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ABSTRACT
An Ulcer is a sore which means an open painful wound in mucous
membranes or mucosal linings of the body. Gastro intestinal ulcers
frequently occur in the stomach and duodenum where acid and pepsin
activity is greatest. Peptic ulcer disease can be prevented by strengthening
the cytoprotection, the defensive mechanism of gastric mucosa, rather than
attenuating factor of aggression causing ulceration. Michelia champaca Linn.,
a well known member of Magnoliaceae is known for its fragrant flowers and
various pharmacological actions. Anti-ulcerogenic activity of Michelia
champaca Linn. flower and leaves are evaluated against aspirin induced
gastric ulcers in pylorus ligated rats. The anti-ulcer potential is determined by
using gastric juice volume, total acidity, pH and ulcer index. Both aqueous
and alcoholic extracts of Michelia champaca Linn. flower and leaves are
evaluated for their anti ulcer potential at about a dose of 300mg/kg b.wt,
and are compared with the standard drug Cimetidine (50mg/kg b.wt). All the
four extracts are said to possess significant anti ulcer potential by decrease in
gastric juice volume, total acidity, ulcer index and increase in pH. The extracts
have shown the anti ulcer property in the following order with reference to
standard drug: Flower aqueous> Leaf alcoholic> Flower alcoholic> Leaf
aqueous. The current study suggests that anti ulcerogenic effect of Michelia
champaca Linn. is due to decrease of acid and pepsin outputs which enhance
gastric mucosal strength.

INTRODUCTION: Michelia is a genus of flowering plant
belonging to the family Magnoliaceae. Michelia
champaca is a well known tree throughout the world.
The tree is well known by the name “CHAMPAKA”. This
is commonly used in traditional medicine as remedy
for treating stomach ulcer and also as diuretics 1.
Pharmacognostical and phytochemical studies
revealed that this species is rich in volatile oils, sterols
such as esters of benzoic acid, benzaldehyde, benzyl
alcohol and isoeugenol sesquiterpene lactones and
parthenolide. Bark contains volatile oil, essential oil,
fixed oil, resin, tannin, mucilage, starch and sugar 2.

An ulcer is an imbalance between gastro damaging
factors within the lumen and protective mechanisms in
the gastro duodenal mucosa. Although prolonged
anxiety, emotional stress, heamorrhagic surgical shock,
burns and trauma are known to cause severe gastric
irritation, the mechanism is still poorly understood 3.
However, implicated that oxygen derived free radicals
has a role in the pathogenesis of a wide variety of
clinical disorders and gastric damage caused by
physical, chemical and psychological factors that leads
to gastric ulceration in human and experimental
animals 4.
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Keeping this in view, the present study was carried out
to determine the anti ulcer activity of Michelia
champaca leaves and flowers in rats.
MATERIALS AND METHODS:
Plant material and extraction procedure: The fresh
leaves of Michelia champaca collected from local areas
of Thanjavur, Tamil Nadu, India and authenticated by
Dr. G. V. S. Murthy, Botanical Survey of India [BSI],
Tamil Nadu, India. Fresh leaves and flowers of Michelia
champaca Linn. were collected, shade dried at room
temperature, pulverized and extracted with 95%
ethanol in a soxhlet extractor and with water by
maceration technique.
Preliminary Phytochemical Screening: All the four
extracts were subjected to preliminary phytochemical
investigation for the presence of various
phytochemical constituents 5, 6.
Acute Oral Toxicity Studies: The acute oral toxicity
study was carried out as per guidelines OECD- 425.
Experimental Animals: Male albino rats weighing
between 200-250 gm were used for the study. All
these animals were maintained under standard
husbandry protocol and conditions (light/dark period
of 12 h light/dark and temperature 25 ± 3 °C) with free
access to food and water ad libitum.
Anti-Ulcer Activity:
Aspirin induced Gastric Ulcers in rats: 36 healthy male
Albino rats were selected and randomly distributed
into 6 groups of six animals each Group I and II served
as induction and positive control groups and received
200mg/kg b. wt of aspirin in 1% CMC solution followed
by 0.9% saline by oral route for 5 days and the
standard drug cimetidine 50mg/kg b.wt followed by
200mg/kg b.wt of aspirin in 1%CMC solution by oral
route for 5 days respectively. Whereas, groups III, IV, V,
VI received the treatment along with the aspirin
induction. Flower aqueous and flower alcoholic
300mg/kg b.wt was given for group III and IV and
group V and VI received leaf aqueous and leaf alcoholic
300mg/kg b.wt.
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On the sixth day pylorus ligation was performed for
each animal. The animals were sacrificed after four
hours using diethyl ether anaesthesia, abdomen was
opened and the stomach was isolated. The gastric juice
was collected in a measuring cylinder and the stomach
was opened along the curvature. The mucosa was
washed with 1ml distilled water and the washings
were added to the gastric juice, the gastric content was
centrifuged at 1000rpm for 10mins. 1ml of
supernatant was diluted with 9ml of distilled water.
The solution was titrated against 0.01N Sodium
Hydroxide using phenolphthalein as indicator and the
end point was noted 7, 8, 9.
Each stomach was examined grossly and the ulcer was
graded using the following scoring system;
0= normal mucosa
0.5=red coloration
1=spot ulcers
1.5=heamorrhagic streaks
2=ulcers >3 but <5
3=ulcers > 5
The mean of the ulcer scores in each group was taken
as ulcer index
Histopathological Studies: The stomachs were fixed in
10%Formalin solution and processed down for
Histopathological studies using Haemotoxilin and Eosin
staining agents.
Statistical Analysis: Results were expressed in mean 
SEM and analyzed using one way ANOVA. P values less
than 0.05 were considered significant.
RESULTS AND DISCUSSIONS: In the present study,
antiulcer property of Michelia champaca Linn flowers
and leaves were evaluated by employing pylorusligation and aspirin induced ulceration models in albino
rats. Aspirin is a known ulcerogenic agent which
significantly increases the free and total acidity with a
decrease in hexose, hexosamine and sialic acid levels.
It is found to be one of the notable agents which cause
ulceration in human beings. Factors such as gastric acid
output, gastric wall mucin depletion and vascular
injury are associated with ulcerogenesis caused by
aspirin 10. Gastric acid and Pepsin are important factors
for the formation of ulcers in pylorus-ligated rats 11.
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Pylorus ligation may also attribute to increased
synthesis of nucleic acid metabolism of carbohydrates
12
. Aspirin along with pylorus ligation is found to be a
very effective model for induction of ulceration in rats
13
. Aspirin causes mucosal damage by interfering with
prostaglandin synthesis, increasing acid secretion and
back diffusion of H+ ions 3. The inhibition of mucosal
prostaglandin production occurs rapidly following oral
administration of aspirin. This is correlated with rapid
absorption of these drugs through the mucosa 14. In
pylorus ligation, the digestive effect of accumulated
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gastric juice and interference of gastric blood
circulation are responsible for the induction of
ulceration 15.
Michelia champaca Linn. flowers and leaves were
evaluated for the antiulcer potential in the current
study. Both alcoholic and aqueous extracts were tried
against the model using cimetidine as a reference
drug. All the four extracts significantly decreased the
gastric juice volume as compared to the induction
group and the results are exhibited in table 1.

TABLE1: EFFECT OF VARIOUS EXTRACTS OF MICHELIA CHAMPACA LINN AND CIMETIDINE IN PYLORIC LIGATED RATS
Group no

Treatment

Volume of gastric juice (in ml)

pH

Total acidity (mEq/lit)

Ulcer index

I

Aspirin+0.9%Saline

4.5±0.095

2.0±0.049

34±0.045

3.0±0.002

II

Cimetidine + Aspirin

1.6±0.1687***

4.0±0.090***

14±0.098***

0.1±0.105***

III

Flower aqueous

2.5±0.089***

3.5±0.182***

23±0.005***

0.6±0.154***

IV

Flower alcoholic

2.96±0.032***

3.0±0.238**

31±0.028**

1.2±0.211***

V

Leaf aqueous

3.2±0.104**

2.5±0.234

32±0.004

1.5±0.154***

VI

Leaf alcoholic

2.77±0.0460***

3.5±0.422***

28±0.547**

1.0±0.146***

All the values are mean ± SEM; n=6; ***P<0.0001; **P < 0.001 as compared to the group I

Fig. 1 clearly depicts the decrease in gastric juice
volume was at its maximum level for the reference
standard group followed by flower aqueous extract
treatment group. The least level of reduction was seen
in leaf aqueous extract treated group.

the protection of gastric mucosa against the NSAID
damage 16. These results suggest that the antiulcer
activity of the extract against aspirin induced Pylorus
ligation injury might be related to its anti secretory
effect.

FIG. 1: EFFECT OF MICHELIA CHAMPACA LINN FLOWER AND
LEAVES EXTRACT ON GASTRIC JUICE VOLUME

All the four extracts significantly increased the pH as
compared to the induction group and the results were
exhibited in table 1. Fig. 2 shows the increase in pH
was at its maximum level for the reference standard
group followed by flower aqueous extract treatment
group. The least level of increase was seen in leaf
aqueous extract treated group. The excessive secretion
of hydrochloric acid in the stomach was considered to
be an important factor in the formation of peptic ulcer
17, 18
. Hydrochloric acid is known to produce ulceration
and digestion of the stomach tissues 19 as well as to
reduce the neutralizing capability of the stomach
mucus secretions.

The decrease in volume of gastric juice may also
attributed to its anti secretory potential of the drug.
The anti secretory potential may also related towards
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Ulcer index was the mean of scorings based on the
number of ulcers seen over the stomach, these serves
to be an important parameter in assessing the
antiulcer activity of the drug. In the present study
flower aqueous extract has less ulcer index than the
other extract treated groups and high ulcer index was
exhibited by leaf aqueous extract. This least ulcer index
of the flower aqueous extract showed that, it was a
better drug of choice than the other three extracts (fig.
4).
FIG. 2: EFFECT OF MICHELIA CHAMPACA LINN FLOWER AND
LEAVES EXTRACTS ON pH

As a measurement of free hydrogen ion, pH indirectly
represents the hydrochloric acid concentration in the
stomach. Increase in pH is usually affected by either
the reduction of the acid secreted in the stomach or
the increase in the volume of alkaline and neutral
fluids (eg, mucus). The variation in the pH level among
the groups shows tendency of protective effects of
them towards gastric ulceration. On examining the
extracts of Michelia champaca leaves and flowers for
their effect over total acidity content, it seems to be
that the extracts had a very good control over total
acid content. This may be due to the decreased gastric
juice volume as compared to the ulcer induced group.
Further, these results were supported by the change in
pH of the gastric content. The results were exhibited in
table 1 and Fig. 3 depicts the decrease in acidity was at
its maximum level for the reference standard group
followed by flower aqueous extract treatment group.
The least decrease in acidity was shown by leaf
aqueous extract treated group.

FIG. 4: EFFECT OF MICHELIA CHAMPACA LINN LEAVES AND
FLOWERS EXTRACT ON ULCER INDEX

The histopathological studies also confirmed the
protective effect of the extracts over aspirin induced
pylorus ligated rats.
CONCLUSION: It is concluded that the flower aqueous
extracts of Michelia champaca Linn. possess significant
antiulcer activity than the other three extracts (leaf
alcoholic, flower alcoholic, leaf aqueous). The anti
ulcer principles of flower aqueous extract may be
responsible for protecting gastric mucosal damage
induced by aspirin through inhibition of gastric acid,
pepsin output (attenuation of aggressive factors) and
stimulation of mucous secretion (potentiation of
defensive factors) and these parameters are
responsible for the antisecretory and antiulcer
activities against experimentally induced ulcers in rats.
The extracts possess anti ulcer activity in the following
order with reference to the standard drug;
Flower aqueous>Leaf alcoholic>Flower alcoholic>Leaf
aqueous

FIG 3: EFFECT OF MICHELIA CHAMPACA LINN FLOWER AND
LEAVES EXTRACTS ON TOTAL ACIDITY

Available online on www.ijpsr.com

1557

Kumar et al., IJPSR, 2011; Vol. 2(6): 1554-1558
REFERENCES:
1.

Nadkarni AK: Indian materia medica. Popular Prakashan,
Mumbai, Edition 3, Vol. I, 1982: 794-796.
2. Warrier PK: Indian medicinal plants. Orient Longman, Madras,
Edition 1, Vol.IV, 1997: 33-35.
3. Rao CV, SairamK, Goel R: Experimental evaluation of Bacopa
monniera on rat gastric ulceration and secretion. Indian Journal
of Physiol. Pharmacol 2000; 44: 35–41.
4. Rao Ch, Maiti R, Goel R: Effect of mild irritant on gastric
mucosal offensive and defensive factors. Indian Journal of
Physiol. Pharmacol 1999; 44: 185–191.
5. Mukherjee K Pulok: Quality control of herbal drugs (An
approach to evaluation of botanicals). Business Horizon
Publishers, Edition 1, 2002:131-159, 177, 246-378, 446-447.
6. Khandelwal KR: Practical Pharmacognosy Techniques and
Experiments. Nirali Prakashan Publishers, Edition 11, 2004: 525.
7. Yogendr Bahuguna, Kalpana Patil, Mohan Singh Maniyari
Rawat, Sunil Jalalpure, Sampada Uniyal: Antiulcer activity of
Melia azedarach Linn. in aspirin induced and pylorus ligated
rats. Journal of Pharmacy Research 2009; 2(9): 1456-1459.
8. Jamal A, Kalim Javed, Aslam M and Jafri MA: Gastro protective
effect of cardamom, Elettaria cardamomum Maton fruits in
rats. Journal of ethnopharmacology 2006; 103: 149-153.
9. Kar DM, Kar MK, Pattnaiksnigdha, Alli SMA and Dash GK:
Studies on anti ulcer activity of Mirabilis jalapa Linn. Hamdard
medicus 2005; XLVIII (3): 31-34.
10. Galvin GB, Szabo S: Experimental gastric mucosal injury,
laboratory models reveal mechanism of pathogenesis and new
therapeutic strategies. FASEB Journal 1992; 6: 821-825.

ISSN: 0975-8232

11. Shay H, Komarov SA, Fels SS, Meraze D, Gruenstein M, Siplet H:
A simple method for the uniform production of gastric
ulceration in the rat. Gastroenterology 1945; 5: 43-61.
12. Robert A, Bottcher W, Golanska E, Kauffman GL: Lack of
correlation between
mucus gel thickness and gastric
cytoprotection in rats. Gastroenterology 1984; 86: 670-674.
13. Sanmugapriya E, Venkataraman S: Anti ulcerogenic potential of
Strychnous potatorum Linn. seeds on aspirin plus pylorus
ligation –induced ulcers in rats. Phytomedicine 2007; 14: 360365.
14. Parmar NS, Desai JK: A review of the current methodology for
the evaluation of gastric and duodenal anti-ulcer agents. Indian
Journal Pharmacol 1993; 25: 120 – 135.
15. Patel AV, Santani DD, Goel RK: Antiulcer activity and the
mechanism of action of magaldrate in gastric ulceration models
of rats. Indian Journal Physiol. Pharmacol 2000; 44: 35-41.
16. Alvarez A, Pomar F, Sevilla MA, Montero MJ: Gastric
antisecretory and antiulcer activities of an ethanolic extract of
Bidens pilosa L. var. radiata Schult. Bip. Journal of
Ethnopharmacology 1999; 67: 333–340.
17. Hay L, Varco R, Code C, et al: The experimental production of
gastric and duodenal ulcers in laboratory animals by the
intramuscular injection of histamine in beeswax. Surg Gynecol
Obstet 1942; 75: 170-182.
18. Walpole S, Varco R, Code C, et al: Production of gastric and
duodenal ulcer in the cat by intramuscular implantation of
histamine. Proc Soc Exp Biol Med 1940; 44: 619-621.
19. Dragstedt LR: Contributions to the physiology of the stomach.
XXXVII. Gastric juice in duodenal and gastric ulcers. JAMA 1917;
68: 330-333.

************

Available online on www.ijpsr.com

1558

