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ABSTRACT 

The purpose of the present study is to investigate the acute oral toxicity and anti-ulcerogenic activities of the ethanol 

Extract of Barringtonia acutangula (EBA) leaf extract in albino rats. Study on acute toxicity of extract found to be safe at the 

doses 2000mg/kg body weight orally as per OECD guidelines No.423. EBA at the doses of 200 and 400 mg/kg body weight 

orally was administered to evaluate anti-ulcer activity by using indomethacin and cold-restraint stress induced gastric ulcer 

models in Albino rats. Ethanol Extract of Barringtonia acutangula dose dependent inhibition in indomethacin induced gastric 

lesions, and it also dose dependent inhibition in Cold-restraint stress induced gastric lesions. All the results are found to be 

statistically significant (p≤0.05). Hence we suggest that Ethanol Extract of the fruits of Barringtonia acutangula possess anti-

ulcerogenic properties that may be due to cytoprotective mechanism. 
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INTRODUCTION 

 Barringtonia acutangula (L.) Gaertn. (Family: 

Lecythidaceae) an evergreen tree of moderate size is called 

as Hijja or Hijjala in Sanskrit. The fruit is spoken of as 

samudra-phala  and various part of this plant used as a 

folklore medicine for curing  various ailments like 

hemiplegia, pain in joints, eye diseases,  stomach disorders, 

anthelmintic, diarrhoea, cough, dyspnoea, leprosy, 

intermittent fever, and spleenic disorders. An ethanol 

extract of the bark is found hypoglycemic and is reported 

to be used in pneumonia, diarrhea, asthma and leaf juice is 

given for diarrhea.  Fruit is bitter, acrid, anthelmintic, 

emetic, expectorant and vulnerary. It is prescribed in 

gingivitis, as an astringent and tonic.  Whole plant was 

reported to possess flavonols, phenolic acids, triterpenoids, 

tannins and steroidal compounds such as barringtogenic 

acid, tangulic acid and acutangulic acids. The fruit 

possessed saponins based on barringtogenol B, C and D. 

The therapeutic potential of this plant were reported to be 

antitumor, antibiotic, inhibit growth of Helicobacter pylori 

and antifungal activities [1-7].  

This present study carried out to assess the 

validity of the folkloric uses of this plant in antiulcerogenic 

property and establish the possible mechanisms of 

pharmacological action. The present investigation was 

carried out to investigate the constituents and anti-ulcer 

profile of the ethanol extract of Barringtonia acutangula 

(EBA) is being reported here.  

 

METERIALS AND METHODS 

Plant collection 

 The fruits of Barringtonia acutangula has been 

collected from Sri Venketeswara University near Tirupati, 

Andhra Pradesh during the month of June 2011 and dried 

under shade. The plant was authentified by Mr. K. 

Madhava chetty, Assistant Professor, Department of 

Botany of S. V. University, Tirupati. The voucher 

specimen of the plant was deposited at the college for 

further reference. 
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Preparation of extracts 

 Fruits of Barringtonia acutangula were shade 

dried, and the dried fruits were powdered to get coarse 

granules. The coarse powder was subjected to continuous 

hot extraction in Soxhlet apparatus using ethanol. The 

solvent was removed by distillation under reduced 

pressure, which produced a greenish sticky residue (yield 

9.5%w/w with respect to dried plant material). The 

concentrated crude extract were stored and used for the 

further study. 

 

Animal Used 

 Albino Wistar rats, weighing 220–250 g were used. 

The selected animals were housed in acrylic cages in 

standard environmental conditions (20–25
◦ 

C), fed with 

standard rodent diet and water ad libitum. The 

experiments on animals were conducted in accordance 

with the internationally accepted principles for laboratory 

animal use and the experimental protocols duly approved 

by the Institutional Ethical Committee.  

 

Acute Toxicity Study 

 The acute toxicity of Ethanol extract of fruits of 

Barringtonia acutangula was determined as per the OECD 

guideline no. 423 (Acute Toxic Class Method). It was 

observed that the test extract was not lethal to the rats even 

at the 2000 mg/kg doses. Hence, 1/10
th

 (200mg/kg) and 

1/5
th

 (400mg/kg) of this dose was selected for further 

study [8]. 

 

Indomethacin induced gastric ulcer 

 Animals were divided into four groups each of 

six rats. Group I treated with 4% v/v tween 80 (10 ml/kg 

p.o), Group II & III treated with Ethanol extract of 

Barringtonia acutangula (200and 400mg/kg p.o) 

respectively for 14 days and Group IV treated with 

Omeprazole (20 mg/kg p.o) were administered 30min 

prior to induction of gastric ulcer. On the 14
th

 day, Gastric 

ulcer were induced with indomethacin (40 mg/kg p.o) 

administered to all groups after fasting for 24 h. The 

animals were sacrificed 4 h after treatment with the 

ulcerogenic agent to assess the antiulcer activity and ulcer 

index were examined on the dissected stomachs as 

described below. 

 

Cold-restraint stress-induced ulcers 

 Animals were divided into four groups each of 

six rats. Group I treated with 4% v/v tween 80 (10 ml/kg 

p.o), Group II & III treated with Ethanol extract of 

Barringtonia acutangula (200and 400mg/kg p.o) 

respectively for 14 days and Group IV treated with 

Omeprazole (20 mg/kg p.o). On the 14
th

 day, One hour 

after drug treatment, the experimental rats were 

immobilized by strapping the hind limbs on a wooden 

plank and kept for 1 h 30min, at temperature of 3–5 ◦C [9-

12]. One hour later, the animals were sacrificed by 

cervical dislocation and ulcers were examined on the 

dissected stomachs as described below. 

Measurement of ulcer index 

 The stomachs were excised and were examined 

for hemorrhagic lesions in glandular mucosa. Immediately 

after the animals were sacrificed, their stomachs were 

dissected out, cut along the greater curvature and the 

mucosa were rinsed with cold normal saline to remove 

blood contaminant, if any. The sum of the length (mm) of 

all lesions for each stomach was used as the ulcer index 

(UI), and the percentage of inhibition (%I) was calculated 

[13] using the following formula:  

                       (USc − USt)  

  %I =     ---------------------------× 100 

                             USc 

Where USc = ulcer surface area in control and USt = ulcer 

surface area in treated animals. 

 

Statistical analysis  
 The data were expressed as mean ± standard error 

mean (S.E.M).The Significance of differences among the 

group was assessed using one way and multiple way 

analysis of variance (ANOVA). The test followed by 

Dunnett’s test p values less than 0.05 were considered as 

significance. 

 

RESULTS 

Acute toxicity study 
 Acute toxicity study in which the animals treated 

with the EBA at a higher dose of 2000 mg/kg did not 

manifest any significant abnormal signs, behavioral 

changes, body weight changes, or macroscopic findings at 

any time of observation. There was no mortality in the 

above-mentioned dose at the end of the 14 days of 

observation.   

 

Effect of EBA on gastric ulcer induced by 

Indomethacin 

 The EBA showed significant anti-ulcer effect 

against ulcers induced by Indomethacin in a dose 

dependent manner. In Indomethacin  induced ulcer model, 

EBA at a dose of 200 and  400 mg/kg body weight showed 

protective effect of 64.15and 74.19%, respectively,  

whereas Omeprazole showed protection index of 81.16% 

at a dose of 20 mg/kg body weight  (Table 1). 

 

Effect of EBA on gastric ulcer induced by Cold-

restraint stress 

 The EBA showed significant anti-ulcer effect 

against ulcers induced by Cold-restraint stress in a dose 

dependent manner. In the gastric ulcer induced by Cold-

restraint stress, EBA at a dose of 200 and 400 mg/kg body 

weight showed again significant activity. EBA at a dose 

200 and 400 mg/kg body weight showed dose-dependent 

protective effect of 55.44 and 75.49% respectively, 

whereas Omeprazole showed protection effect of 84.05% 
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at a dose of 20 mg/kg body weight, in both the above models (Table 2). 

Table 1. Effect of Ethanol Extract of Barringtonia acutangula L. (EBA) in indomethacin (40mg/kg) induced gastric 

ulcer in rats 

Group Design of Treatment Ulcer Index Percentage Inhibition (% I) 

I Control(4% v/v tween 80, 10 ml/kg b.w ) p.o 13.64  0.33 --- 

II EBA (200mg/kg b.w) p.o 4.89 ± 0.27* 64.15 

III EBA (400mg/kg b.w) p.o 3.52  0.46** 74.19 

IV Omeprazole (20mg/kg b.w) p.o 2.57  0.13** 81.16 

Data are represented as mean ± S.E.M. Statistical analysis was done by one-way ANOVA followed by Dunnett's multiple 

comparison test. 
*
P < 0.01 and 

**
P < 0.001 as compared to control (n = 6 in each group). EBA= Ethanol Extract of 

Barringtonia acutangula L.  

B.W=Body weight. 

 

Table 2. Effect of Ethanol Extract of Barringtonia acutangula L. (EBA) on Cold-restraint stress induced Gastric ulcer 

in Rats.  

Group  Design of Treatment Ulcer Index Percentage Inhibition (% I) 

I Control (4% v/v tween 80, 10 ml/kg b.w ) p.o 10.28 + 1.22 - 

II EBA (200mg/kg b.w) p.o 4.58 + 0.33* 55.44 

III EBA (400mg/kg b.w) p.o 2.52 + 0.49** 75.49 

IV Omeprazole (20mg/kg b.w) p.o 1.64 + 0.44** 84.05 

Data are represented as mean ± S.E.M. Statistical analysis was done by one-way ANOVA followed by Dunnett's multiple 

comparison test. 
*
P < 0.01 and 

**
P < 0.001 as compared to control (n = 6 in each group). EBA = Ethanol Extract of 

Barringtonia acutangula L.  

B.W=Body weight. 

 

DISCUSSION & CONCLUSION 

 The results of this study show that the Ethanol 

extracts from the fruits of Barringtonia acutangula exert 

protective effects against indomethacin and cold restraint 

stress-induced gastric mucosal damage. Their anti-

ulcerogenic potency was tested against indomethacin-

induced ulcer. Indomethacin is a cyclooxygenase inhibitor 

which suppresses gastroduodenal bicarbonate secretion, 

reduces endogeneous prostaglandin biosynthesis and 

disrupts the mucosal barrier as well as mucosal blood flow 

in animals. It is also well known that prostaglandins 

synthetized in large quantities by the gastrointestinal 

mucosa can prevent experimentally induced ulcers by 

ulcerogens. Thus, when the ulcers lesions are induced by 

indomethacin, the cytoprotective effect of the anti-ulcer 

agent can be mediated through endogeneous 

prostaglandins. The results obtained show that the mean 

ulcer index was significantly reduced in the ethanol 

extracts from the fruits of Barringtonia acutangula treated 

groups, compared to their respective controls [14]. 

Barringtonia acutangula extracts may be stimulate the 

secretion of prostaglandins or possess prostaglandins like-

substances. To further confirm its anti-ulcerogenic effect 

we have evaluated the efficacy of EBA against Cold-

restraint stress -induced ulcer model. Gastric ulceration 

induced by stress is probably mediated by the presence of 

acid, increase in gastric motility, mast cell degranulation, 

decreased gastric mucosal blood flow, decreased 

prostaglandin synthesis and augmented excretion of 

glycoproteins in the mucus [15]. Moreover, stress-induced 

ulcer can be prevented partially or entirely by vagotomy; 

vagal over activity has been suggested to be the principal 

factor in stress-induced ulceration [16]. Any of these 

factors could play a role in genesis of stress-induced 

ulcers. Oral administration of the ethanol extracts of 

Barringtonia acutangula showed dose dependent 

inhibition of gastric ulceration induced by Cold-restraint 

stress.  

 The ethanol extracts of Barringtonia acutangula 

at a dose of 400mg/kg showed similar activity to that of 

omeprazole (a proton pump inhibitor, which is used to 

heal stomach and duodenal ulcers). The gastro protective 

effect of omeprazole is mediated through block of acid 

secretion by inactivation of H+/K+-ATPase [17]. This 

study reveals that the ethanol and methanol extracts from 

the fruits of Barringtonia acutangula are potent inhibitors 

of gastric mucosal lesions caused by indomethacin, and 

cold-restraint stress in rats [18].  

 Further, our results fortify the 

ethanopharmacological importance of EBA as an anti-

ulcer agent. Etiology of ulcers produced in different ulcer 

models is diverse. Since EBA has been found effective in 

various models depicting its anti-ulcerogenic activity. 

EBA and its active constituents may emerge as more 

effective therapeutic agent to counter gastric ulcer 

incidence. However more experimentation, detailed 

phytochemical and experimental analysis are required for 

a definitive conclusion. 
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