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ABSTRACT

Ardisia crispa Thunb D.C (Myrsinaceae), has long been used in treating various ailments among the local villagers. The objective 
of this study was to investigate experimentally the possible anti-ulcer activity of Ardisia crispa. The effect of hexane fraction of 
root of Ardisia crispa (ACRH) was evaluated in experimental ulcer models with necrotizing agents ie ethanol, NaCl, HCl, NaOH 
and also COX-1 inhibitor namely indomethacin as inducers. Four doses ie 10, 30, 100 and 300 mg/kg were selected for further 
study. Ulcer effects were determined by counting the total surface area of lesion in mm2. Results showed that ACRH provided 
significant protection in various experimental models used. Pretreatment with ACRH at all doses (10,30,100 and 300 mg/kg) has 
produced significant inhibition of gastric mucosal damage induced by 80% EtOH and 25% NaCl, whilst at 30, 100 and 300 mg/
kg, ACRH significantly reduced the lesion formation in ulcer induced by 0.6 M HCl, 0.2 M NaOH and 30 mg/kg indomethacin. The 
present study indicates that the hexane fraction of Ardisia crispa (ACRH) exhibits significant anti-ulcer effect.
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INTRODUCTION

Peptic ulcers are illnesses that affect a considerable number 
of  people globally. Stress, smoking, nutritional deficiencies 
and ingestion of  nonsteroidal – anti-inflammatory drugs 
(NSAIDs) augment gastric ulcer incidences (1). 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 (2–3). In traditional 
medicine for example, several plants and herbs have been 
used to treat gastrointestinal disorders, including gastric 
ulcers (4–6). This is an important reason to investigate 
anti-ulcer effect of  medicinal plants with traditional use 
in gastric disease.

The plant Ardisia crispa Thunb. D.C belongs to the family 
Myrsinaceae and it is widely distributed in Asia stretching 
from Japan and the Himalayas to Java and the Philipines. 
It can be found in the undergrowth and jungle fringes, 

dappled shades and shady edges in Malaysia (7). The root 
and leaves has been claimed to have various medicinal 
properties based on the ethnobotanic information and 
traditional medicine. Its root is reported to be used as one 
of  the traditional ingredient in post-natal syndromes where 
the root is boiled and the boiled concoction is used to treat 
pain in the throat and chest as well as to treat rheumatism. 
The mixture of  its leaves and root is used as skin liniment 
(8). The root juice is useful for treating earache, cough, 
fever, diarrhea and also for women after-birth. In Canton, 
it has been marketed as “sin-lo-san”, a herbal decoction 
drunk for sprains and broken bones. In Thailand, the root 
will be mixed with other plants to wash “dirty blood’ or in 
women with dysmenorhea (menstrual pain) (9).

Previous chemical and biological investigation on this 
plant indicated the existence of  triterpenoid saponins 
which gave uterocontraction in mice (9), n-peptide from 
the whole plant which showed anti-hypertensive and 
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antiplatelet aggregating properties in vitro (10), and a 
benzoquinone compound which exhibited anti-metastatic 
effect (11). In previous study, we have reported the 
anti-inflammatory and anti-hyperalgesic effects on its 
hexane fraction (12)., therefore, the present study is now 
conducted to evaluate the anti-ulcer activity of  the hexane 
fraction obtained from Ardisia crispa root bark, using 
different in vivo ulcer models in rat.

MATERIALS AND METHODS

Plant Material and Extraction.

The roots of  Ardisia crispa (Family: Myrsinaceae) were 
collected from Tangga Batu, Melaka, Malaysia between 
July to December 1999 and was deposited as a voucher 
specimen (no: 20841) in the herbarium of  Universiti 
Kebangsaan Malaysia, Bangi, Selangor, Malaysia. The 
samples were cut into small pieces and dried at 60°C for 3 
days. The dried root and leaves were then grounded using 
Wiley laboratory mill. Grounded dried plant materials 
were macerated in cold aqueous ethanol (70% ethanol) 
for 48 hours. The extract was concentrated under reduced 
pressure in a rotary evaporator. The crude aqueous ethanol 
extract was then fractionated successively with n-hexane, 
dichloromethane and methanol. The solvents were 
removed under reduced pressure in a rotary evaporator 
at 40°C and the concentrates dried at room temperature 
to yield solid residues; hexane fraction (14.1% w/w ), 
dichloromethane fraction (7.62% w/w) and methanol 
fraction (57.40% w/w). In this experiment, we only used 
the hexane fraction which is labelled as ACRH.

Animals

Healthy male Sprague dawley rats weighing between 170-
250 g were obtained from Animal Unit of  Faculty of  
Medicine, Universiti Malaya with ethics approval from 
the Animal Ethics Committee of  Universiti Malaya 
(FIS/16/04/02 RAH(R)). The animals were kept in metal 
cages at room temperature under standard environmental 
condition and were fasted 24 hours before the experiment 
but were allowed free access of  water. All the procedures 
were conducted in accordance with the guide line for 
Animal Ethic Committee.

Antiulcer activity

Gastric ulcers induced by necrotizing agents (cytoprotective studies)

Cytoprotective studies were carried out according to the 
established method (13) 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 5 groups of  6 
animals each and fasted for 24 hours with water ad 
libitum prior to experiment. The animals of  group 1 were 
pretreated with vehicle (1% Tween 80) and the animals 
of  group 2, 3, 4 and 5 were pretreated with ACRH at 10, 
30, 100 and 300 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 -5, 60 minutes after the respective treatments. 
The animals were sacrificed by cervical dislocation after 
8 hours of  necrotizing agent administration and stomach 
was incised along the greater curvature to determine the 
lesion damage. The percentage protection was calculated 
based on the total surface area of  lesion in treated group 
compared with the lesions in control group

NSAIDs (Indomethacin)-induced ulcer

The experiments were performed according to the method 
of  Hayden et al (14) with some modifications. 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 
pretreated with vehicle (1% Tween 80) and the animals of  
group 2 and 3 were treated with standard ie ranitidine 50 
mg/kg and 150 mg/kg respectively. Similarly, the animals 
of  group 4, 5, 6 and 7 were pretreated with ACRH at 
10, 30, 100 and 300 mg/kg respectively. Indomethacin 
(30 mg/kg, po) was administered to all the animals of  
group 1 -7, 60 minutes after the respective treatments. 
The animals were sacrificed by cervical dislocation after 
8 hours of  indomethacin administration and stomach 
was incised along the greater curvature to determine the 
lesion damage. The percentage protection was calculated 
based on the total surface area of  lesion in treated group 
compared with the lesions in control group

Statistical analysis

The data for each experiment were expressed as the mean 
value ± S.E.M (standard error of  mean) (n=6). Unless 
otherwise specified, differences between vehicle control 
and treatment groups were tested using one way Analysis of  
Variant (ANOVA) followed by suitable multiple comparison 
of  either Dunnett’s, Dunn’s or Fisher LSD Test. A value of  
p <0.05 was considered statistically significant.

RESULTS

Gastric ulcers induced by necrotizing agents (cytoprotective studies)

After 8 hours, ACRH at 10 mg/kg significantly reduced the 
total area of  lesion from 322.67 ± 22.00 to 193.75 ± 40.92 
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and from 297.50 ± 23.64 to 172.80 ± 42.47 in NaCl - 
induced ulcer model respectively. On the other hand, it 
showed no significant differences in groups induced by 
NaOH and HCl. Whilst at 30 mg/kg, ACRH significantly 
reduced the total area lesion in all necrotizing agents 
induced ulcer model. In ethanol induced ulcer, the total 
area of  lesion when pretreated with ACRH has reduced 
from 322.67 ± 22.00 to 59.00±29.59 mm2. It has reduced 
from 351.33 ± 12.12, 297.50 ± 23.64 and 270.50 ± 48.04 
to 19.5 ± 11.77, 112.75 ± 35.39 and 15.20 ± 12.12 mm2 
when induced by HCl, NaOH and NaCl respectively. At 
both 100 and 300 mg/kg, ACRH also significantly reduced 
the lesion formation in every necrotizing agent viz EtOH, 
HCl, NaoH and NaCl induced ulcer model.

Indomethacin induced ulcer

NSAIDs ie indomethacin used in the present study 
resulted in the production of  gastric ulcers, mainly in 
the glandular segment of  the stomachs. As shown in 
Table 1, in indomethacin-induced gastric ulceration 
model, pretreatment with ACRH significantly and dose-
dependently inhibited gastric ulceration at 30, 100 and 
300 mg/kg . At those doses, ACRH significantly reduced 
the total area lesion from 152.67 ± 24.46 to 51.20±19.71, 

41.00±27.82 and 22.25±8.37 mm2 respectively. Percentage 
inhibition of  gastric erosions was in the range of  66.5-
85.5%.

DISCUSSION

In gastrointestinal disorder, ulcer requires a well targeted 
therapeutic strategy. A number of  drugs including 
antacids, proton pump inhibitors and histamine H2 
receptor antagonists are available for the treatment, but 
clinical evaluation of  these drugs showed an incidence 
of  relapses, side effects, and drug interactions (15). This 
medication has been the cause for the development of  
new anti-ulcerogenic drugs and the search for novel 
molecules has been extended to herbal drugs that offer 
better protection and decreased relapse.

It is generally accepted that ulcer results from an 
imbalance between aggressive factors and the defence 
mechanism (16). To regain the balance, drugs of  
plant origin are investigated to inhibit the gastric acid 
secretion or to activate the mucosal defence mechanism 
by increasing mucus production (3). Medicinal plants 
provide an important source of  new chemical substances 
with potential therapeutic effects. They have been used in 

Table 1: Effects of  hexane fraction of Ardisia crispa (ACRH) root on different models of acute 
gastric lesion induced in rats
Gastric lesion models Treatment (p.o) Dose (mg/kg) Number of 

animals
Total area of  

lesions (mm2)
Inhibition (%)

80% EtOH Vehicle - 6 322.67 ± 22.00 -
ACRH 10 6 193.75 ± 40.92* 39.95

30 6 59.00 ± 29.59* 81.72
100 6 55.00 ± 30.77** 82.95
300 6 24.25 ± 10.14** 92.48

25% NaCl Vehicle - 6 296.50 ± 23.64 -
ACRH 10 6 172.80 ± 42.47* 41.92

30 6 112.75 ± 35.39** 62.1
100 6 37.00 ± 30.37** 89.56
300 6 28.40 ± 11.05** 90.45

0.6 M HCl Vehicle - 6 351.33 ± 12.12 -
ACRH 10 6 238.75 ± 72.67 32.04

30 6 19.5 ± 11.77** 94.45
100 6 17.75 ± 5.39** 94.95
300 6 16.00 ± 2.55** 95.45

0.2 M NaOH Vehicle - 6 270.50 ± 48.04 -
ACRH 10 6 172.25 ± 14.87 36.32

30 6 15.20 ± 11.12** 94.38
100 6 7.75 ± 3.04** 97.13
300 6 3.25 ± 2.63** 98.8

Indomethacin 30 mg/kg Vehicle - 6 152.67 ± 24.46 -
Ranitidine 50 6 23.56 ± 6.21** 84.57

150 6 1.00 ± 1.00** 99.34
ACRH 10 6 90.40 ± 23.11 40.79

30 6 51.20 ± 19.71* 66.46
100 6 41.00 ± 27.82* 73.14
300 6 22.25 ± 8.37* 85.43

Data presented as means ± S.E.M. Asterisks indicate significant differences from controls
*P<0.05;
**P<0.001; Dunnett’s test
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traditional medicine for the treatment of  several diseases. 
Ardisia crispa is known for its several medicinal values 
which include its anti-inflammatory and analgesic effect 
(12). The present study is to investigate the antiulcerogenic 
activity of  the plant from its hexane fraction of  its crude 
ethanolic extract.

According to the experimental models used in this 
study, NSAIDs like indomethacin induce ulcer formation 
by depleting cytoprotective prostaglandin and increase 
in acid secretion (13). It is known that PGE2 and PGI2 
(prostaglandin) of  gastric and duodenal mucosa is 
responsible for mucous production and maintaining 
cellular integrity of  the gastric mucosa (17). It has been 
reported that the NSAID-induced decrease in gastric 
mucosal blood flow in humans is notable around the 
gastric antrum (18). Accordingly, the primary pathology of  
NSAID-induced acute gastric mucosal damage is likely to 
be mucosal lesions due to ischemia. The main mechanism 
by which NSAIDs reduce gastric mucosal blood flow is 
thought to be their inhibition of  COX-1. This inhibition 
leads to a deficiency in endogenous PGE2, which in 
turn causes vasodilation resulting in a microcirculatory 
disturbance in the gastric mucosa (19). However, recent 
clinical and non-clinical studies have demonstrated that 
the mechanism of  the NSAID induced disturbance can 
not be fully explained by the inhibition of  prostaglandin 
biosynthesis alone (20).

In our study, Ranitidine is a standard control used 
here to test on the anti- ulcerogenic effect of  ACRH 
that induced by indomethacin. It is well known that anti-
secretory agents like Ranitidine are not effective against 
HCl or ethanol induced gastric lesions, thus the Ranitidine 
is only used as a positive control for the ulcer induced by 
indomethcin, as done by Bayir et al. (21).

The results obtained in this study clearly showed that 
ACRH was able to reduce the ulcer formation induced 
by indomethacin. At 300 mg/kg, the effect of  ACRH 
(85.43%) is comparable to 50 mg/kg of  Ranitidine 
(84.57%). ACRH has been proved to possess anti-
inflammatory effect as well (12). Thus, this indicated 
that the ACRH is a potential COX-2 inhibitor. COX-2 
inhibition is necessary and sufficient for analgesic or anti-
inflammatory efficacy and the inhibition is not expected to 
cause the gastrointestinal complications such as stomach 
ulcers (22). Moreover, Sun et al. (23) also reported that 
COX-2 inhibitors may also possess mucoprotective 
effect. In indomethacin induced ulceration model, it is 
also suggested that the gastroprotective effect of  ACRH 
is more likely mediated by preservation of  gastric mucus 
secretion and at least partially, through a mechanism based 
on the stimulation of  endogenous prostaglandin synthesis. 
In addition, its antisecretory activity cannot be excluded 

since its reaction is same with anti-secretory agents like 
Ranitidine. Therefore, further tests should be carried out 
to confirm our postulation.

The formation of  gastric mucosal lesions by necrotizing 
agents such as HCl and ethanol has been reported 
to involve the depression of  these gastric defensive 
mechanisms (24). HCl or ethanol induced gastric ulcers 
also promote stasis in gastric blood flow that contributes 
to the development of  the hemorrhagic and necrotic 
aspects of  tissue injury (25). Administration of  ethanol 
and HCl can lead to intense damage of  the gastric mucosa 
and it induces multiple hemorrhagic red bands (patches) 
of  different sizes along the long axis of  the glandular 
stomach (26).

In our experiment, oral administration of  ethanol 
alone had induced ulcer lesion area after treatments 
with different doses of  ACRH (10,30,100,300 mg/kg) 
respectively (Table 1). The results obtained clearly showed 
the ability of  ACRH in preventing the ulcer induced by 
ethanol. Since vascular changes in the gastric mucosa 
appeared to be the most pronounced feature of  ethanol-
induced lesions, maintenance of  the mucosal vasculature 
and normal blood flow may be the major mechanism 
of  cytoprotection. A possible mechanism for the action 
of  ACRH might due to an increased mucosal blood 
circulation (27).

The pathogenesis of  ethanol-induced gastric mucosal 
damage is still unknown. However, factor like the 
solubility of  mucus constituents, a concomitant fall in 
the transmucosal potential difference, increases the flows 
of  Na+ and K+ into the lumen, pepsin secretion, and 
the histamine content in the lumen, and depression of  
tissue levels of  DNA, RNA and proteins leading to flow 
stasis in damaged areas and formation of  oxygen-derived 
free radicals, which are considered the main reasons for 
mucosa injury (28). In other word, ethanol produces 
necrotic lesions by direct necrotizing action which in turn 
reduces defensive factors, the secretion of  bicarbonate and 
production of  mucous (29). Besides, ethanol injures the 
mucosa and initiates the migration of  activated leukocytes. 
As a response to inflammation, leukocytes produce H2O2 
radicals that cause injury deeper in the mucosa (30).

In the HCl induced gastric ulceration model, HCl 
causes severe damage to gastric mucosa (31). The 
synthesis of  mucous that strengthens the mucosa barrier 
against harmful agents has an important function in 
gastric protection. The continuous adherent mucous layer 
is also a barrier to luminal pepsin, thereby protecting 
the underlying mucosa from proteolytic digestion (32). 
Oral administration of  0.6M HCl to the control group 
clearly produced a pattern of  mucosal damage similar 
to ethanol that characterized by multiple hemorrhage 
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red bands of  different sizes along the long axis of  the 
glandular stomach (26). Pre-treatment with ACRH, given 
orally at doses of  30,100,300 mg/kg induced significant 
gastroprotective effect with its percentage of  inhibition 
within the range of  94-95%. HCl-induced ulcers are not 
inhibited by anti secretory agents such as ranitidine, but 
are inhibited by agents that enhance mucosal defensive 
factors such as prostaglandins .Prostaglandins play a role 
in HCl-induced ulcer (33). Thus, the gastroprotective 
effect in HCl–induced ulcer model indicates that the 
ACRH could enhance cytoprotective mechanism of  the 
gastric mucosa.

The ability of  ACRH in preventing the formation of  
ulcer induced by NaCl and NaOH were possibly due to 
its preventive action on the destruction of  the mucosal 
layer. Destruction of  mucosal layer by NaCl and NaOH is 
believed to decrease the secretion of  mucous that protects 
the stomach from damage by the stomach acid (34). Once 
again, it showed that ACRH possessed the cytoprotective 
effect in strengthening the defensive mechanism of  gastric 
mucosal.

Reactive oxygen species (ROS) also has an important 
role in the pathogenesis of  mucosal damage caused by 
indomethacin, ethanol and other agents (35). Superoxides 
produced by peroxidases in the tissues might damage 
membranes and cause ulcer in the stomach tissues by 
increasing lipid peroxidation (36). Previously it has 
been found that NSAIDs inhibit gastric peroxidase and 
increase mucosal H2O2 and . OH level to cause lipid 
peroxidation and mucosal damage (37). Therefore, this 
study indicates that ACRH might possibly possess effect 
on antioxidant defense systems against oxidative damages 
in tissues although the mechanism of  action is not fully 
understood.

The ED50 of  ACRH calculated from the log dose-
response curve was 12.59mg/kg for the rats treated 
with EtOH and NaOH, while for the rats treated with 
indomethacin, HCl and NaCl, the ED50 were 14.13 mg/kg, 
13.18 mg/kg and 16.22 mg/kg respectively. The results 
indicated that ACRH at lower dose is enough to exert 
desired anti- ulcerogenic effect. Moreover, the 50% of  the 
maximal effect can be attained by lower dose of  ACRH.

In summary, it is suggested that the mechanisms 
involved in anti-ulcer effect of  ACRH is mediated via 
COX-2 inhibition and it also gave mucoprotective and 
cytoprotective effects when it significantly reduced the 
lesion formations when induced by various necrotizing 
agents. Phytochemical screening done on the hexane 
fraction indicated that it contains saponin, triterpenoid, 
flavonoid and tannins. Therefore, we postulated that 
flavonoids in the fraction may correlate appropriately for 
the present activities (38).

CONCLUSION

This study provides evidences that the ACRH produced 
anti-ulcerogenic effect, which are related to antisecretory, 
cytoprotective and antioxidant mechanism. It is also 
suggested that ACRH is a potential COX-2 inhibitor as 
it was able to inhibit ulcer induced by indomethacin. The 
ED50 of  ACRH calculated from the log dose-response 
curve showed that ACRH can exert desired anti-
ulcerogenic effect even at lower dose. As a conclusion, 
observation made from the study indicates that the 
ACRH can be a potential source for the treatment 
of  ulcer. However, detailed study like isolation and 
identification of  bioactive compound(s) are required to 
confirm the bioactive compound(s) responsible for the 
activity
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