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Summary

Extract of Nel1l11lbo1IlIcifera rhizome (RNN) was used .as anti-diarrheal agent to
combat the diarrhea in experimental rats. The RNN extract in graded doses (100,
200, 400 and 600 mg/kg body wt.) reduced not only the fre(IUency of defecation,

wetness of fecal.dropping and PGEz induced enteropooling but also the propulsive
movements of charcoal meal significantly.

Introduction

Diarrhea is one of the majorcauses of mortality in

man and animal in the developing countries. To

combat the problems of diarrhea the World

Health Organisation (WHO) has constituted a

Diarrheal Disease Control Program (CDD) which
includes studies on traditional medical practices,

together with the evaluation of health education

and preventive approaches. I

Nell/mho nucifera Gaertn (Family

Nymphaeaceae) commonly known as "Padma"

(Bengali), "Kanwal" (Hindi) and "Pankaj"
(Sanskrit) is an aquatic herb with stout creeping
yellowish white colored rhizome.2 The rhizomes

are considered as a constituent of food delicacy

in different system of cookeries for its aromatic

and nutritional values..1The rhizomes, commonly

known as '.'kamalkand", are mucilagenous,

demulcent, diuretic, cholagogue and are used to
treat piles, dyspepsia and diarrhoea. 4-6The purpose

of this study was to determine the effect of the

extract of rhizomes of N. nucifera on the

gastrointestinal tract.

Materials and methods

The study was conducted in the department of

Physiology, Bangladesh Agricultural University,

Mymensingh. Rhizomes of N. Ilucifera were

collected from Rangpur and Mymensingh

districts of Bangladesh. Taxonomic identifi-

cation of the plant was established by National

Herbarium at Farm gate, Dhaka. The rhizomes

were dried under shade, sliced into small pieces,
pulverized by a mechanical grinder and passed

through a 40-mesh sieve. A representative

specimen has been preserved in the departmental

laboratory for future reference.

The powdered rhizomes were extracted
successively with petroleum ether (B.P.: 60-
80nC), chloroform and methanol in a Soxhlet
extractor. A brown colored residue was obtained

from the methanolic extract after evaporation in

vacuo (Yield, I 1.30% dry weight) and was stored

in a desiccatoL Weighed amount of the dried

extract was suspended in a 2% (w/v) aqueous
tragacanth solution.

The methods described by A woutcrs et aP were

used with some modification. The original
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methods included only male rats (200-250 gms)
and they werc starvcd overnight before treatment

with the selectcd drug in the morning. In the
present study, rats of either sex (180 - 200 gms)
were fasted for 18 hours.

Three separate groups were used to study the
effect of RNN on castor oil induced diarrhea, on
gastrointestinal motility and on prostaglandin E2

(PGE2) induced enteropooling. Each group

comprised 36 Long Evans strain rats of either sex

belonging to thc same stock (obtained from
ICDDRB, Dhaka) weighing about 180-200 gm.

For finding out the potential lethal effect, the
rats were givcn an oral dose of 2.5 gm/kg of
RNN beforc the actual trial. None of the animals

died at this dose. The therapeutic doses of the

RNN (i.e., 100, 200, 400 and 600 mg/kg) were
selected on a trial basis and were administered

orally. In each group, the study animals were
divided into four subgroups, each consisting of
six rats. They received four doses, viz., 100,200,
400 and 600 mg/kg of RNN. The rats were
placed in six standard perforated metal cages
representing six treatment groups containing six
in each. Thcy were provided with food and water
ad libitum before the trial.

For studying the effect of RNN on castor oil

induced diarrhea, four subgroups of the animals
received RNN in the above mentioned four

doses by gavage after the 18 hour fast. The fifth

group received diphenoxylate (5 mg/kg) orally
as suspension as standard drug for comparison.

A sixth group, which served as control, received

2% aqueous tragacanth suspension only. All 36

animals in the group received 1 ml of castor oil

orally by gavage one hour aftcr treatment and

then observed for defecation up to the 4th hour of

the castor oil challenge. For assessment of the
outcome, the characteristic diarrheal droppings

on transparcnt glass plates, placed under the
. individual cages were examined. Particular
attcntion was paid to the number of the droppings
and thc number of wet feces.
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For studying the effect ofR~N on gastrointestinal
motility, after the 18 hour fast, each animal was

administered I ml of charcoal meal prepared by
3% deactivated charcoal in 10% aquaous

tragacanth. Immediately after that, the first four
groupsof animalsweregiventhe extract (RNN)
suspension orally in doses of 100,200,400 and

600 mg/kg by gavage. The fifth group received
atropine (0.1 mg/kg) as a standard drug. The s,ixth

group, which served as control, received 2%
aqueous tragacanth suspension only. Thirty

minutes later, each animal was killed by pithing.
The intestinal distance crossed by the charcoal
meal from the pylorus was cu~and measured and
was expressed in percentage of the distance from
the pylorusto the cecum.

Forstudyingtheeffect ofRNN on PGE2 induced
enteropooling, four groups of the animals were
given 100,200,400 and 600 mg/kg of the extract
by gavage after the 18hour starvation. The fifth
and sixth groups were treated with I ml of 5%
ethanol in normal saline intraperitoneally (i.p).
The sixth group, which served as control, received
2% aqueous tragacanth suspension. Immediately
afterwards, PGE2 (Astra- IDL limited, India) was

administcred orally to each rat at the rate of 100
Jlg/kgbody wt. Thirty minutes later, each animal
was killed by pithing. The whole I~ngth of the

intestine from the pylorus to the cecum was
dissected out. The contents of the dissected gut

were collected in a test tube and th~ volume was
measured.

In all the cases the results were expressed as
mean::!:SD, comparisons were done by the
student "t" test.

Results

Mean number of droppings as well as number of
wet feces were significantly lower in all 4 RNN
groups than in the control group. The reduction
by the extract of RNN matched with that of
diphenoxylate (table-I).
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Table-I: Effect of N. nucifera extract on castor
oil-induced diarrhea ill rats

* P < 0.05. ** <0.01, *** P<O.OOI.

The RNN extract reduced the propulsive

movement of charcoal meal through the

gastrointestinal tract in relation to control group.
Atropine also reduced the motility of intestine

significantly (table-II).

Table-II : Effect N. nucifera extract on
gastrointestinal motility

Treatment group Movement of
charcoal
meal as %

P - values

PGE2 increased the t1uid volume of intestine
significantly in relation to that of control rats
where only ethanol in normal saline and control
was used. RNN extract inhibited PGE2- induced
enteropooling significantly '(Table-III).

April 1998

Table-III: Anti-enteropooling e.ffectofN. Iluc(f'era
rhizome extract

P-values

, <0.001*

<0.05**

<0.01 **

<0.001 **

<0.001**

'"' Signiticance with respect to ethanol in saline treatment.

** Significance with respect to PGE2 treatment (n= 6).

Discussion

In comparison with the untreated control rats

(i.e. rats receiving neither RNN nordiphenoxylate
but castor oil only) RNN (100,200,400 and 600

mg/kg) reduced the frequency of defecation and
wetness of fecal droppings like the standard
anti-diarrheal agent, diphenoxylate. The

antimuscarinic drug atropine and RNN (in graded
doses) decreased intestinal propulsive movements
in charcoal meal treated animal models. The

former was more potent than the latter. The
mechanism for the reduction of peristalsis

(motility) may be due to the nonspecific

spasmolytic activity of RNN as the PGE2-

induced enterop'ooling was also significantly

inhibited. It also prevented the loss of electrolytes

through the reduction of intestinal motility. The
above observations revealed that RNN (in graded

doses) reduced diarrhea by inhibiting intestinal
motility, PGE2 - induced enteropooling and loss

of electrolytes. These inhibitory effects of RNN

provides ajustification for the use ofthe rhizomes

as an anti-diarrheal agent in indigenous medicine.

From this preliminary study, it may be deduced
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Pre-treatment groups Mean number Mean number Treatment
I

Volume of

(n =6 in each group) of defecation of wet feces intestinal

Tragacanth 4.00 :t 0.89 4.00 :to.89
suspension Ethanol in saline I 0.78:t 0.02

(5 ml/kg) (I ml)

Diphenoxylate 1.41 :t 0.20** 0*** PGEz in ethanol I 3.03 :t 0.35

(5 mg/kg) (100 jJg/kg)

RNN (100 mg/kg) 2.27 :t 0.15** 1.14 :to.04 RNN (100 mg/kg) I 2.16:t 0.38

RNN (200 mg/kg) 1.84 :to. I I * 0.82:t 0.05** RNN (200 mg/kg) 1.83 :t 0.02

RNN (400 mg/kg) 1.32:t 0.05** 0.66:t 0.6** RNN (400 mg/kg) 1.33 :t 0.02

RNN (600 mg/kg) 1.15 :to.04 * 0.44 :to.05 ** RNN (600 mg/kg) 1.13 :t 0.02

Saline (5 ml/kg) 84.66:t 3.07

Atropine (0.1 mg/kg) 45.00 :t 2.44 <0.001

RNN (100 mg/kg) 73.50:t 2.42 <0.05

RNN (200 mg/kg) 68.83:t 1.72 <0.01

RNN (400 mg/kg) 55.50 :t 4.23 <0.001

RNN (600 mg/kg) 42.50:t 1.87 <0.001
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that RNN acts as a potential anti-diarrheal agent.
The underlying mechanism appears to be
spasmolytic and anti-enteropooling property. For

future animal and human studies, the specific

rhizome ingredient with antidiarrheal property

needs to be identified precisely and purified.

Moreover, systematic studies are recommended

to assess the safety of the product for human

consumption.
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