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Abstract

Barringtonia racemosa (Lam.), a mangrove tree belongs to the family, Lecythidaceae, well known in tradi-
tional medicine systems in Bangladesh for the treatment of various ailments. In the present study, several 
pharmacological investigations were carried out to ascertain bioactivity of the ethanol bark extract. 
Antioxidant activity of the extract was evaluated by free-radical-scavenging assay using 1,1,-diphenyl-2-
picrylhydrazyl (DPPH). Acetic acid induced writhing method was utilized to evaluate analgesic activity. For 
the evaluation of anti-diarrhoeal activity, castor oil induced diarrheal model was applied. Antibacterial activity 
assessment was performed by Disc diffusion assay. The extract showed IC50 value of 31.90 µg/mL in DPPH 
assay. The extract showed significant (p<0.001) and dose dependent analgesic activity with 36.3 and 63.8% 
inhibition of writhing at the doses of 250 and 500 mg/kg body-weight, respectively. The extract exhibited 
significant (p<0.001) reduction in the total number of faeces as well as prolongation of onset of diarrhoea at 
both doses of 250 and 500 mg/kg body-weight. In antibacterial test, the extract, showed activity against the 
bacterial strains namely S. aureus, S. epidermidis, E. coli, S. dysenteriae, V. cholera, and proteus sp. at the doses 
of 250 and 500 µg/disc. The results suggest that the ethanol bark extract of B. racemosa could be used as 
potential antioxidant, analgesic, anti-diarrheal, and antibacterial agent and demands further investigations to 
identify underlying mechanisms responsible for bioactivities.
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diffusion assay, castor oil



http://pharmacologyonline.silae.it
ISSN: 1827-8620

94   (93 - 100)PhOL

Introduction

A tropical plant, Barringtonia racemosa belongs to 
the family, Lecythidaceae, moderate in size, availa-
ble in the West Coast of India, Sundarbans, Assam 
and Andaman Islands, and Malaysia. It is an ever-
green tree with potential traditional medicine value 
in Bangladesh. In Bangladesh, local health practitio-
ners of Sundarbans, use its fruits to treat cough, 
asthma, and diarrhoea meanwhile the seeds are 
beneficial in the treatment of colics and ophthalmic 
problems.

Previous studies, on some of the Barringtonia 
species namely B. asiatica, B. acutangul, B. lanceo-
lata, and B. edulis, definitely demonstrate that B. 
racemosa might have potential medicinal properties 
(1,2,3). In previous report, the ethanol extract of B. 
racemosa roots, has shown potential antibacterial 
activity against some pathogenic bacterial strains 
(4). Seed extract of the plant has exhibited promi-
sing antitumor property in mice (5). An aqueous 
extract of bark was reported with antinociceptive 
activity in rats (6). Leaves extract has shown antio-
xidant and anti-inflammatory activity (7). Bartogenic 
acid, isolated from fruits, has shown anti-arthritic 
activity in rats (8). Previous phytochemical study 
has revealed the presence of 3,3'-dimethoxy ellagic 
acid, dihydromytecetin, gallic acid, bartogenic acid, 
and stigmasterol in ethyl acetate extract of stem 
bark (9). An oleanane-type isomeric triterpenoids 
from methanol extract of fruits (10), and two neo-
clerodane diterpenoids namely nasimaluns A and B 
from ethanol extract of roots (11) were isolated and 
reported.

In the present study, ethanol extract of bark of B. 
racemosa, was subjected to several pharmacological 
investigations to ascertain its antioxidant, analgesic, 
anti-diarrhoeal and antibacterial activities in diffe-
rent in vivo and in vitro models.

Materials and Methods

Plant material

The bark of B. racemosa, was collected from the 

Sundarbans, Karamjol region, Bangladesh. It was 
collected in November’ 2011 at the day time. During 
collection, any type of adulteration was strictly 
avoided.

The sample was identified and authenticated by 
the experts at Forestry and Wood Technology 
Discipline (FWT), Khulna University, Khulna, 
Bangladesh, where a voucher specimen (Accession 
number- 39631) has been submitted for further 
reference.

Preparation of plant extract

Shade drying was applied for drying bark and the 
dried bark was grinded into coarse powder with a 
suitable mechanical grinder. The powder was stored 
in an air-tight container, and kept in a cool, dark, 
and dry place. The powdered plant material was 
extracted by cold extraction method. Powder 
material of 300 gm was soaked in 800 mL of etha-
nol in a glass container for ten days accompanying 
regular shaking and stirring. After ten days, the 
extract was separated from the plant debris by 
filtration with clear cotton plug. The residue was 
again soaked in 450 mL of ethanol for three days, 
and then filtration was performed to remove plat 
debris. The filtrate (ethanol extract) was evapora-
ted using rotary vacuum evaporator (Bibby RE200, 
Sterilin Ltd., UK). Then dried extract was taken in an 
air-tight container, and stored in refrigerator at 4 °C 
to avoid any possible fungal attack. The yield was 
6.33% of dried plant material.

Experimental Animals

Young Swiss-Albino mice, age 4-5 weeks, average 
weight 20-25 gm, were collected from International 
Centre for Diarrheal Disease Research, Bangladesh 
(ICCDR, B) and kept in optimum environmental 
condition (temperature 25±0.5 °C, humidity 55-60%, 
and 10 h light: 14 h dark cycle) for one week in the 
animal house of Pharmacy Discipline, Khulna 
University for adaptation to the experimental 
environment. They were kept in standard plastic 
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polypropylene cages with proper ventilation. All 
animals were bestowed with standard ICCDR, B 
formulated rodent pellet diet and water ad libitum. 
Experiments were performed in accordance with 
animal ethics guidelines of Institutional Animal 
Ethics Committee (12).

Test Pathogens

The pathogenic bacteria were collected from 
ICCDR, B and stored in Microbiology Laboratory of 
Pharmacy Discipline, Khulna University. Both Gram-
positive and Gram-negative bacteria namely 
Staphylococcus aureus, Staphylococcus epidermidis, 
Escherichia coli, Shigella dysenteriae, Vibrio cholerae, 
and Proteus sp. were used for antibacterial asses-
sment.

Chemicals and Reagents

Ascorbic acid, acetic acid, and dimethyl sulfoxide 
(DMSO) were purchased from Merck, Germany. 1,1-
diphenyl-2-pycrylhydrazyl (DPPH) was obtained 
from Sigma Chemical Co. Ltd., (St. Louis, MO, USA). 
Tween-80 and castor oil were purchased from Loba 
Chemie Pvt. Ltd., India. Solvents and all other 
reagents were of analytical grade.

Standard Drugs

Diclofenac sodium and loperamide were obtained 
from Square Pharmaceuticals Ltd., Bangladesh.

Phytochemical Screening

The ethanol bark extract B. racemosa was subjec-
ted to different preliminary phytochemical tests to 
identify major phytochemical groups (13,14) .

In Vitro Antioxidant Activity

DPPH Scavenging Assay

Free radical scavenging activity of the ethanol 
bark extract was substantiated by DPPH assay (15). 

Sample was prepared in ethanol at different con-
centrations of 256, 128, 64, 32, 16, 8, and 1 µg/mL. 
Sample of 1 mL of each concentration was added to 
3 mL of 0.004% ethanol solution of DPPH. 
Incubation period of 30 min was allowed at room 
temperature in dark place to complete any reaction 
that is to be occurred. Then absorbance was measu-
red by UV spectrophotometer at 517 nm against 
blank. Ascorbic acid was used as standard free 
radical scavenger and activity of the extract was 
compared with it. Activity of the sample was calcu-
lated using the following formula:

Percent inhibition = [(Control absorbance - Sample 
absorbance) / Control absorbance] × 100.

IC50 value was determined from % inhibition 
versus concentration (µg/mL) graph.

Analgesic Activity

Acetic Acid Induced Writhing Test

Acetic acid induced writhing test was performed 
according to the method of Koster et al., 1959 (16). 
The experimental mice were screened randomly 
and divided into four groups (n = 5) to carry out the 
present pharmacological investigation. Test groups 
received the ethanol bark extract at the doses of 
250 and 500 mg/kg body-weight in oral route. The 
positive control group was treated with diclofenac 
sodium (25 mg/kg, p.o.). Control group received 1% 
tween-80 in distilled water orally at the dose of 10 
mL/kg. After 3o min, each mouse was given an 
intraperitoneal (i.p.) injection of 0.6% v/v acetic acid 
at the dose of 10 mL/kg to induce writhing. After 5 
min, the number of writhing was counted for the 
period of 10 min for each mouse. The percent 
inhibition of writhing for each group was calculated 
and compared with the control for the assessment 
of analgesic activity.

In Vivo Anti-diarrhoeal Activity

Castor Oil Induced Diarrhoea

The experiment was carried out according to the 
method described by Talukder et al., 2012 (17). 
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Experimental mice were selected based on their 
sensitivity to castor oil-induced diarrhoea and 
divided into four groups (n = 5). Test groups were 
treated with the bark extract (250 and 500 mg/kg, 
p.o.) and positive control group was provided with 
loperamide (3 mg/kg, p.o.) in suspension form. 
Control group was treated with 1% tween-80 in 
distilled water (10 mL/kg, p.o.). Each mouse was 
provided with 0.5 mL of castor oil in oral route after 
the interval of 60 min for inducing diarrhoea. Each 
mouse was housed in individual plastic transparent 
cage and floor was lined with clean white blotting 
paper which was changed in every hour throughout 
the observation period of 4 h. Onset of diarrhoea 
and the number of stool for each mouse was 
counted. For the assessment of anti-diarrhoeal 
activity, onset of diarrhoea and percent inhibition of 
defecation were compared with the control group.

Antibacterial Activity

Disc Diffusion Assay

Antibacterial activity of the ethanol bark extract 
of B. racemosa was assessed by disc diffusion assay 
(18). The extract was prepared using DMSO at 
desired concentration. Sterile blank discs (BBL, 
Cocksville, USA) were impregnated with the test 
extract at the concentrations of 250 and 500 µg/disc 
using micropipette. Then discs were dried. Dried 
sample discs, standard antibiotic discs 
(Ciprofloxacin 5 µg/disc, Oxoid Ltd., UK) and control 
discs (contain DMSO) were placed on nutrient agar 
medium seeded with bacteria in Petri dishes using 
sterile forceps. Then Petri dishes were incubated at 
37 °C for 16 h. After incubation period, zone of 
inhibition was measured using digital slide calipers.

Statistical Analysis

Results were expressed as mean ± SEM. 
Significance of the results were analyzed by 
Student’s t-test. The results were considered as 
statistically significant when P < 0.001 in comparison 
to control.

Results

Results of Phytochemical Screening

In phytochemical screening, the ethanol bark 
extract of B. racemosa exhibited the presence of 
reducing sugars, alkaloids, glycosides, gums, flavo-
noids, and terpenoids (Table 1).

Phytochemical groups Results
------------------------------------------------------------------
Reducing sugars +
Alkaloids +
Glycosides +
Steroids -
Gums +
Saponins -
Flavonoids +
Tannins -
Terpenoids +
+ = Presence - = Absence
------------------------------------------------------------------
Table 1: Phytochemical screening of B. racemosa bark

Activity in DPPH Scavenging Assay
The DPPH radical scavenging activity of the 

extract was in concentration dependent manner. 
Activity was gradually increased with the concentra-
tion at low concentration level. But, at high concen-
tration, the graph reached plateau state. The 
ethanol bark extract showed IC50 value of 31.90 
µg/mL while standard ascorbic acid showed IC50 
value of 12.40 µg/mL.

see Figure 1.

Activity in Acetic Acid Induced Writhing Test
The ethanol bark extract of B. racemosa exhibited 

dose dependent inhibition of writhing in compari-
son to the control. The extract showed 36.20 and 
63.80% inhibition of writhing at the doses of 250 and 
500 mg/kg, respectively while diclofenac sodium 
showed 78.16% inhibition of writhing in mice.

see Table 2.

Effect on Castor Oil Induced Diarrhoea
In castor oil induced diarrhoea, the ethanol bark 
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extract showed considerable increase in latent 
period of diarrhoea as well as decline in frequency 
of defecation in dose dependent and significant 
(p<0.001) manner. The extract showed 45.94 and 
68.46% inhibition of defecation at the doses of 250 
and 500 mg/kg, respectively while loperamide 
showed 84.68% inhibition of defection at the dose 
of 3 mg/kg.

see Table 3.

Activity in Disc Diffusion Assay
The ethanol bark extract showed antibacterial 

activity against all the tested bacterial strains with 
zone of inhibition ranging from 6.96 to 14.12 mm.

see Table 4.

Discussion
DPPH scavenging assay, was carried out, for 

evaluating in vitro antioxidant activity of the etha-
nol bark extract of B. racemosa. After accepting 
electron or hydrogen radical, DPPH is converted 
into stable DPPH-H form. When this conversion 
occurs, deep violet colour of DPPH turns into light 
yellow colour. Unconverted DPPH is detected by UV 
spectrophotometer at 517 nm against blank and 
percent inhibition was calculated. It is most widely 
used in vitro assay to evaluate scavenging ability of 
plant extract or compounds. Phytochemical investi-
gation revealed the presence of flavonoids in the 
bark extract, and it is well established that flavo-
noids are responsible for antioxidant properties 
(19,20). The extract exhibited concentration depen-
dent DPPH radical scavenging activity which was 
strongly comparable to the standard antioxidant 
ascorbic acid.

Acetic acid induced writhing test, most common 
and cheap method, for evaluating in vivo analgesic 
activity in mice, more specifically for evaluating 
peripheral analgesic activity. In writhing test, 
peripherally acting analgesic activity of the sample 
is evaluated by inducing writhing through the 
sensitization of pain receptors by prostaglandins 
release (21,22). It is a sensitive conventional model 
in which local peritoneal receptors are responsible 
pain sensation (23). The phytochemicals of B. 

racemosa namely terpenoids, reducing sugars, 
gums, flavonoids, and alkaloids may be responsible 
for potential analgesic activity in mice (24-26). The 
most probable mechanism of peripheral analgesic 
activity may be the inhibition of prostaglandins 
(PGE2 and PGE2α) synthesis (27).

Castor oil induced diarrhoeal model is very much 
rational for evaluating in vivo anti-diarrhoeal activity 
in mice, because of the involvement of prostaglan-
dins in causation of diarrhoea by castor oil through 
the release of ricinoleic acid that causes irritation of 
the intestinal mucosa and subsequently increases 
bowel movement and poor absorption, ultimately 
watery diarrhoeal stools possess (28). Numerous 
mechanisms are already reported in previous 
reports to clarify the causes of castor oil induced 
diarrhoea such as inhibition of intestinal Na+, K+-
ATPase activity (29), stimulation of prostaglandins 
formation through irritation of the intestinal mu-
cosa (30), activation of adenylate cyclase mediated 
active secretion (31) and involvement of nitric oxide 
(32).

In disk diffusion assay, the ethanol bark extract 
was profound to inhibit bacterial growth against all 
the tested bacterial strains with considerable zone 
of inhibition. But in disk diffusion assay, non polar 
compounds are not evaluated properly, because 
agar media is prepared with water, so poor diffu-
sion of no polar compounds results (33). As a result, 
the antibacterial activity was mainly the attribution 
of polar compounds present in the bark extract. But 
it is must to declare that antibacterial activity was 
promising against all the tested bacterial strains.

Conclusion
The ethanol bark extract of B. racemosa showed 

potential antioxidant, analgesic, ant-diarrhoeal, and 
antibacterial activity. The results demand further 
investigations in much bigger resolution to identify 
underlying mechanism as well as active compounds 
responsible for bioactivities.
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Figure 1: DPPH scavenging activity of B. racemosa bark

Table 2: Effect of B. racemosa bark on acetic acid induced writhing in mice
Results are expressed as mean ± SEM,

SEM= Standard error of mean,
*P < 0.001 versus control, Student’s t-test
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Table 3: Effect of B. racemosa bark on castor oil induced diarrhoea in mice
Results are expressed as mean ± SEM, SEM= Standard error of mean, *P < 0.001 versus control, Student’s t-test.

Table 4: Antibacterial activity of B. racemosa bark in disk diffusion assay


