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Abstract

Bambusa bambos Linn., a herbal medicine belonging to the family Poaceae, is locally known as Kanta bans
or only bans. The crude methanolic extract of leaves of B. bambos and its different partitionates were
evaluated for in vitro cytotoxicity, membrane stabilizing and anti-diarrheal activities. In the cytotoxicity
screening, the dichloromethane and pet ether soluble fractions displayed the highest lethality to brine shrimps
with LCso of 3.91 and 8.45pg/ml, respectively, whereas the standard vincristine sulphate had LCso value of
0.45pg/ml. In the membrane stabilizing assay, the crude methanolic extract exhibited highest inhibition of
haemolysis of human RBCs by 71.08 + 0.43% and 49.44 + 0.73% in heat- and hypotonic solution-induced
haemolysis, respectively. The extract exhibited significant (p < 0.05) anti-diarrheal effect at a dose of 400
mg/kg body weight in the castor oil induced anti-diarrheal assay.
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Introduction

Medicinal plants have been used for centuries as
remedies for human diseases because they contain
chemical components of therapeutic values. According
to a report by the World Health Organization (WHO) in
2008, more than 80% of the world’s population relies
on traditional medicine for their primary healthcare
needs (Derwich et al., 2009).

Bambusa bambos Linn. also called Gramineae or
true grasses (Family: Poaceae) is widely used as a
medicinal plant in Bangladesh along with other
countries such as India and China. Generally, it is
termed as thorny bamboo and commonly known by
names such as Bans in Hindi and Bangla and Bamboo
in English.

Bamboo shoots might be wused as dietary
supplement since they contain high amounts of
proteins, vitamins and minerals (Shi and Yang, 1992).
Freshly collected bamboo shoots are a good source of
thiamine, niacin, vitamin A, vitamin Bs, and vitamin E

(Xia et al., 1989). These are also a rich source of
dietary fibres and phytosterols. Shoots of different
edible bamboos species have been analysed for the
nutrient compositions (Visuphaka, 1985). It also plays
an important role in the function of thyroid and
pituitary glands which are involved in producing and
regulating hormones in human body. The high content
of fibre and phytosterols of bamboo shoot reduces fat
and cholesterol levels which helps patients to manage
life style related disorders like obesity. Dietary fibre
possesses a number of health benefits since it controls
blood pressure, hypertension, obesity and also protects
the body from coronary diseases and potential
carcinogens (George et al., 1982). In Northeast India
bamboo shoots are used to control high blood pressure
and resolve cardiovascular disorders (Kalita and Dutta,
2012).

Bamboo shoots are capable to reduce the total
content of cholesterol and low density lipoprotein in
serum (Park and John, 2009). Due to presence of
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lignans and phytosterols, bamboo shoots have exhibited
anticancer property (Park and John, 2009; Meric et al.,
2006). The leaves may also be consumed directly for
the purpose of killing worms in the intestine (Internet-
1). In the contribution of our ongoing efforts to study
medicinal plant of Bangladesh (Khan et al., 2014, 2015;
Faruk et al., 2015), the present study has been
undertaken and we, here in, report the cytotoxic,
membrane stabilizing and anti-diarrheal activities of the
leaf of B. bambos for the first time.

Materials and Methods

Collection of plant materials and extraction: The
leaves of B. bambos were collected in December, 2014.
Voucher specimen (DACB Accession no: 40885) for
the plant has been maintained in Bangladesh National
Herbarium, Dhaka, Bangladesh for future reference.

Preparation of extract: After proper washing, the
leaves were sun dried for several days. The plant was
then oven dried for 24 hours at low temperature (not
more than 40 °C) for better grinding. The dried leaves
were then ground to a coarse powder by a high capacity
grinding machine. The powdered material (400 gm)
was taken in a clean, amber colored reagent bottle (5
liters) and soaked in 1.5L of methanol for 20 days
accompanied by occasional shaking and stirring. The
mixture was first filtered through a fresh cotton plug
and finally with a Whatman No. 1 filter paper. The
filtrate was dried using a vacuum rotary evaporator at
40 °C to obtain the crude extract of B. bambos. A
portion of the concentrated methanol extract (5.0 gm)
was partitioned by the modified Kupchan method (Van
Wagenen et al., 1993) and the resultant partitionates,
i.e. petroleum ether (1.4 gm), carbon tetrachloride (0.9
gm), dichloromethane (0.1 gm) and aqueous (0.2 gm)
soluble materials were subjected for cytotoxic and
membrane stabilizing activity. The methanol extract
was used to assess the anti-diarrheal activity in Swiss-
albino mice at 200 and 400 mg/kg body weight.

Drugs and Chemicals

Drugs and chemicals used in this study include
Acetyl salicylic acid (Square Pharmaceuticals Ltd.,
Bangladesh), Tween 80, normal saline solution
(Opsonin Pharma Ltd., Bangladesh) and loperamide
(Opsonin Pharma Ltd., Bangladesh).

Animal

Swiss-albino mice of either sex, aged 4-5 weeks,
were used for the experiment. The procedures in this
study for animal handling were performed in
accordance to the standards of the Animal Resources
Branch of ICDDR,B. They were housed in standard
polypropylene cages and kept under controlled room
temperature (24 £ 2 °C; relative humidity 60-70%) in a
12 hour light-dark cycle and fed ICDDR,B formulated
rodent food and water (ad libitum). Since these animals
are very sensitive to environmental changes, they were
kept in the environment for at least 3-4 days prior to the
experiment. The ethics for use of experimental animals
were followed carefully.

Brine shrimp lethality bioassay: The cytotoxic
activity of plant extract was screened by the method
described by Meyer et al. (1982). In this method, toxic
properties of plant extractives were determined against
Artemia salina in a single day assay by using
vincristine sulphate was used as positive control.

Membrane stabilizing activity: The membrane
stabilizing activity of the extractives was evaluated by
the inhibition of heat- and hypotonic solution-induced
haemolysis of human erythrocytes which was
developed by Omale and Okafor (2008).

Anti-diarrheal activity: Anti-diarrheal activity was
evaluated in mice by using castor oil induced method
(Agbor et al., 2014; Sebai et al., 2014). The animals
were divided into negative control, positive control and
test groups containing three mice in each group. The
negative control group received vehicle (1% Tween-80
in normal saline) at dose 10 mi/kg body weight
(orally).While the positive control group received
loperamide at the dose of 50 mg/kg body weight
(orally). The test group received methanolic extract of
B. bambos leaves at 200 mg/kg body weight. Each
animal was placed in an individual cage and proper
floor lining was changed every hour. Diarrhea was
induced by oral administration of castor oil in each
mouse after the above treatment. During an observation
period of 5 hours, the number of diarrheal episodes of
the animals was recorded (Table 3). The plant
extractive causes the inhibition of excessive peristaltic
movement induced by oral administration of castor oil
(Shoba and Thomas, 2001).
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Statistical analysis: For all bioassays, the values were
reported as mean + standard error of mean (SEM) and
the student t-test was used to determine the significant
difference between the control and experimental
groups. p values (p < 0.05) were considered to be
statistically significant.

Results and Discussion

The cytotoxic activity of methanol extract of B.
bambos and its different partitionates are presented in
Table 1. The LCsy values of ME, PESF, CTCSF,
DCMSF and AQSF were found to be 21.47 pg/ml, 8.45
pg/ml, 9.40 pg/ml, 3.91 pg/ml and 16.64 pg/ml,
respectively. The positive control vincristine sulphate
had LCso value of 0.451 pg/ml.

Table 1. LCso values of the test samples of leaves of B.

bambos.
Samples Regression line R? LCso (pg/ml)
VS y=30.8x+60.64 0972  0.451+0.021
ME y=35.63x +2.547 0.987  21.47 +0.615
PESF y=37.44x +15.28 0.939 8.45 +0.852
CTCSF y=40.06x + 11.02 0.945 9.40 £ 0.521
DCMSF  y=32.01x+31.06 0.842 3.91+0.663
AQSF y=38.05x + 3.533 0.976 16.64 £ 0.780

Values are expressed as mean + SD (standard deviation).
ME= Methanolic extract, PESF= Pet-ether soluble fraction,
CTCSF= Carbon tetrachloride soluble fraction, DCMSF =
Dichloromethane soluble fraction, AQSF= Aqueous soluble
fraction, VS = Vincristine sulphate

Table 2. Percentage (%0) inhibition of heat-and hypotonic solution-induced haemolysis of human erythrocyte membrane

by standard and different extractives of B. bambos.

Sample Code Concentration % Inhibition of haemolysis
(mg/ml) Heat-induced Hypotonic
solution-induced
ME 2 71.08 £0.43 49.44 +0.73
PESF 2 68.23£0.33 47.61 £0.47
CTCSF 2 41.66 £0.48 39.19+£0.70
DCMSF 2 67.10 £0.70 27.73+0.31
AQSF 2 54.54 + 0.66 32.13+0.78
ASA 0.10 42.20+0.22 72.64 £0.75
Values are expressed as mean + SD (standard deviation).
Table 3. Anti-diarrheal activity (in terms of % inhibition) of B. bambos.
Groups Dose (mg/kg body Number of diarrheal faeces Inhibition of
weight) (Mean) + SEM diarrhea (%)
Control (normal saline) 10 ml/kg body weight 6.0+£0.71 --
Loperamide (standard drug) 50 1.67 £0.66 72.22*
Leaf extract of B. bambos 200 3.67£0.88 38.89
400 2.67 +0.66 55.56*

All values are expressed as mean + SEM; n = 3, *p < 0.05, indicates significant compared to control.

During assay for membrane stabilizing
activity, the crude extract exhibited highest inhibition of
haemolysis of RBC with 71.08 +0.43% and
49.44+0.73% in heat and hypotonic solution-induced

haemolysis, respectively followed by PESF, CTCSF,
DCM and AQSF (Table 3). Here, acetyl salicylic acid
(ASA) was used as standard drug.
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In the castor oil-induced diarrheal experiment, the
methanol extract of B. bambos produced a marked anti-
diarrheal effect in mice, as shown in table 3. The
increase in antidiarrheal activity was dose dependant.
However, statistically significant anti-diarrheal effect
was observed at a dose of 400 mg/kg body weight.

The results of the above investigations suggest that
the leaves of B. bambos have significant cytotoxic,
membrane stabilizing as well as anti-diarrheal
activities. However, further comprehensive
phytopharmacological studies are required to isolate the
bioactive molecules from this plant and explore the
underlying mechanisms for these bioactivities.
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