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ABSTRACT
The aim of this study was to evaluate the analgesic and anti-diarrheal activity of the whole plant Boerhavia repens. Sun dried roots, stems, barks and the leaves
of B. repens were extracted using methanol at room temperature. The crude methanol extract was fractionated in two different solvents using Petroleum ether
and Carbon Tetrachloride. The peripheral analgesic activity was evaluated by acetic acid induced Writhing method. The petroleum ether soluble materials at a
dose of 400 mg/kg exhibited significant analgesic activity with 37.05% inhibition of writhing compared to that of 50% produced by the standard diclofenac.
Evaluation of central analgesic activity was carried out by tail flicking method using Morphine as a positive control. Petroleum ether soluble fraction exhibited
highest central analgesic activity after 30 minutes at a dose of 400 mg/kg dose. The central analgesic activity decreased in a time dependent manner. After 90
minutes there was almost no central analgesic activity. The anti-diarrheal activity of the different fractions of the crude extract of B. repens was evaluated
using the model of castor oil induced diarrhea in mice. No fractions showed significant anti-diarrheal activity.
KEYWORDS: Boerhavia repens, peripheral analgesic activity, central analgesic activity, anti diarrheal activity.

INTRODUCTION
Drugs which are used presently for the management of pain
and inflammation are either narcotics e.g. opioids or nonnarcotics e.g. salicylates and corticosteroids.1 All of these
drugs exhibit various toxic effects. On the contrary many
medicines of plant origin have been used for centuries
without any adverse effect. It is therefore essential that efforts
should be given to develop new cheaper analgesic drugs from
plant origin. Plants still represent large source of structurally
novel compounds that might serve as lead for the
development of novel drugs. On the other hand diarrheal
diseases are one of the leading causes of morbidity and
mortality in developing countries. Diarrhea is responsible for
the death of millions of people each year 2. Despite immense
advancement in modern medicine, many people living in the
developing countries still rely on herbal medicines for their
daily health care needs 3. Therefore, the World Health
Organization encouraged research to develop the treatment of
diarrheal diseases based on traditional medical practices 4. B.
repens (Family: Nyctaginaceae) is a terrestrial annual erect
herb, mainly distributed in the tropical areas. It is found in
India, Hawaii islands, Taiwan, Madagascar, Southern Africa,
North Australia and other parts of the world. B. repens is an
important medicinal plant having application in jaundice 5,
fever 6 and constipation 7. It is also known to be a blood
purifier and is also reported to have anti-viral use. The
present study was designed to investigate the analgesic and
anti-diarrheal potential of the different fractions of the whole
plant Boerhavia repens.
MATERALS AND METHODS
Collection of the Plant Sample
Fresh plant of B. repens was collected from Sherpur,
Mymensingh, Bangladesh in October, 2010. This plant was
identified by the taxonomist of the Botany Department of the
University of Dhaka. The reference sample for the plant was
DUSH Accession Number 3615 and Call no 01.

Preparation of Plant Extract
The stem, bark and leaves were sundried for 5 days and then
oven dried for 24 hours at low temperature for easy and
proper grinding. 960 gm of powdered material (Stem-bark,
roots and leaves) was macerated with 2.5 L of methanol in
two 4 L round bottom flask at room temperature for 15 days
with occasional shaking. The mixture was filtered through
cotton plug and then evaporated to dryness (450C) under
reduced pressure by rotary evaporator. The obtained crude
extract was 20.5 grams. This crude extract was partitioned
successfully into two solvents of different polarity by
Kupchan portioning process.8 In this process 15 gm of
methanolic extract was triturated with 270 ml of methanol
containing 30 ml distilled water. The mother solution was
taken in a separating funnel. 100 ml of Petroleum Ether was
added and the funnel was shaken and kept undisturbed. Then
the organic portion was collected and the process was
repeated thrice. Carbon tetrachloride (CCl4) fraction was
collected with the help of aqueous mother fraction adding 38
ml and 55ml of distilled water keeping the other procedure
unchanged. Finally Petroleum ether, Carbon tetrachloride and
aqueous fractions were obtained.
Drugs and Chemicals Used
Diclofenac and Loperamide were obtained from ACI
pharmaceuticals, Bangladesh. Morphine was obtained from
Gonoshastho Pharmaceuticals Ltd., Dhaka, Bangladesh and
acetic acid was obtained from Merck, Germany.
Design of Experimental Animal
Swiss albino mice (25-30 g) were obtained from the Animal
Research Branch of the International Centre for Diarrheal
Diseases and Research, Bangladesh (ICDDR, B). The
animals were housed in polyvinyl cages and provided
standard food and water ad libitum. To keep the hydration
rate constant, food and water were stopped 12 hours before
the experiment. The ethics for the use of experimental
animals were followed carefully.
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EVALUATION OF ANALGESIC ACTIVITY
Acetic Acid Induced Writhing Test
The peripheral analgesic activity of whole plant B. repens
was measured by the acetic acid induced writhing method9.
Briefly, the inhibition of writhing in the experimental groups
(Pet. ether and carbon tetrachloride soluble fraction) was
determined by comparing with the writhing produced by the
control group. Diclofenac at oral dose of 100 mg/kg was used
as standard analgesic agent. Intraperitoneal injection of acetic
acid (0.7%) at a dose of 0.1 ml/10g of body weight was used
to create pain sensation. In each of the experimental groups
mice were fed with plant extracts 30 minutes before acetic
acid was injected intra-peritonially. The number of writhing
was calculated for 10 minutes, 5 min after the application of
acetic acid.
Radiant Heat Tail-flick Method
The central analgesic activity of the plant materials was
studied by measuring drug-induced changes in the sensitivity
of the pre-screened (reaction time: 2-4 sec) mice to heat
stress applied to their tails by using a Medicraft
Analgesiometer 10. Briefly, the current intensity passing
through the naked nicrome wire was maintained at 5 ampere.
The distance between the heat source and the tail skin was
1.5 cm and cut-off reaction time was fixed at 10 second to
avoid any tissue damage. Morphine was used as a standard to
compare the analgesic effect of the different plant fractions.

Anti-diarrheal Activity Screening
Anti-diarrheal activity of the non polar petroleum ether and
carbon tetrachloride fraction of methnolic extract was carried
out by using castor oil induced diarrhea in Swiss albino
mice11. Of the different test groups, the Control received only
distilled water, the positive control received standard antimotility drug, loperamide orally at a dose of 3mg/kg-body
weight. The test groups were treated with suspension of the
petroleum ether and carbon tetrachloride soluble fraction of
the whole plant B. repens at an oral dose of 200 mg/kg-body
weight and 400 mg/kg-body weight. The mice were fed with
the test samples 1 hour prior to the oral administration of
castor oil at a dose of 0.5ml per mouse. Individual animals of
each group were placed in separate cages having adsorbent
paper beneath. After the oral administration of castor oil, the
animals were examined for the presence of diarrhea every
hour for a total period of 4 hours.
Statistical Analysis
Values for analgesic activity were expressed as "mean
increase in latency after drug administration ±SEM" in terms
of seconds whereas values for anti-diarrheal activity were
expressed as "mean of average no of defecations ±SEM". The
significance of difference between means was determined by
t-test values of p<0.05 were considered significant.

Table 1: % Inhibition of writhing of the different test samples
Group
% of Inhibition of
Number of Writhing
(Mean ± SEM)
Writhing
1) Control
28+0.89
2) Standard
14 ± 0.45
50.00
3) Peroleum ether soluble fraction 400mg/kg
17.4± 0.51
37.85
3) Peroleum ether soluble fraction 200mg/kg
22.6 ± 0.75
19.28
4) Carbon Tetra-chloride soluble fraction 400mg/kg
21.8 ± 0.37
22.14
5) Carbon Tetra-chloride soluble fraction 200mg/kg
24.2 ±1. 07
13.57
Probability values (calculated as compared to control using one way-ANOVA followed by Dunnet’s Test): *P<0.05,
All values are means of individual data obtained from five rats (n = 5)
Table 2: % Increases in tail flicking time for the different samples at different time interval
Sample
% increase in tail flicking time
30 minutes
60 minutes
90minutes
1)Control
2)Standard
144.44
59.68
8
60.38
24.68
7.66
3) Peroleum ether soluble fraction 400mg/kg
4) Peroleum ether soluble fraction 200mg/kg
25.55
10.93
2
11.50
0.3125
0.33
5) Carbon tetra-chloride soluble fraction 400mg/kg
6) Carbon tetra-chloride soluble fraction 200mg/kg
3.19
0.93
0
Probability values (calculated as compared to control using one way-ANOVA followed by Dunnet’s Test): *P<0.05,
All values are means of individual data obtained from five rats (n = 5)
Table 3: The average number of defecation for each mouse for the different samples
Average number of defecation ±SEM*
Group
1st hour
2nd hour
3rd hour
4th hour
3.80±0.20
5.00±0.32
4.00±0.45
2.80±0.20
1)Control
2)Standard
0.40±0.24
1.20±0.20
1.60±0.24
1.80±0.37
loperamide (50mg/kg)
3) Petroleum ether
3.60±0.24
5.00±0.32
3.80±0.32
2.2±0±0.2
soluble fraction (400mg/kg)
5.20±0.37
3.60±0.24
2.60±0.24
4) Petroleum ether soluble fraction
4.2±0.20
(200mg/kg)
5) Carbon tetra-chloride soluble fraction
3.4±0.20
5.20±0.39
3.70±0.2
2.2±0±0.2
(400mg/kg)
4.5±0.78
5±1.05
5.25±0.45
6.2±0.67
6) Carbon tetra-chloride soluble fraction
(400mg/kg)
Probability values (calculated as compared to control using one way-ANOVA followed by Dunnet’s Test): *P<0.05,
All values are means of individual data obtained from five rats (n = 5)

16±0.67
5±0.47
15±0.25
15.5±0.5
14.5±0.02
21±0.8
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C= control group, s= standard group, PESF= pet. ether soluble fraction receiving group, CTSF= carbon tetrachloride soluble fraction receiving group.
Figure 1: Comparison of % Inhibition of Writhing for Different Test Samples and Standard

C= control group, s= standard group, PESF= pet. ether soluble fraction receiving group, CTSF= carbon tetrachloride soluble fraction receiving group
Figure 2: Comparison of % Increases in Tail-flicking Time for Different Test Samples and Standard

C= control group, s= standard group, PESF= pet. ether soluble fraction receiving group, CTSF= carbon tetrachloride soluble fraction receiving group
Figure 3: Hourly Comparison of Average no of Defecation for Different Test Samples and Standard

RESULTS
Acetic Acid Induced Writhing Test
Petroleum ether soluble fractions of B. repens at a dose of
400 mg/kg and 200 mg/kg showed significant peripheral
analgesic activity with 35.71% and 19.28% inhibition of
writhing. On the other hand carbon-tetra-chloride soluble
fraction exhibited 22.14% and 13.57% inhibition of writhing
at a dose of 400 mg/kg and 200 mg/kg respectively. %
inhibition of writhing of the different test samples are shown
in Table 1 and comparison among the different test samples
are shown in Figure 1.

Radiant Heat Tail-flick Method
Petroleum ether soluble fractions exhibited significant central
analgesic activity at a dose of 400 mg/kg and 200mg/kg after
30 minutes by increasing the tail flick time by 60.38% and
34.18% respectively. After 30 minutes of the injection of the
carbon tetra-chloride soluble materials at a dose of 400mg/kg
and 200mg/kg the tail flick time increased by 11.50% and
3.19% respectively.
As the time progresses the analgesic activity decreases. After
90 minutes there is almost no central analgesic activity in the
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plant extracts. The data was shown in Table 2 and
comparison in Figure 2.
Anti-diarrheal Study
Statistical data showed that neither the carbon-tetrachloride
soluble materials nor the Petroleum ether soluble materials of
B. repens provided any significant anti-diarrheal property.
The average number of defecation remained almost the same
as that of control. The average number of defecation for
different samples is shown in Table 3 and comparison in
Figure 3.
DISCUSSION
The analgesic activity of the whole plant B. repens was
studied for central (narcotic) and peripheral (non narcotic)
activities. The analgesic activity of the Petroleum ether
soluble fraction of B. repens against acute inflammatory pain
was moderate as compared to potent inhibitory activity of
Diclofenac. Diclofenac offer relief from inflammatory pain
by suppressing the formation of prostaglandins and
bradykinin which play an important role in the formation of
pain 12. Therefore, it is likely that petroleum ether soluble
materials of B. repens at a dose of 400mg/kg might suppress
the formation of these substances or antagonize the action of
these substances and thus exerts its analgesic activity in
acetic acid-induced writhing test. Again, the central analgesic
activity of the Petroleum ether soluble substances is very
little compared with the standard morphine. The central
analgesic activity may be due to the presence of substances
which bind to the µ receptor of the CNS and exert morphine
like effects. Anti-diarrheal activity was absent in all fractions

which indicate that the drug had no action in intestinal
motility.
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