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ABSTRACT
Objective: The present study was aimed to investigate the antiulcer and in-vitro antioxidant activities of Methanolic flower Extract of Ixora coccinea
(MEIC) and Methanolic Polyherbal Extract (MPE) of Ixora coccinea flowers, Psidium guajava roots, Neolamarckia cadamba leaves.
Methods: Ulcers were induced by pyloric ligation and aspirin. The animals were treated with Omeprazole 20mg/kg, MEIC 200mg/kgbwt and
400mg/kgbwt, MPE 200mg/kgbwt and 400mg/kgbwt. Gastric volume, pH, free acidity, total acidity, mean ulcer index and percentage of ulcer
inhibition was calculated in both models. In in-vitro antioxidant, Nitric oxide scavenging activity and lipid peroxidation content were estimated.
Results: All the extracts of MEIC and MPE, dose dependently reduced the volume of acid secretion, free acidity, and total acidity in both ulcer
models. But a slight difference in pH was observed in aspirin induced ulcer model. MPE has shown (79%) a highly significant ulcer curative
potential and decreased ulcer formation in both ulcer models. A preliminary phytochemical analysis revealed the presence of different
phytochemical constituents such as glycosides, flavonoids, terpenoids, tannins, saponins. It also produced significant reduction in Free radical
scavenging and Lipid peroxidation content.
Conclusion: The present study established potent antiulcer and antioxidant potential in MEIC and MPE in Pyloric ligation and Aspirin induced
gastric ulceration animal models in rats. Synergistic effect was produced by using MPE and it has shown highly significant ulcer curative potential.
Keywords: Antiulcer activity, Ixora coccinea, Psidium guajava, Neolamarckia cadamba, In-vitro antioxidant activity, Pyloric ligation, Aspirin
induced, Lipid peroxidation inhibition activity, Nitric oxide scavenging activity.

INTRODUCTION
Peptic ulcer disease encompassing gastric and duodenal ulcer is the
most prevalent gastrointestinal disorder, affecting approximately 510% of people during their life [1]. Ulcers are produced when any
factor causes an imbalance between the protective factors (mucus
and bicarbonate) and aggressive factors (acid and pepsin) in the
stomach [2]. Herbal medicine is fast emerging treatment as an
alternative to available synthetic drugs for treatment of ulcer,
possibly due to lower costs and reduced side effects. Various
chemical compounds have been isolated from medicinal plants with
antiulcer activity [3-4]. Flowers of Ixora coccinea (Rubiaceae) are
commonly used as an antiseptic throughout India especially in
southern parts. Apart from their use as antiseptic, flowers of the
plant are reported to possess medicinal values such as anthelmintic,
antiasthmatic, astringent, sedative, stomachic, antidiarrhoeal, antiinflammatory, antibacterial, wound healing activities [5-7]. It is a
remedy for fever, gonorrhoea, anorexia, dysentery, sores, and skin
diseases. The present study assesses the effect of Methanolic flower
Extract of Ixora coccinea and Polyherbal Methanolic Extract of Ixora
coccinea flowers, Psidium guajava roots, Neolamarckia cadamba
leaves on pyloric ligation and aspirin induced gastric ulcers in rats to
determine its effect on gastric secretion, development of gastric
ulcers in rats and also involves in-vitro antioxidant activity.
MATERIALS AND METHODS
Plant material
The fresh flowers of Ixora coccinea were collected in the month of
January from Bhimavaram, West Godavari district, Andhra Pradesh.
The plant material was identified and authenticated by Mrs. P.
Prasanna kumari, Head of the Department of Botany, D.N.R(A)
College, Bhimavaram. These fresh flowers were washed thoroughly
with tap water followed by distilled water to remove the earthy
matters and freed from debris.
Preparation of extracts
These fresh flowers were shade dried and are made to coarse
powder. The dried powder was defatted by macerating the

powder for 7 days in petroleum ether with occasional stirring.
Then the marc collected was subjected to soxhlet extraction with
methanol and chloroform respectively. Finally the resultant marc
was subjected to aqueous extraction. The collected extracts were
then air dried at room temperature, weighed and percentage
yield was calculated.
Preliminary phytochemical studies
Methanolic Extract of Ixora coccinea flowes (MEIC) and Methanolic
Polyherbal Extract of Ixora coccinea flowers, Psidium guajava roots,
Neolamarckia cadamba leaves (MPE) were subjected to preliminary
phytochemical screening for the detection of various plant
constituents.
Animals
Wistar albino rats of either sex weighing between 140-200g were
procured from animal house, Shri Vishnu College of Pharmacy,
Bhimavaram. The animals were housed under standard laboratory
conditions of temperature (25±2 0C) and relative humidity (55±5%)
with a 12:12 light-dark cycle in polypropylene cages.
The animals were given standard rat pellet diet supplied by
Ghosh enterprise, Kolkata and water ad libitum. All procedures
involving animals were conducted as per the norms of
Institutional Animal Ethics Committee (IAEC) approval
(439/PO/01/a/CPCSEA).
Acute oral toxicity studies
Toxicity studies of the two extracts were carried out in Swiss albino
mice weighing between 20-25g. They were performed according to
OECD guideline No. 423. Four groups of mice comprising three
animals each were treated with 5, 50, 300 and 2000mg/kg of the
extract orally, via gastric catheter. The animals were then observed
continuously for the first 4hrs for any behavioural changes and for
mortality if any at the end of 72hrs. All four doses were found to be
safe since no animal died even at the dose of 2000 mg/kg when
administered orally and the animals did not showed any gross
behavioural changes.
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Assessment of Antiulcer activity
Pyloric ligation induced ulcer
Animals were divided into six groups of six animals each. Group I
served as control and received distilled water and group II was
served as standard and administered with Omeprazole 20mg/kg p.o.
Group III and group IV were treated with Methanolic Extract of Ixora
coccinea 200mg/kg and 400mg/kg p.o. respectively.
Group V and group VI were treated with Methanolic Polyherbal
(Ixora coccinea flowers, Psidium guajava roots, Neolamarckia
cadamba leaves) Extract 200mg/kg and 400mg/kg p.o
respectively. The drugs were administered daily for 5 days. On
the 5 th day, the rats were fasted for overnight before pyloric
ligation with free access to drinking water in individual cages
with raised bottoms of wide wire mesh to avoid cannibalism and
coprophagy [8]. At the end of 24hrs, the rats were anaesthetized
with ketamine 80 mg/kg. Abdomen was opened by a midline
incision of one to two inches. The stomach was carefully lifted
out and a ligature was placed at the pyloric sphincter without
causing any damage to its blood supply and traction on the
pylorus. The stomach was replaced carefully and the abdominal
wall was closed with interrupted sutures. The animals were
deprived of food and water post operatively and were sacrificed
after 6 hours of pyloric ligation. The oesophagus connecting the
stomach was ligated to prevent the escape of gastric contents.
The stomach was isolated and the gastric contents were
collected. Volume of the gastric secretion and pH of the gastric
juice were determined along with free acidity and total acidity
[9].
Macroscopic evaluation of stomach
The stomachs were opened along the greater curvature, washed
gently with saline water to remove gastric contents and blood clots
and examined by a 10X magnifier lens to assess the formation of
ulcers. The scoring of ulcers was done by the method suggested by
Kulkarni S.K et al [10]. Scoring of ulcer was made as follows: 0 =
normal coloured stomach, 0.5 = red coloration, 1 = spot ulcers, 1.5 =
haemorrhagic streaks, 2 = ulcers ≥ 3 ≤ 5, 3 = ulcers ≥5.
Estimation of Ulcer index
Mean ulcer score for each animal is expressed as ulcer index.
Estimation of percentage of ulcer inhibition
The percentage of ulcer inhibition is obtained by following formula
(Control mean UI – Test mean UI / Control mean UI) x 100
Estimation of gastric volume
The gastric juice collected from each stomach was drained into test
tubes and then centrifuged at 1000 rpm for 10 min and the volume
of supernatant was noted [11].
Estimation of pH of gastric juice
The pH of the gastric juice was recorded by pH meter.
Estimation of Free acidity and Total acidity
1 ml of gastric juice was pipetted into 100 ml conical flask. It was
diluted to 10 ml with distilled water and added 2-3 drops of Topfer’s
reagent. It was titrated with 0.01 N sodium hydroxide until all traces
of red colour disappears and the colour of the solution turns to
yellowish orange. The volume of the alkali added was noted. This
volume corresponds to free acidity. Then 2-3 drops of
phenolphthalein solution was added and titration was continued
until pink colour reappears. Again the total volume of alkali added
was noted. The volume corresponds to total acidity.
Acidity can be calculated by using the formula
Acidity (mEq/L/100 gm) =
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drugs for 5 days as mentioned in previous model. On the 5th day, the
rats were fasted for overnight with free access to drinking water in
individual cages with raised bottoms of wide wire mesh to avoid
cannibalism and coprophagy. At the end of 24hrs, aspirin
(400mg/kg) with DMSO was administered to the rats of all the
groups to induce the ulcer.
After 6hrs rats were sacrificed and stomachs were dissected out and
the gastric contents were collected. The stomachs were opened
along the greater curvature and were examined to determine the
ulcer index and percentage of ulcer inhibition.
From the collected gastric contents, volume of gastric volume, pH of
gastric juice, free acidity and total acidity were estimated similar to
pylorus ligation induced ulcer model [12].
Assessment of in-vitro antioxidant activity
Lipid peroxidation inhibition activity
Inhibition of lipid peroxidation was determined by the method
developed by Ohkawa et al, 1979. Rat liver tissue weighing 10 gm
was homogenized with a polytron homogenizer in ice-cold Tris-Hcl
buffer to produce a 25% w/v homogenate. The homogenate was
centrifuged at 4000 rpm for 10 min.
An aliquot of supernatant 0.1 ml was mixed with 0.1 ml of plant
extract of different concentrations followed by addition of 0.1 ml of
KCl (30 mM), 0.1 ml of ascorbic acid (0.06 mM) and 0.1 ml of
ammonium ferrous sulphate (0.16 mM) and were incubated for 1
hour at 37˚C. The reaction mixture was treated with 0.2 ml of
sodium dodecyl sulphate (8.1%), 1.5 ml of thiobarbituric acid (0.8%)
and 1.5 ml of 20% acetic acid (pH 3.5).
The total volume was then made upto 4 ml by adding distilled water
and kept in an oil bath at 100˚C for one hour. After the mixture has
been cooled, 1 ml of distilled water and 5 ml of 15:1 v/v butanolpyridine mixture were added.
Following vigorous shaking, the tubes were centrifuged at 4000 rpm
for 10 min and the absorbance of the organic layer containing the
thiobarbituric acid reactive substances (TBARS) was measured at
532 nm. A control was prepared using 0.1 ml of respective vehicle in
the place of plant extract/ascorbic acid.
Calculation of percentage inhibition:
The percentage inhibition of lipid peroxidation by the extract was
calculated using the formula:
Inhibitory ratio = (A˳- A1) × 100 / A˳
Where A˳ is the absorbance of control and A1 is the absorbance of the
test sample.
Nitric oxide scavenging activity
The nitric oxide scavenging activity was measured according to
the method of Marcocci et al, 1994. The 4 ml of different
concentrations of test sample, 1 ml of sodium nitroprusside
solution were added in test tubes and incubated at 37˚C for three
hours. An aliquot of incubation solution (0.5 ml) was taken in a
test tube and 0.3 ml of Griess reagent was added. The
absorbance of chromophore formed is measured immediately at
570nm. A control was prepared using 0.1 ml of respective
vehicle in the place of test sample. The percentage inhibition of
radical by test sample was determined by comparing the
absorbance values of the control and the experimental tubes as
calculated for lipid peroxidation activity.
Statistical analysis
Mean values ± S.E.M were calculated for each parameter. For the
determination of significant difference between the groups, each
parameter was analysed separately and one-way analysis of
variance (ANOVA) was carried out followed by Dunnet’s test. The
difference was considered significant if P< 0.05.
RESULTS

Aspirin induced ulcer model
The ulcer was administered by using aspirin. Animals were divided
into six groups of six animals each and were treated with respective

The colour of both MEIC and MPE were red and the consistency of
both the extracts was sticky. The percentage yield of the extracts
was found to be 16.48 and 14.36% w/w respectively.
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Table 1: Effect of methanolic extract of Ixora coccinea and polyherbal methanolic extract on gastric volume, pH, free acidity, total acidity,
mean ulcer index, and % of ulcer inhibition on pyloric ligated wistar albino rat
Group
no
I

Treatment

II

Standard drug Omeprazole
Methanolic extract
of I.c
Methanolic extract
of I.c
Methanolic
polyherbal extract
Methanolic
polyherbal extact

III
IV
V
VI

Solvent control

Dose
mg/kg
10ml/kg

Gastric
volume (ml)
9.25 ± 0.25

20mg/kg

5.2 ± 0.55***

200mg/kg

7.8 ± 0.31**

400mg/kg

6.3 ± 0.55**

200mg/kg

6.2 ± 0.25***

400mg/kg

5.6 ± 0.19***

pH
2.75 ±
0.50
4.2 ±
0.65***
2.9 ±
0.42**
3.1 ±
0.31***
3.3 ±
0.25**
3.9 ±
0.13***

Free acidity
(mEq/L)
107 ± 3.0

Total acidity
(mEq/L)
115.5 ± 0.5

Mean ulcer
index
4.9 ± 0.08

% of ulcer
inhibition
-

31 ± 5.42***

39 ± 13.2*

89.33

62.5 ± 8.71***

73 ± 7.06**

55 ± 15.6*

64 ± 2.57***

52 ± 4.51***

61 ± 4.02***

41 ± 1.56***

52 ± 2.45***

0.88 ±
0.04***
2.23 ±
0.04**
1.63 ±
0.07***
1.39 ±
0.03**
1.01 ±
0.06***

54.48
66.73
71.63
79.38

a. Values are expressed as Mean ± S.E.M, b. One way ANOVA followed by Dunnet’s t – test, c. ***p< 0.01, **p< 0.05, *p< 0.1 as compared to control group
Table 2: Effect of methanolic extract of Ixora coccinea and polyherbal methanolic extract on gastric volume, pH, free acidity, total acidity,
mean ulcer index, and % of ulcer inhibition on aspirin induced wistar albino rats
Group
no
I

Treatment

II

Standard drug Omeprazole
Methanolic extract
of I.c
Methanolic extract
of I.c
Methanolic
polyherbal extract
Methanolic
polyherbal extact

III
IV
V
VI

Control

Dose
mg/kg
400mg/kg

Gastric
volume (ml)
1.5 ± 0.20

20mg/kg

0.5 ± 0.33***

200mg/kg

1.3 ± 0.24**

400mg/kg

1.0 ± 0.38**

200mg/kg

0.9 ± 0.21***

400mg/kg

0.8 ± 0.18***

pH
2.5 ±
0.18
4.46 ±
0.16**
3.2 ±
0.39***
3.7 ±
0.41***
3.6 ±
0.29*
4.1 ±
0.17**

Free acidity
(mEq/L)
116 ± 13.40

Total acidity
(mEq/L)
120 ± 3.63

Mean ulcer
index
5.03 ± 0.117

% of ulcer
inhibition
-

32 ± 3.21***

42 ± 5.7**

83.30

66 ± 7.78**

73 ± 8.42***

58 ± 2.83**

69 ± 2.6***

55 ± 4.32***

64 ± 5.95***

47 ± 3.36***

52 ± 1.74***

0.84 ±
0.01***
2.41 ±
0.02***
1.82 ±
0.01***
1.65 ±
0.04***
1.23 ±
0.003***

52.08
63.81
67.19
75.54

a. Values are expressed as Mean ± S.E.M, b. One way ANOVA followed by Dunnet’s t – test, c. ***p< 0.01, **p< 0.05, *p< 0.1 as compared to control group
Table 3: Phytochemical constituents of methanolic extract of Ixora coccinea and methanolic polyherbal extract
S. No.
1
2
3
4
5
6
7
8

Phyto constituents
Alkaloids
Flavonoids
Gylcosides
Phenols
Saponins
Steroids
Tannins
Terpinoids

Methanolic extract of Ixora coccinea
+
+
+
+
+
+

Methanolic polyherbal extract
+
+
+
+
+
+

Table 4: Antioxidant activity: Effect of ascorbic acid, methanolic extract of Ixora coccinea and methanolic polyherbal extract in lipid
peroxidation and nitric oxide radicals
Sample

Concentration (µg/ml)

Ascorbic acid
Ascorbic acid
Ascorbic acid
Ascorbic acid
Ascorbic acid
Methanolic extract of Ixora coccinea
Methanolic extract of Ixora coccinea
Methanolic extract of Ixora coccinea
Methanolic extract of Ixora coccinea
Methanolic extract of Ixora coccinea
Methanolic Polyherbal extract
Methanolic Polyherbal extract
Methanolic Polyherbal extract
Methanolic Polyherbal extract
Methanolic Polyherbal extract

5
10
25
50
100
5
10
25
50
100
5
10
25
50
100

Inhibition of lipid peroxidation
(%)
30.1±0.31
42.9±0.15
51.6±0.1
63.6±0.21
80.9±0.1
13.9±0.2
38.6±0.29
46.0±0.23
61.6±0.06
70.8±0.24
20.9±0.13
31.1±0.06
48.2±0.25
62.4±0.4
74.6±0.1

Inhibition of
radicals (%)
48.2±0.26
55.2±0.75
56.6±0.66
64.9±2.05
74.8±0.53
19.3±0.55
29.1±0.2
39.4±0.63
48.2±0.37
53.5±0.23
28.4±0.42
45.0±2.02
52.5±0.1
60.2±0.87
71.1±0.37

nitric

oxide
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Macroscopic appearance of the gastric mucosa in pyloric ligation induced ulcer model

Fig. 1: Group I

Fig. 2: Group II

(Control)

(Standard)

(MEIC 400mg/kg)

(MPE 400mg/kg)

Fig. 3: Group IV

Fig. 4: Group VI

Macroscopic appearance of the gastric mucosa in Aspirin induced ulcer model

Fig. 5: Group I

Fig. 6: Group II
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(Control)

(Standard)

Fig. 7: Group IV

Fig. 8: Group VI
(MEIC 400mg/kg) (Polyherbal extract 400mg/kg)

Histopathology
Histopathology results of Methanolic Extract of Ixora coccinea flowers in Pyloric ligation induced ulcers

Fig. 9

Fig. 10

Fig. 11

(Control) (Standard) Methanolic extract of (Omeprazole) I. coccinea (400mg/kg)
A)

Control: Rat stomach showing severe ulcer lesions and desquamation of the surface epithelium in pyloric ligation gastric ulcers.

B)

Standard: Rat stomach fairly protected with Omeprazole (20mg/kg) in pyloric ligation induced ulceration.

C)

Methanolic extract of I. coccinea (400mg/kg): Rat stomach showing a protected epithelium due to Methanolic extract of I. coccinea
(400mg/kg) in Pyloric ligation induced gastric ulceration.

Histopathology results of methanolic extract of Ixora coccinea flowers in Aspirin induced ulcers

Fig-12

Fig-13

Fig-14
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(Control) (Standard) Methanolic extract of (Omeprazole) I. coccinea (400mg/kg)
A) Control (Aspirin): superficial ulceration of gastric mucosa near gastro oesophagus junction with erosion,1/3 rd to slightly deep are found.
B) Standard (Omeprazole): ulcer not seen in picture,superficial erosions of surface epithelim with shallow ulceration of mucosa.
C) Methanolic extract of I. coccinea (400mg/kg): only shallow small sized erosions of surface epithelium/no ulcer.
DISCUSSION
In the present study Pyloric ligation and Aspirin induced method is
employed to induce ulcer in adult rats [13]. Pyloric ligation method
proved to be simple and reliable method for uniform production of
gastric acid. The present study established potent activity of
400mg/kg methanolic extract of Ixora coccinea flowers in reducing
the gastric acid secretion and decrease in ulcer index in comparision
with standard. The effect of extracts is compared with standard drug
Omeprazole (20mg/kg). The polyherbal methanolic extract of Ixora
coccinea flowers, Psidium guajava roots, Neolamarckia cadamba
leaves produced significant synergistic or additive effect. This
synergistic effect may be due to different mechanism of action which
is to be established by further studies.
Even though MEIC could reduce the gastric acidity, they were less
potent when compared to MPE. However MEIC and MPE at both
dose levels and the standard drug could produce a significant
increase in the pH when compared to the control group. It is well
known that gastric cytoprotective property alone in rats does not
produce significant ulcer healing in humans [14]. The present study
also evaluated the effect of MEIC and MPE on gastric ulcer healing
and gastric secretion, apart from the gastric cytoprotective effect.
Both MEIC and MPE reduced the gastric volume significantly when
compared to the control group in a dose dependant manner.
In the present study effect of extracts on prostaglandin biosynthesis
is not studied but resistance to mucosal damage is observed.
Presence of flavonoids, terpenoids and saponins proved to be
effective as antiulcer agents by cytoprotection (Table 3). The exact
mechanism of action of extracts was not known but the antiulcer
activity may be attributed to their antisecretory and mucoprotective
action. Gastric ulcer index was decreased by 400mg/kg of
methanolic extract of Ixora coccinea flowers but a slight difference in
pH was observed (Table 2). Free acidity and Total acidity was
reduced in both 200mg/kg, 400mg/kg of methanolic extract of Ixora
coccinea flowers and polyherbal methanolic extract. This may be due
to the presence of phenols and saponins. Ulcer index was reduced in
all the four treatments similarly. However, MPE 400mg/kg has
shown (79%) a highly significant ulcer curative potential, decrease
in ulcer formation, and decrease in gastric secretion, total acidity
and free acidity and increase in pH of the stomach (Table 1).
In the present study, methanolic extracts of Ixora coccinea flowers and
Polyherbal methanolic extracts of Ixora coccinea flowers, Psidium
guajava roots, Neolamarckia cadamba leaves inhibited both Lipid
peroxidation and Nitric oxide radical in a dose dependent manner and
significantly at par with the standard Ascorbic acid (Table 4).
Thus the study established potent antiulcer and antioxidant
properties in Ixora coccinea flowers and in Polyherbal extract. The
reduction in gastric volume, free acidity, total acidity and ulcer index
reveals antisecretory and antiulcer potential of extracts and
inhibition of Lipid peroxidation, Nitric oxide radical scavenging
activity reveals the gastro cytoprotective efficiency. However,
further studies are required to moniter antiulcer activity of extracts
in different models of ulcer, stress investigation of active principles
and exact mechanism of action to Ixora coccinea flower extract and
Polyherbal extract as antiulcer drugs.

ligation and aspirin induced gastric ulceration animal models in rats.
Synergistic effect was produced by using the methanolic polyherbal
extract of Ixora coccina flowers, Psidium guajava roots and
Neolamarckia cadamba leaves. When the results are compared, plant
extract showed better activity in pylorus ligation than in Aspirin
induced ulcers.
Further investigation is to be carried out to isolate the active
compounds and to elucidate the exact mechanism of antiulcer
activity through the use of additional experimental models..
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