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Abstract

Bacopa monnieri (B. monnieri) has been used for various therapeutic purposes in traditional medicine including
treatment of constipation and stomach disorders. The aim of the present study was to investigate and identify the
fractions of B. monnieri extract with maximal laxative effect. Three different types of Bacopa fractions and one
extract were prepared: Fraction 1 (non-polar fraction), Fraction 2 (approx. 60-70% bacosides containing fraction),
Fraction 3 (polar fraction) and Extract 4 (40% bacosides containing extract). In Study 1, rats and mice were
given p.o. different doses of the four different test substances (40, 120 and 500 mg/kg b. wt.). Vehicle, loperamide
(5mg/kgb. wt.) and castor oil (2 ml/rat and 0.4 ml/mouse) were used for comparison. The stoolswere observed and
graded. Animals given vehicle were observed to have normal stools, while all animals showed diarrheawith castor
oil and loperamide caused constipation. Significant diarrhea (p < 0.05) was observed in rats administered with
Fraction 1 and 2 (100%, and 71% respectively) at a dose of 500 mg/kg. Diarrhea was observed in one mouse
administered Fraction 1 at 500 mg/kg. In Study 2, when the four different test substances were given in combination
with loperamide, Fraction 1 (500 mg/kg) resulted in non significant diarrheain 29% of rats. Studies on the rate of
small intestine propulsion in mice also indicate that Fraction 1 showed the maximal distance traversed by carbon
black (p < 0.05). It could be noted here that Fraction 1 (non-polar fraction) exhibited the maximum diarrheawhile
Fraction 3 (polar fraction) exhibited no diarrhea.
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1. Introduction

Thedrug Brahmi isderived from thedried whole
plant of Bacopa monnieri L. (Scrophulariaceae).
However Centellaasiatical . (Apiaceae) and few
other species are also used and sold as Brahmi
in North India [1]. B. monnieri has been
extensively used for various therapeutic
purposes in Ayurvedic system of medicine in
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India. It has found use in treatment of epilepsy,
insanity and neurasthenia [2], abdominal pain
[3] liver troubles [4] and rheumatism [5].
Studies show that it isuseful in treating memory
loss [6]. It isalso found to have laxative effect
and the whole plant is used in treatment of
constipation [ 7] and stomach disorders[8]. The
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herb contains alkaloids Brahmine, Herpestine,
(C,H,N, O, mp 116-117°C), saponins,
monnierin (C_H,,0,,.3H,0 mp 262-263°C),
hersaponin (mp 232-234°C) Bacoside A
(C,,HO,, 5H,0 mp 250°C) and Bacoside B

(C41H68013.5H20 mp 203°C) [9, 10]. The aim
of the present study was to understand the

|axative constituents of B. monnieri.
2. Materials and methods
2.1 Experimental animals

Adult, male Wistar albino rats weighing 225
to 350 gm and adult male Swiss albino mice
weighing 15 to 40 gm were used for the
experiments. They were housed 3 per cage
and maintained at a temperature of 28+/-5°C
under standard conditions. The animals were
maintained at 12 h light/dark cycle. Food
(Hindustan Lever chow pellets) and water
were provided ad libitum. Twelve hours
before initiation of experiments, food was
withheld but the animals were provided with
water. The Institutional Animal Ethics
Committee approved the protocol for all
experiments, which were conducted in
humane conditions.

2.2 Drugs

Whole plants of Bacopa monnieri Linn. (Syn:
Herpestismonniera; Family: Scrophulariaceage)
were collected in the fresh condition and
taxonomically identified. Voucher specimens
were deposited at the Department of
Phytochemistry, Natural Remedies Pvt. Ltd.
Voucher specimens were also sent to the
NISCAIR, New Delhi for authentication.
Loperamide was from Torrent, India.

Preparation of Bacopa Fractions and Extract

Three different types of Bacopa fractions and
one extract were provided by Natural Remedies
Pvt. Ltd., Bangalore India as fine powder,
greenish to brownish in colour: Fraction 1

(non-polar fraction), Fraction 2 (approx.
60-70% bacosides containing fractions),
Fraction 3 (polar fraction) and Extract 4 (40%
bacosides containing extract). All the four were
suspended in 1% Carboxy Methyl Cellulose
(CMC).

2.3 Experimental Design

2.3.1 Study 1: Drug administration and
Observation of stool consistency [11]

Different groups of rats (n=7 in each group)
were administered p.o. with one of the
following:

1) Vehicle 2) Fraction 1 (40, 120, or 500 mg/kg
b.wt.), 3) Fraction 2 (40, 120 or 500 mg/kg
b.wt.), 4) Fraction 3 (40, 120 or 500 mg/kg
b.wt.), 5) Extract 4 (40, 120 or 500 mg/kg
b.wt.), 6) Loperamide (5 mg/kg b.wt.) and
7) Castor oil (2 ml/animal). The rats were put
in individual cages for observation of stool
consistency at 1 h, 3 h, 6 h and 24 h after test
substance administration that was scored as:
Grade 0 — no stools, 1- normal, 2- soft and
3- unformed.

The experiment was repeated with different
groupsof mice (n=7 in each group) but the dose
of castor oil was 0.4 ml/animal. The mice were
put inindividual cages for observation of stool
consistency at 15 min, 30 min, 1 h and 2 h after
test substance administration and scored as
described above.

2.3.2 Sudy 2: Drug-induced constipation [ 11]

In rats, after the administration of loperamide
(5 mg/kg, p.o) all feces expelled within 24 h
was observed for stool consistency and scored
as above. Test substances (Fraction 1, Fraction
2, Fraction 3, and Extract 4 at 40 and 500 mg/
kg) or vehicle were administered orally 30 min
before loperamide.

In mice, the experiment was carried out at only
500 mg/kg of the test drug.
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2.3.3 Study 3: Effect on small intestinal
propulsion [12, 13].

This experiment was performed in mice only.
Seven groups of mice (n=9) were given p.o.
vehicle, one of the Bacopa fractions and extract
(500 mg/kg), loperamide (5 mg/kg) or castor
oil (0.4 mi/fanimal). After 20 min, 10% carbon
black suspended in 1% CMC (10 ml/kg)
administered p.o. to the mice. All mice were
sacrificed 20 minutes after administration of
carbon black, and the entire small intestine was
removed. The rate of small intestine propulsion
was calculated by dividing the distance of the
carbon black migration by the total length of
the small intestine.

2.4 Satistics

In Study 1 and 2, the number of animals
showing different scores of stool consistency
was cal culated for each group. The Chi square
test was used to calculate the significance.
In Study 3, the mean and standard deviation
were calculated for all the groups. One way
ANOVA was used to calculate the significant
differences between the groups followed by
the post-hoc Tukey'’s test. Significance level
was set at 0.05.

Table 1. Rate of small intestine propulsionin mice
after administration of various drugs (n=9)

Group Rate of small
intestine propulsion (%)

Vehicle control 48.47 + 7.83

Castor ail 88.33 + 10.90*
Loperamide 27.60 + 10.73*

Fraction 1 81.87 + 15.07*

Fraction 2 46.50 + 18.95

Fraction 3 60.53 + 15.55

Extract 4 42.96 + 15.49

* Significantly different than control (p < 0.05)

3. Results
3.1 Observation on rats
3.1.1 Study 1

Control ratswere observed to have normal stool
consistency up to 24 h after administration,
while all rats showed diarrhea with castor ail
(2 ml/animal). L operamide caused constipation
up to 24 h after drug administration (Fig. 1).

Fraction 1 at 500 mg/kg dose caused diarrhea
in al rats (p < 0.05) but at 120 mg/kg and 40
mg/kg no diarrhea was observed (Fig. 2).

With fraction 2, at 500 mg/kg, 71% rats showed
diarrhea a 24 h (p < 0.05), while at 40 mg/kg
none showed diarrhea (Fig.3).

With fraction 3, no significant diarrhea was
observed in any of the doses (Fig. 4).

With extract 4, no diarrhea at 40 mg/kg or 120
mg/kg (Fig. 5). At 500 mg /kg though diarrhea
was observed it was not statistically significant.

3.1.2 Study 2

When thethree different fractionsand one extract
were administered in combination with
loperamide, stoolswereobservedindl thegroups
of rats. When administered at 40 mg/kg, 14% of
rats showed Grade 2 stools with fraction 2 and
fraction 3 (Fig 6). At 500 mg/kg 29% of rats
showed diarrhea with fraction 1 and 14%
Showed Grade 2 stools with fraction 2 (Fig. 7).

3.2 Observation in mice
3.2.1. Sudy 1

In mice no diarrhea was observed with
administration of vehicle and loperamide. 86%
had diarrhea after administration of castor ail
(p < 0.05) (Fig. 8). There was no diarrhea
observed with any of the fractions or extract in
any dose, except one mouse had diarrhea with
fraction 1 at 120 mg/kg and one mouse with
extract 4 at 500 mg/kg (Fig. 9, 10, 11 & 12).
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3.2.2. Study 2

When the three different fractions and one
extract were administered in combination with
loperamide, no Grade 2 stools or diarrhea were
observed in any of the groups (Fig. 13).

3.3 Study 3

Therate of small intestine propulsion (distance
of the carbon black migration divided by the
total length of the small intestine x100) in
different groups of mice (n=7) 20 min after
administration of drug is shown in Table 1.

The rate of small intestine propulsion with
fraction 1 and castor oil group was significantly
greater than control (p < 0.05) and it was
significantly lower in the loperamide group
(p < 0.05).

4. Discussion

B. monnieri has long been used to enhance
cognition. The use of B. monnieri as alaxative
for treatment of constipation was also practiced
sincelong, inayurvedic system of medicine[7].
In this study, we attempted to understand the
|axative components of B. monnieri. Significant
diarrhea was observed (p < 0.05) in rats

administered Fraction 1 and 2 (100%, and 71%
respectively) at a dose of 500 mg/kg. At lower
doses diarrhea was not observed. Diarrhea was
observed only in one mouse administered
Fraction 1 at 500 mg/kg.

Studies on drug-induced constipation showed
that loperamide induced constipation in 100%
of rats. When the four different test drugs were
administered in combination with loperamide,
stools were observed in al the groups of rats
and administration of Fraction 1 (500 mg/kg)
resulted in 29% of ratsexhibiting diarrhea. These
results also suggest a laxative effect for
B. monnieri with maximal activity observed in
the fraction 1.

Studies on the rate of small intestine
propulsion also indicate the Fraction 1 showed
the maximal distance traversed by carbon black
(p < 0.05)

It is of interest to note that administration of
Fraction 1 (non-polar fraction) exhibited the
maximum diarrhea while Fraction 3 (polar
fraction) exhibited no diarrhea. Fractions 2
(approx. 60-70% Bacosi de containing fractions)
and Extract 4 (40% bacosi de containing extract)



182 S. Nikhil et al. / Journal of Natural Remedies, Vol. 7/1 (2007) 174 - 182

did not show diarrhea up to 120 mg/kg.
Evidence shows that the effects of B. monnieri
on cholinergic system include modulation of
acetylcholine release [14] choline acetylase
activity and muscarinic cholinergic receptor
binding [14]. Although the exact mechanism of

action is not known, there is evidence that the
laxative effect could be attributed to its
cholinergic properties. The findings of the
present study reveal that further studies need to
be taken up to isolate the laxative components
of B. monnieri.
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