indomethacin is 
known to induce gastric ulceration principally due 
to the inhibition of biosynthesis of cytoprotective 
PGs that are cytoprotective to gastric mucosa eg 
PGE2 and PGI2 (by inhibition of cyclo-oxygenase 
pathway of arachidonic acid metabolism), resulting 
in overproduction of leukotrienes and other pro-
ducts of 5-lipoxygenase pathway (32). In this model 
in rats, PIL at both dosages showed significant 
prevention in gastric lesions. Besides that, it may 
also cause by a reduction in the local blood flow, 
topical irritation and an interference with restitution 
and tissue repair (33,34). Furthermore, prostaglan-
dins are responsible for mucous production and 
maintaining cellular integrity of the gastric mucosa 
(35). Thus, in this model, the results of this study 
suggested that the ability of PIL extract to prevent 

ulceration at least in part by prostaglandin biosyn-
thesis mechanism (36). Furthermore, it also could 
possibly be due to 5-lipoxygenase antagonist 
activity, which is well supported by histopathologi-
cal slides. Interestingly, Sen et al (15) has also 
reported on the probable similar mechanism of anti-
inflammatory and anti-ulcer activity of the root 
extract of P.indica via 5-lipoxygenase pathway 

The result on histopathological investigation on 
the gastric mucosa of the rats revealed the pre-
treatment with PIL reduced the NaOH induced 
congestion, necrosis and haemorrhage. PIL at low 
dosage also reduced indomethacin-induced conge-
stion. The results are in corroboration with the anti-
ulcer activity of PIL observed under the pharmaco-
logical evaluation.

Pyloric ligation-induced ulcers are probably 
mediated by histamine release with enhancement in 
acid secretion and a reduction in mucus production. 
Histamine plays a mediating role in the gastric 
secretion stimulated by gastrin, vagal excitation and 
cholinergic agent (37). Volume of gastric secretion 
is an important factor in the production of ulcer due 
to exposure of unprotected lumen of the stomach 
by the accumulating acid (25). Decrease in mucosal 
secretion is considered important in gastric ulcera-
tion (38). The results of the present study indicated 
that PIL significantly increased the mucous content 
at lower dosage. At higher dose, ie 160 mg/kg, PIL 
only showed prominent reduction of the mucous 
content, which was insignificant. Thus, the increa-
sed gastric wall mucous may be responsible to 
some extent in reducing the severity of gastric 
lesions in pyloric ligation model.

The leaves of Pluchea indica possess significant 
antioxidant activity as reported by Andarwulan et al 
(39). Therefore the anti-ulcer action of PIL maybe 
also by scavenging the free radicals generated in 
the injured mucosa. The other possible mechanisms 
of anti-ulcer activity of Pluchea indica leaves can be 
due to its PG synthesis, lipoxygenase inhibitory, 
leukotrienes antagonistic, cytoprotection anti-
secretory activity or antioxidant acrivity.

The chemical constituents of Pluchea indica leaves 
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responsible for its anti-ulcer activity are not known. 
However, phytochemical studies on P.indica leaves 
have revealed the presence of terpenic glycosides, 
lignan glycosides and quinic esters (19, 20, 40). 
Glycosides have been shown to inhibit the gastric 
acid secretion and enhancement in gastric mucous 
content against several experimental ulcer models 
(41). These data suggests that glycosides present in 
P.indica leaves may be the active principles respon-
sible, in part at least for the anti-ulcer activities 
shown by the tested extract.

 

Conclusion

The observations of the present sudy indicate 
that P.indica leaves can be a potential source for the 
treatment of gastric ulcer. However our results are 
preliminary, further studies are required to establish 
its exact mode of action and the active principles 
involved in its anti-ulcer effects.
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Table 1: Effects of PIL extract against lesions induced by various ulcerogens in rats

*P< 0.05;
** P< 0.01 vs control group. Six animals were used in each group (n=6)
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Table 2 : Effects of PIL on gastric wall mucus content in rats

*P<0.05 vs control group. (n=6)

Table 3: Effect of PIL extract on theculcerogen-induced histopathological lesions in gastric tissues of rats

Key: 0, normal; 1, little effect; 2, appreciable effect; 3, severe effect; 4, intensively severe effect.
*P<0.05 vs control group; (n=6)


