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Abstract: Present study was planned to estimate the gastroprotective activity of Euphorbia prostrata plant against
aspirin induced gastric ulcers in male adult albino rabbits. The ulcer was induced by oral administration of aspirin in all
groups except normal control group. Gastric contents were used to estimate total acid output, gastric volume and gastric
pH. Results showed that there was a significant decrease in gastric volume, total acid output, ulcer score and ulcer index
in groups treated with extract of E. prostrata and it enhanced the pH of gastric mucosa. Blood samples were collected
and serum was used for the estimation of total oxidant status (TOS), total antioxidant capacity (TAC), malondialdehyde
(MDA) and catalase (CAT). Results suggested that E. prostrata extract significantly (P<0.05) enhanced the TAC and
CAT activity comparable to synthetic antiulcer drug cimetidine while it caused a significant (P<0.05) reduction in TOS
and MDA levels. Results of this study revealed that extract of E. prostrata at 10, 20 and 40mg/kg showed gastric
protection of 33.79%, 53.15% and 70.66% respectively. Cimetidine was used as a synthetic antiulcer drug in the study,
which showed 72.85% gastric protection. From the above mentioned results it was demonstrated that E. prostrata extract

at dose rate of 40 mg/kg showed gastroprotective activity similar as cimetidine.
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INTRODUCTION

Peptic ulcer is a lesion in gastric mucosa that extends
through the muscular ris mucosa into sub mucosa or
deeper (Kumar et al., 2014). It is one of the important
problems in developing countries (Gregory et al., 2013).
Gastric mucosa is the layer that covers the stomach
protecting it from various agents such as acid, pepsin and
different drugs (Onasanwo et al., 2011). Gastric mucosal
layer can be damaged when there is an imbalance
between endogenous aggressive factors such as
nonsteroidal anti-inflammatory drugs (NSAIDs), alcohol,
smoking, stress, Helicobacter pylori, pepsin secretion
(Choudhary et al., 2014) bile acid, ischemia, leukotrienes,
hydrochloric acid, hypoxia, reactive oxygen species and
cytoprotective factors which include enzymatic and
nonenzymetic antioxidants, mucous layer, bicarbonate
barrier, prostaglandins, growth factors, mucosal blood
flow and cellular regeneration (Awaad et al., 2013).

Free radicals are species containing one or more unpaired
electrons and are capable of independent existence. These
are normally produced by aerobic metabolism in cells.
Free radicals that are predominantly produced in cell are
super oxide species (Hydroxyl and O,). Hydrogen
peroxide (H,0,) and peroxynitrite are not free radicals but
they participate in redox state of cell. Collectively these
species are known as reactive oxygen species (ROS).
Main sources of ROS are oxidative metabolism in
mitochondria, small molecules auto-oxidation and
enzymatic reactions that involve mixed function oxidases
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(Yadav et al., 2013). Free radical formation in the cells
has been studied for its damaging effects on cells and it
has been proved that the production of free radicals which
cause the oxidative stress is the reason for a number of
diseases also for the peptic or gastric ulcers (Baigent et
al., 2009). Helicobacter pylori is a pathogen which is how
known to be the most common and a major cause of
gastric ulcer in human (Awaad et al., 2013).

Aspirin is commonly used to treat pain, fever,
inflammation, arthritis and cardiovascular thrombosis
(Laine et al., 2008). Long term use of Non-steroidal anti-
inflammatory drugs (NSAIDs) leads to gastric bleeding,
perforation, ulcerative lesions and gastric mucosal
damage which increase mortality and morbidity (Wilson
et al., 2004). NSAIDs show systemic effects by inhibiting
cyclooxygenase (COX). It is an enzyme which is involved
in biosynthesis of prostaglandins. COX has two major is
forms COX-1 and COX-2. COX-1 is present in most
tissues and protects the GIT by producing prostaglandins.
COX-2 is formed on ulcer margins and improves the ulcer
healing process by increasing cell proliferation and
maintaining mucosal integrity. Prostaglandin which is
responsible for the maintenance of gastric mucous is
blocked by COX-1 inhibitors such as aspirin (Yin et al.,
2014). Prostaglandins play an important role in the
integrity and defense of gastric wall since they control the
blood flow of gastric mucosal layer, repair and production
of epithelial cells, kidney functions and secretions of
bicarbonate and mucus (Batista et al., 2004).

Gastric ulcer can be treated by neutralizing destructive
factors and by stimulating the protection of gastric
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mucosa (Onasanwo et al., 2013). The current
management of gastric ulcer is mainly performed with
proton pump inhibitors, H, receptor blockers and
antimuscarinics. Prolonged use of these treatments
produces adverse reactions like, hypersensitivity,
arrhythmia, blood disorders, gynaecomastia, relapse,
tolerance and impotence (Malfertheiner et al., 2009). That
is why, there is a strong need for new efficacious drugs
for peptic ulcer therapy. The natural products for treating
major diseases are easily available, economical and have
been demonstrated to be clinically effective, less toxic and
reduce the aggressive factors (Rahman and Parvin, 2014).

Euphorbia prostrata belongs to family Euphorbiaceae is a
small prostrate annual herb present in many parts of the
world including Pakistan. Two varieties found are green
and red, having green leaves but rarely purplish red.
Glucoside, galactoside, ellagic acid, p-sitosterol, luteolin,
gallic acid, compesterol, luteolin-7-glucoside,
stigmasterol,  apigenin,  apigenin-7-glucoside  and
kaempferol (Sharma et al., 2012), terpenoids, flavonoids
and tannins (Qaisar et al., 2012) are the phytoconstituents
of E. prostrata. Keeping in view the therapeutic value of
its constituents, the gastroprotective activity of E.
prostrata was evaluated in experimentally induced
ulcerated male albino rabbits.

MATERIALS AND METHODS

Animals

A total of thirty six adult albino rabbits weighing
1.73£0.26 Kg were purchased from the local market of
Faisalabad and housed at experimental animal room,
Department of Physiology and Pharmacology, University
of Agriculture, Faisalabad, Pakistan. The rabbits were
kept in separate iron cages. They were kept in a room
under controlled temperature ranging from 22+2°C and
relative humidity (65-70%). A twelve hour light dark
cycle was provided artificially to the animals. Prior to the
experimentation, the rabbits were acclimatized for one
week and provided excess amount of standard feed and
water.

Plant material

E. prostrata was collected from the premises of
University of Agriculture, Faisalabad, Pakistan. The plant
material was authenticated and compared to its standard
in the herbarium maintained by Department of Botany,
University of Agriculture Faisalabad. The samples were
preserved in the pharmacology laboratory, department of
Physiology and Pharmacology, University of Agriculture
Faisalabad.

Drugs

Disprin® (Aspirin) and synthetic antiulcer drug
cimetidine tablets (Cimit®, 15 mg) were purchased from
Reckitt Benckiser Ltd Karachi, Pakistan and Ferozsons
Laboratories Limited Nowshera, Pakistan respectively.

Extraction

Shade dried aerial parts of E. prostrata were subjected for
extraction with methanol at room temperature
occasionally shaking for 24 hrs. Extract was concentrated
by Rotavapor-R20 at 37°C to obtain crude extract with the
percent yield of 14.7. Five ml distilled water was used to
dilute the E. prostrata extract before administration to the
rabbits.

Experimental design

Animals were divided into six groups, including six
animals in each group. These groups were numbered as 1,
2,3, 4,5 and 6. Group 1 served as the control group on
normal diet, group 2 was given the aspirin (150 mg/kg)
(Aslam et al., 2013) and considered as the untreated
control group, while group 3, named as treated control,
received the cimetidine (standard treatment for ulcer) at
the dose rate of 15mg/kg of body weight (Bukhari et al.,
2011) along with aspirin. Group 4, 5 and 6 were served
with the three graded doses of plant extract as 10, 20, 40
mg/kg respectively along with aspirin. Animals were
separately marked according to their groups.

Surgical procedures

After 14 days of treatment animals were fasted for 24
hours and were provided free access to water in this
duration. After 14 days animals were sacrificed. Stomach
was cut along the greater curvature and the contents were
collected into tubes and centrifuged at 3000 rpm for 5
min. The supernatant was separated and was used for the
estimation of various gastric parameters.

Blood samples were collected from 0-14 days. The
samples were allowed to clot for 20 minutes at
refrigeration temperature and then centrifuged for 5 min
at 4000 rpm to separate serum. Serum was stored at -4°C
till the estimation of different antioxidant parameters.

Procedure for antiulcer evaluation studies

Effect on gastric secretion

The pH and gastric volume of the supernatant was
determined with the help of pH meter and by using
graduated cylinder respectively. While acid output was
determined by taking one ml of supernatant and diluting it
to 10ml with distilled water. The solution was titrated
against 0.01N NaOH using Topfer’s reagent as indicated
to the end point until the solution turned to orange color.
Acid output was expressed by the following formula
(Raju et al., 2009).

Volume of NaOH x Normality x100

Acid output=
0.1

Ulcer scores

The number of ulcers was noted and the severity was
determined by the following scores (Kulkarni, 2002).
Normal coloration (0.0), Red coloration (0.5), Spot ulcer
(1.0), Hemorrhagic stress (1.5), Deep ulcers (2.0),
Perforation (3.0).
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Ulcer index calculations
Ulcer index was calculated by adding the total number of
ulcers per stomach and total severity of ulcers per
stomach. Ulcer index (Ul) was calculated using the
formula (Vogel, 2002).
US+UN+UP
U=———
10

Where, US=Mean severity of ulcer score. UN=Average
number of ulcers per animal. UP=Percentage of animals
with ulcer incidence.

Percentage protection
The percentage protection was calculated for treated
groups by using the following formula (Sharma et al.,
2011).

[CUI-TUI]
CUI
Where, CUI = Ulcer index of control groups. TUI = Ulcer

index of treated groups

Percentage (%) = =100

Estimation of free radical generation

The gastric tissues and serum were analyzed for the
estimation of free radicals by performing the following
analysis tests for antioxidant and oxidant status.

Total antioxidant capacity (TAC)

TAC was be determined with the help of
spectrophotometer (Erel, 2004). Reading was taken at 670
or 660 nm on U.V spectrophotometer.

Total oxidant status (TOS)

TOS was be measured with the help of spectrophotometer
(Erel, 2005). The assay was calibrated with hydrogen
peroxide and the results were expressed in terms of micro
molar hydrogen peroxide equivalent per liter (umol H,0,
Equiv. /L). Reading was taken at wave length of 560 nm
on spectrophotometer.

Melondialdehyde (MDA)

MDA was determined according to the method developed
by Ohkawa (1979). Absorption was taken at 532
wavelength of spectrophotometer.

Catalase (CAT)

CAT was be determined by the commercially available kit
(Goth, 1991). Reading was taken on spectrophotometer at
wavelength of 405 nm.

STATISTICAL ANALYSIS

The values were expressed as mean +SE. Statistical
analysis was performed by one way analysis of variance
(ANOVA) and statistical differences among different
treatment groups were determined by Duncan’s Multiple
Range test at 5 % level of significance (Steel et al., 1997).
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RESULTS

Evaluation of gastro protective parameters

The crude Extract of E. prostrata 10-40 mg/kg, given
orally once daily for seven days showed dose dependant
protective effect against gastric ulcer induced by aspirin.
E. prostrata at the dose rate of 40 mg/kg significantly
(P<0.05) protected the animal and healed ulcer after seven
days of treatment.

Ulcer index also showed the similar pattern of results as
that of ulcer score (table 1). After seven days of the
treatment ulcer index for group 1, 2, 3, 4, 5 and 6 was
1.12, 14.62, 3.97, 9.68, 6.85 and 4.29 respectively.
Cimetidine (group 3) and highest plant dose (group 6)
showed the significant results (p<0.05). The percent
curative ratio was much batter with highest treated dose
of E. prostrata as shown in table 1.

Total acid output of rabbits in units of mEg/L/100g body
weight after seven days study is presented in table 1. The
mean values for acid output were described that the
aspirin increased the acidity in group 2 having mean value
96.63+4.17 mEqg/L/100g as compared to the normal group
which has mean value for acidity 71.97+2.18
mEqg/L/100g, while the groups treated with test plant also
showed the significant results at dose 2 and dose 3 (in
group 5 and group 6 respectively). These were 65.86+1.84
mEq/L/100g and 50.62+1.77 mEq/L/100g respectively.
Curative ratio, gastric pH and gastric volume shown in
table 2.

Evaluation of antioxidant parameters

Results of the study showed that mean values of TAC for
the control group was 1.53+0.03 mmol/L. TAC decreased
(0.80+0.08 mmol/L) with ulcer production in stomach by
the use of aspirin while it significantly (p<0.05) increases
up to normal values for groups 3 and 6 as 1.42+0.04 and
1.38+0.04 mmol/L respectively (table 3).

The mean values of TOS of normal control group was
3.54+0.23 pumol/L. TOS increased (9.65+0.23 pmol/L)
with ulcer production in stomach by the use of aspirin
while it significantly (p<0.05) decrease up to normal
values for groups 3 and 6 as 4.77+0.18 and
4.99+0.19pumol/L  respectively when compared with
untreated control (table 3).

Results of the current study also demonstrated that the
mean values of MDA activity was increased (from
4.10£0.25 to 9.45+0.19 nmol/L) when aspirin was used
alone for the production of ulcer in stomach. The mean
values decrease significantly (p<0.05) for group 3, 4, 5
and 6 as 4.74 +0.30, 8.93+0.27, 7.11+0.26 and 4.72+0.21
respectively than untreated control (table 3).
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Table 1: Meanz SE values of ulcer score, ulcer index and curative ratio after 14 days of treatment with per-oral drugs

and E. prostrata extract in rabbits

Group Dose Ulcer Score Ulcer index Curative ratio %
1 (Control) Routine feed 0.17+0.11 1.12+0.10 -
2 (Disprin®) 150 mg/kg 2.25+0.25* 14.62+0.33 -
3 (Cimetidine + Disprin®) 10 mg/kg 0.92+0.20 3.9740.12 72.85%
4 (E. prostrata + Disprin®) 10 mg/kg 2.17+0.17* 9.68+0.27 33.79%
5 (E. prostrata + Disprin®) 20 mg/kg 1.50+0.22* 6.85+0.35 53.15%
6 (E. prostrata + Disprin®) 40 mg/kg 0.92+0.15 4.29+0.29 70.66%

Table 2: Meanz SE values of Acid output, pH and gastric volume after the 14 days of treatment with per-oral drugs

and E. prostrata extract in rabbits

Group Dose Acid output (mEqg/L/100g) pH Gastric Volume (ml/100g)
1 (Control) Routine feed 71.97+2.18 2.48+0.12 16.43+0.37
2 (Disprin®) 150 mg/kg 96.63+4.17* 1.62+0.13* 20.77+0.27*
3 (Cimetidine + Disprin®) 10 mg/kg 49.37+3.61 4.07+0.08* 11.37+0.27
4 (E. prostrata + Disprin®) 10 mg/kg 82.83+3.72* 2.08+0.12 14.78+0.40*
5 (E. prostrata + Disprin®) 20 mg/kg 65.86+1.84* 3.13+0.06* 13.47+0.30*
6 (E. prostrata + Disprin®) 40 mg/kg 50.62+1.77 3.84+0.11* 11.52+0.29

Table 3: Meant SE values of TOS, TAC, MDA and CAT after the 14 days of treatment with per-oral drugs and E.

prostrata extract in rabbits

Groups Dose TOS (umol/L) | TAC (mmol/L) MDA (nmol/L) | CAT (KU/L)
1 (Control) Routine diet 3.54+0.23 1.53+0.03 4.10£0.25 7.78+0.21
2 (Disprin®) 150 mg/kg 9.65+0.23* 0.80+0.08* 9.45+0.19* 3.71+0.19*
3 (Cimetidine + Disprin®) 10 mg/kg 4.77+0.18* 1.42+0.04* 4.74 £0.30* 7.62+0.22*
4 (E. prostrata + Disprin®) 10 mg/kg 8.49+0.21* 0.94+0.06* 8.93+0.27* 4.09+0.12*
5 (E. prostrata + Disprin®) 20 mg/kg 6.66+0.34* 1.17+£0.09* 7.11+0.26* 5.76+0.19*
6 (E. prostrata + Disprin®) 40 mg/kg 4.99+0.19* 1.38+0.04* 4.72+0.21* 7.67+0.18*

Values are mean+SE; (n=6) *p<0.05 when compared with control

The mean values of CAT activity are expressed in KU/L.
The CAT activity decreased up to 3.71+0.19 KU/L when
aspirin was used alone for the production of ulcer in
stomach. This value is significantly (p<0.05) decreased
from normal value ie. 7.78+0.21 KU/L. And it
significantly seemed to be increased value when treated
with cimetidine (7.62+0.22 KU/L) and it also has normal
range of values for CAT activity when plant was used at
highest dose as 7.67+0.18 KU/L (table 3).

DISCUSSION

Peptic ulcer is the lesion that perforates the mucosal layer
of stomach (Batista et al., 2004). Pathogenesis of gastric
ulcer includes discrepancy between offensive and
protective factors (Mirje and Zaman, 2014). Ulcerations
takes place due to disturbance in normal balance produced
by either increased aggression or reduced mucosal
resistance. Integrity of gastric mucosa is retained by
homeostatic  equilibrium  between destructive and
protective factors (Junaidi et al., 2013).

The goal of this study was to estimate the effectiveness of
E. prostrata extract in preventing the formation of gastric
ulcer experimentally by aspirin-induced gastric damage in
albino rabbits. Ulcer parameters such as gastric pH,

gastric volume, total acid output, ulcer score, ulcer index
and percentage protection were measured to determine the
antiulcer activity of E. prostrata extract. Biochemical
analysis were also carried out to determine the efficacy of
E. prostrata extract against aspirin induced gastric
ulcerative damage.

pH of gastric secretions was measured in the current
study. Administration of aspirin significantly reduced the
pH of gastric mucosa as described in previous studies
(Wang et al., 2008; Aslam et al., 2013). Administration of
cimetidine and E. prostrata extract with aspirin
significantly enhanced the pH of gastric secretions.
Extract of E. prostrata at dose of 40 mg/kg significantly
enhanced the pH and it produced similar results as
synthetic antiulcer drug cimetidine (table 1). Aspirin
causes the gastric damage by making the stomach pH
more acidic which increases the acidity in the gastric
mucosa by enhancing the concentration of hydrogen ions.
These results are similar as described in previous studies
(Sami et al., 2013; Yadav et al., 2013; Choudhary et al.,
2014).

Results of above studies showed that gastric volume and
total acid output were significantly increased in aspirin
treated rabbits. Aspirin increases the acid secretions in
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gastric mucosa due to its acidic nature which enhances the
volume of gastric secretions. Administration of cimetidine
and E. prostrata along with aspirin significantly reduces
the gastric volume and total acid output. E. prostrata
extract at dose of 40 mg/kg significantly reduced gastric
volume and total acid output and its results were
statistically ~similar with synthetic antiulcer drug
cimetidine (table 1). The above mentioned results are in
accordance with literature studies on aspirin induced
gastric ulcer (Choudhary et al., 2013; El-Meligy et al.,
2013; Nwangwu et al., 2013).

It is observed that enhanced stimulation of cholinergic
neurotransmitters may potentiate the acid secretions from
parietal cells which cause severe gastric damage (Garrick
et al.,, 1986). A study has reported the anticholinergic
activity of E. prostrata which may be responsible for the
reduction in gastric secretions (Chaudhry et al., 2001).
Histamine is an inflammatory mediator which causes
dilation of blood vessels. It also acts on T-cells and
releases interleukins (Cannon et al., 2006). Studies with
the standardized extract of E. prostrata, when
administered orally showed an inhibition of histamine-
induced edema can suppress histamine Ellagic acid and
flavonoids  present in E. prostrata  exhibit
gastroprotective,  antisecretory and  cytoprotective
activities in mammals as they reduce histamine secretions
by inhibiting histidine decarboxylase (Gupta, 2012;
Awaad et al., 2013).

In this study ulcer scores and ulcer index were measured.
Results demonstrated that ulcer scores and ulcer index
were significantly increased in animals treated with
aspirin. Groups treated with cimentidine (groups 3) and E.
prostrata (groups 6) significantly reduced the ulcer scores
and ulcer index when compared with control group
(aspirin treated group). These results of ulcer scores and
ulcer index are in accordance with previous studies
(Vidya et al., 2011; Choudhary et al., 2014; Mirje and
Zaman, 2014).

Curative ratio is very important parameter in ulcer study
which determines the %age protection of treatments. In
current study curative ratio was measured by using the
values of ulcer index for all groups. Results suggested that
synthetic antiulcer drug cimetidine showed 69.02%
protection against aspirin induced gastric ulcer. E.
prostrata extract at 10, 20 and 40 mg/kg showed 27.84%,
44.66% and 69.02% respectively. E. prostrata extract at
40 mg/kg % protection almost near to synthetic antiulcer
drug cimetidine. These results of curative ratio are also in
accordance with previous research studies (Vidya et al.,
2011; Mirje and Zaman, 2014; Aslam et al., 2015).

Aspirin is nonsteroidal antiinflammatory drug that
promotes the production of reactive oxygen species. It has
been suggested that gastric lesions generated by NSAIDs
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include the inhibition of electron transport chain and
separation of oxidative phosphorylation causing partial
oxygen reduction. ROS can cause oxidative stress by
damaging DNA, cellular lipids and proteins (Droge,
2002). Nuclear factor kappa B plays an important role in
generation of damage to mucosal cells during oxidative
stress induced by NSAIDs. Transcription factor (NF-«xB)
is regulated by redox status intracellularly and causes the
expression of cyclooxygenase-2 and inducible nitric oxide
synthase during NSAIDs use in mucosal cells (Laube et
al., 2013). Tannins, phenolic acid and flavonoids
(luteolin-7-glucoside, apigenin-7-glucoside) are the active
constituents of E. prostrata. In murine macrophages pro-
inflammatory cytokine production, tyrosine
phosphorylation and gene expression mediated by nuclear
factor kappa B are inhibited by luteolin. COX-2 and iNOS
(inducible nitric oxide synthase) are significantly
inhibited by apigenin. For prevention of inflammation and
carcinogenesis, such type of variations in iNOS and
COX-2 by apigenin are essential (Bakhshi et al., 2008).

Malondialdehyde levels show membranous lipid
peroxidation. Its level was extensively elevated, after
aspirin induction, which is associated to cell injury (Yin et
al., 2014). To know whether the protecting effect of E.
prostrata is intermediated by its antioxidant activity,
MDA was calculated. The study showed increased levels
of MDA and decreased level of mucus contents of gastric
mucosa in the ulcer control group. The decreased level of
MDA in the rabbits pre-treated with E. prostrate extract
and positive control group exhibited cytoprotective action
in the aspirin induced gastric ulcer. The higher
concentration of extract was able to reduce more
oxidative stress process in rabbits. Our results showed
that oxidative stress induced by aspirin was reduced by E.
Prostrata extract.

CAT enzymes are the protective antioxidants and are
basic defense for reactive oxygen species (Jainu and Devi,
2006). CAT is mostly present in per oxisomes and
converts H,O, into nonreactive oxygen species and water
(Gonzalez-Rey and Bebianno, 2012). Results of this study
suggested that aspirin significantly reduced the CAT
levels. However administration of cimetidine and E.
prostrata extract along with aspirin significantly
enhanced CAT activity. From results it was obvious that
antioxidant potential of E. prostrata at 40 mg/kg was
statistically as effective as of synthetic antiulcer drug
cimetidine. The above mentioned results are in
accordance with previous research studies (Aslam et al.,
2013; Yadav et al., 2013; El-Meligy et al., 2013; Yin et
al., 2014).

Results of the study suggested that aspirin significantly
enhanced the total oxidant status and significantly
reduced the total antioxidant capacity. However
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administration of cimetidine and E. prostrata extract
along with aspirin significantly reduced the total oxidant
status while it significantly enhanced total antioxidant
capacity. From results it was obvious that antioxidant
potential of E. prostrata at 40 mg/kg was statistically as
effective as of synthetic antiulcer drug cimetidine (table
3). These results show that E. prostrata extract has the
ability to elevate antioxidant enzymes potential with good
efficiency in albino rabbits. These above mentioned
results are in accordance with previous research studies
(Aslam et al., 2013; Yadav et al., 2013; EI-Meligy et al.,
2013; Begum et al., 2014; Yin et al., 2014). Serum
oxidative stress was markedly increased in untreated toxic
group (received aspirin) as compared to normal healthy
subjects. The possible reason for this increase is due to
increased reactive oxygen species production leading to
elevation of oxidant level in ulcerative rabbits.

Further studies are recommended on E. prostrata, for
evaluating the pharmacological actions against AIDs,
tumor, heart disease, aging, ischemic stroke, prostate
cancer cells and antiestrogen-resistant breast cancer. More
detailed studies on E. prostrata using different doses and
covering longer periods of observation are needed before
reaching a clear cut conclusion. Although the exact
chemical compounds responsible for the gastro protective
effect of E. prostrata extract still remain speculative yet
experimental evidence obtained in the present study can
justify the inclusion of E. prostrata in the management of
gastric ulcer in traditional medicine.

CONCLUSION

E. prostrata extract significantly enhanced the TAC and
CAT activity comparable to synthetic antiulcer drug
cimetidine while it caused a significant reduction in TOS
and MDA levels. Results of the study revealed that extract
of E. prostrata at 10, 20 and 40 mg/kg showed gastric
protection of 33.79%, 53.15% and 70.66% respectively.
Cimetidine was used as a synthetic antiulcer drug in the
study, which showed 72.85% gastric protection. From the
above mentioned results it was demonstrated that E.
prostrata extract at dose rate of 40 mg/kg showed
gastroprotective activity similar as cimetidine.
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