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ABSTRACT

Introduction: Lablab purpureus, under the family of Fabaceae, is a plant with various
pharmacological activities. The present study was aimed to investigate the phytoconstituents,
membrane stabilizing activity, central nervous system (CNS) depressant potential, and
gastrointestinal (GI) motility of the methanol extract of L. purpureus seeds (MELPS).
Methods: The methanol plant extract was screened for different phytochemical groups. Mice
were classified into four groups for in vivo activities. Group-I was designated as negative control
and received distilled water (10 mL/kg body weight); group-II served as positive control and
received diazepam (1 mg/kg body weight). Group-III and group-IV both were experimental
groups and received plant extract at 200 and 400 mg/kg body weight, respectively.

Results: Alkaloids, carbohydrates, saponins, glycosides, tannins, phenols, flavonoids, and
proteins were found after phytochemical analysis. On hypotonic solution-induced hemolysis
of erythrocyte membrane, MELPS9 (9 mg/mL) resulted in the highest percentage of inhibition
(60.51 + 0.889), and on heat-induced hemolysis, MELPS9 (9 mg/mL) resulted in the highest
percentage of inhibition (33.97 + 0.21). In the case of the CNS depressant potential experiment,
mice that received a sample at a dose of 400 mg/kg body weight showed the highest result
(54.40 * 4.51) compared with the positive control (14.2 + 3.70) (P<0.001). Similarly, 400 mg/
kg dose sample exhibited the highest percentage of inhibition (60.51 + 0.889) of hemolysis and
GI motility (22.26%).

Conclusion: It can be concluded that the MELPS has potential membrane stability, CNS
depressant, and antimotility effects.

Implication for health policy/practice/research/medical education:

Lablab purpureus methanol seeds extract showed significant membrane stability, CNS depressant, and antimotility effects. The
isolation of compounds of this plant might help in drug development programs against inflammation, depression, and diarrhea.
Please cite this paper as: Roy J, Bhowmik S, Uddin MG, Hasan MN, Maswood AA, Zahan S, et al. Assessment of membrane
stability, central nervous system depressant, and gut motility effects of Lablab purpureus seeds. ] Herbmed Pharmacol.
2022;11(2):238-244. doi: 10.34172/jhp.2022.28.

Introduction

making them popular in developed and developing

The demand for herbal medicines increases daily due to
their high potential to treat numerous diseases (1-3). Many
current pharmaceuticals are derived from natural sources,
such as plants, which have traditionally been utilized for
a variety of chronic and severe illnesses, as well as for
indigenous communities’ basic healthcare. Most of these
natural medications possess significant pharmacological
activities, greater safety margins, and lower toxicities,
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Email: giash.uddin@cu.ac.bd

countries (4-6). The World Health Organization (WHO)
reported that approximately 70%-80% of the world’s
population depends on traditional therapies primarily
from natural sources (7). Herbal medicine’s extensive
application is due to the vast natural source, easy
accessibility, and healing potential, which is also proven by
numerous investigations (8). Plant species are becoming
more important in the pharmaceutical sector as a result
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of biodiversity and certain biological functions on the
human body and animals (9,10). These various medicinal
properties are attributed to active constituents that
differ from plant to plant. More than 300 medicinal and
aromatic plants and their secondary metabolites provide a
vital contribution to the foods, pharmaceuticals, perfume,
and cosmetics industries (11).

Lablab purpureus is derived from the Fabaceae family.
This plant is renowned among general people for its edible
fruits and seeds, commonly known as the Hyacinth bean.
Besides Bangladesh, this herbis also found in many tropical
and subtropical regions and many African countries.
It is traditionally planted for fodder and cover crops in
this region. Studies found that the leaves and seeds of L.
purpureus contain around 20-28% proteins with a well-
balanced composition of amino acids (12). Besides, this
plant constitutes a wide range of chemical components
such as sugar, essential oils (13,14). L. purpureus has been
used for its numerous healing potentials, including anti-
inflammatory, anti-microbial, anti-oxidant, anti-diabetic,
hypolipidemic, analgesic, anti-spasmodic, cytotoxic,
hepatoprotective, and insecticidal effects. It is also used
for the treatment of anemia caused by iron deficiency (14).

Free radicals cause oxidative damage and subsequent
inflammation in the cells and tissues of the body. That is
why a stabilized membrane is required. The erythrocyte
membrane stability test is a common and popular method
for defining the anti-inflammatory activity of natural and
synthetic agents by exposing the erythrocyte membrane to
a hypotonic solution in the presence of high temperature
or heat (15,16).

For decades, the diarrheal disease has been a major
global healthcare burden that leads to patient mortality
and morbidity. The prevalence of diarrhea is high in most
developing countries (17). Microbial agentslike Salmonella
typhi, Shigella flexneri, Escherichia coli, Staphylococcus
aureus, and Candida albicans are typical and common
causative agents of diarrhea in the human body (18). For
the prevention and management of diarrheal disorders, a
broad range of treatment options is available. Therefore,
WHO always encourages conducting natural plant-based
research to prevent and treat diarrhea based on traditional
therapeutic practices (19).

To date, the L. purpureus plant has been explored for
different chemical and biological studies; however, there
is not enough scientific evidence of its membrane stability,
gastrointestinal (GI) motility, and CNS depressant
activities. Thus, the present study was commenced
to elucidate the phytochemical constituents, in vivo
membrane stabilizing activity, CNS depressant activities,
and GI motility of the methanolic extract of L. purpureus
seeds.

Materials and Methods
Sample collection and preparation
The seeds of L. purpureus were collected from Noakhali,
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Bangladesh, and identified by Professor Dr. Shaikh
Bokhtiar Uddin, Department of Botany, University of
Chittagong. The fresh plant seeds were then sun-dried, and
the dried seeds were ground into powders. A total of 500 g
of crushed powder was soaked with 1.5 L of methanol and
stored for 15 days in the bio-safety cabinet. Afterward, the
solution was filtered initially using a clean cloth and then
the Whatman filter paper. A rotary evaporator was used
to sieve the derived filtrate to make brownish-colored
gummy extract labeled as crude methanol extract (20).

Phytochemical screening

The extracted crude sample was investigated for the presence
of alkaloids, phenols, flavonoids, carbohydrates, tannins,
glycosides, saponins, phytosterols, proteins, steroids,
and terpenes. The existence of these phytochemicals
was verified using established phytochemical screening
methods (21,22).

Membrane stabilizing activity

In vitro membrane stabilizing activity was performed for
methanol extract of L. purpureus. Membrane stabilizing
L. purpureus seeds’ activity to inhibit hypotonic and heat-
induced hemolysis of human erythrocytes was evaluated
by following the method of previously published articles
(23,24).

Central nervous system (CNS) depressant activity

Two methods (open field and hole board test method) were
applied (25). Mice were classified into four groups and
denoted as group-I (negative control), group-II (positive
control), group-III, and group-IV (experimental). Each
group contained an equal number of mice (n=5). Each of
the mice of groups I, I1, III, and IV received distilled water
(10 mL/kg), diazepam (1 mg/kg), and plant extract of 200
and 400 mg/kg body weight, respectively.

Open field method

In the open field method, mice received distilled water,
diazepam, or plant extracts. They were analyzed at a
time interval of three minutes by observing the number
of square areas crossed. The mean number of square
fields crossed by each mice group was compared with the
negative controls to detect the CNS depressant behavior
(18,20). In this experiment, group-I received distilled
water (10 mL/kg), group-II received diazepam (1 mg/kg),
group-III and group-IV received seed extracts at 200 mg/
kg and 400 mg/kg body weight, respectively.

Hole board method

In this method, the head dipping of mice was observed in
a hole at least up to eye level. An elevated number of head-
dipping compared to negative control suggests anxiolytic
activity. On the other hand, sedative activity refers to a
reduced number of head-dipping compared to control.
The hole board equipment comprises 16 holes with a
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wooden chamber (40 x 40 x 25 cm?); each hole has a 3cm
diameter. The vertical extension of this equipment is 25
cm so that the movement of mice can be viewed through
the holes in a furtive manner. After 60 minutes, each of
the mice group received either water, diazepam, or plant
extract. Each mouse from different groups was held off to
one side of the screen, recording the number of head dips
for 5 minutes (21,26).

Gastrointestinal (GI) motility activity

This study followed standard laboratory protocol to
evaluate this function (27). Here, applied castor oil for the
GI transition. In this experiment, mice were distributed
into four main groups. Each group contained an equal
number of mice (n=4). Mice were fasted for 18 hours
and received free access to water. Then, mice were treated
with distilled water, standard drugs (loperamide), and
plant extracts. After thirty minutes, each mouse of all four
groups was orally treated with 1 mL of marker (charcoal
suspension of 10% in 5% gum acacia). Each mouse was
sacrificed fifteen minutes later, and the dissected small
intestine was put on a clean field. The distance traversed
by charcoal was carefully examined and determined by a
measuring scale. The pylorus’ space to the caecum flowing
through the charcoal plug was represented as a percentage
of the small intestine (28,29). The inhibition percentage
was determined by using the following equation (29).

P[%=(%j><100

0, _ 0,
% Inhibition {IP % (Control) — IP % (treatment)}
IP % (Control)
Here, PI = Peristaltic index; LM = Length of charcoal
meal; LSI = Length of the small intestine.

Statistical analysis

All the results, including in vitro and in vivo analysis,
are expressed as mean + SD. P values were analyzed
statistically by One-way ANOVA with post-hoc Dunnett’s
multiple comparisons test, and P<0.05 was considered
statistically significant. Statistical analysis was performed
using the statistical software package for social science
(SPSS, version 23, IBM Corporation).

Results
Phytochemical screening
The phytochemical screening of methanolic extract of
L. purpureus seeds showed the presence of alkaloids,
glycosides, carbohydrates, phenols, saponins, flavonoids,
tannins, and proteins (Table 1). However, phytosterols,
terpenes, and steroids were absent. Tests were repeated
three times to avoid error.

From the analysis of different concentrations of
methanol extract of L. purpureus seeds (MELPS) on

hypotonic solution-induced hemolysis of the erythrocyte
membrane, it was observed that the higher concentration
of MELPS (9 mg/mL) resulted in the highest percentage
of inhibition (60.51 + 0.889) of hemolysis of RBC. On
the other hand, the standard acetylsalicylic acid (ASA)
showed 70.04 + 0.132% inhibition of hemolysis (Table
2). Again, on heat-induced hemolysis of the erythrocyte
membrane, it was observed that the higher concentration
of MELPS (9 mg/mL) resulted in the highest percentage of
inhibition (33.97 £ 0.21) of hemolysis of RBC. At the same
time, ASA showed 58.48 + 0.24% inhibition of hemolysis
(Table 3).

CNS depressant activity

Open field test

In the case of CNS depressant activity in the open field
method, both doses of plant extracts produced decreased
movement compared to the control group at 0-60 minutes
in a dose-dependent manner. The mice that were received

Table 1. Preliminary phytochemical screening of the methanolic extracts of
L. purpureus Membrane stabilizing activity

Phytochemicals Methanolic extract

Alkaloids +
Carbohydrates +
Glycosides +
Saponins +

Phytosterols -

Phenols +
Tannins +
Flavonoids +
Proteins +
Terpenes -
Steroid -

“n

“+” indicates presence and “-” indicates the absence of phytochemicals

Table 2. The effect of different concentrations of methanolic extract of L.
purpureus seeds on hypotonic solution-induced hemolysis of erythrocyte
membrane

Optical density of
samples in hypotonic
solution (Mean # SD)

% Inhibition of

Treatment Dose .
hemolysis

Control - 1.57 +0.010 -

MELPS1 1 mg/mL 1.213 +0.015 22.72+£0.749"
MELPS3 3 mg/mL 0.998 + 0.002 36.43 +0.482™"
MELPS5 5 mg/mL 0.893 + 0.006 43.10 £ 0.707""
MELPS7 7 mg/mL 0.840 + 0.006 46.28 £ 0.500"
MELPS9 9 mg/mL 0.620 + 0.010 60.51 +0.889"""
ASA 0.10 mg/mL  0.470 + 0.001 70.04 £0.132™"

Abbreviations: MELPS, methanol extract of L. purpureus seeds; ASA,
acetylsalicylic acid.

Each value represents the mean + SD (n=3). ™" P<0.001 compared to
control in one-way ANOVA with post hoc Dunnett’s t test.
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Table 3. The effect of different concentrations of methanolic extract of L. purpureus seeds on heat-induced hemolysis of erythrocyte membrane

Optical density of samples

Treatment Dose e D — % Inhibition of hemolysis
Control - 0.374 £ 0.002 - -

MELPS1 1 mg/mL 0.174 +0.008 0.100 +0.01 26.92+£0.21™
MELPS3 3 mg/mL 0.163 + 0.007 0.080 +0.01 28.37+0.41™
MELPS5 5 mg/mL 0.196 + 0.002 0.117 +0.002 30.90+0.20
MELPS7 7 mg/mL 0.201 £ 0.003 0.123 +0.002 31.25+0.27
MELPS9 9 mg/mL 0.213 £ 0.002 0.130 £ 0.002 33.97+0.217

ASA 0.10 mg/mL 0.241 + 0.003 0.053 £+ 0.006 58.48+0.24™

Abbreviations: MELPS, methanol extract of L. purpureus seeds; ASA, acetylsalicylic acid.

Each value represents the mean + SD (n=3). ™"

a sample at a dose of 200 mg/kg body weight showed the
highest activity of 28.2 + 3.1 at 60 minutes. The mice who
received a sample at a dose of 400 mg/kg body weight
showed the most increased activity of 24.40 + 3.58 at 60
minutes. But, the standard drug diazepam showed the
highest activity of 11.20 + 1.30 at 60 minutes. The results
of the CNS depressant experiments are shown in Figure 1.

Hole board test

Mice also showed potential CNS depressant activity in the
hole board test. A dose of 400 mg/kg body weight showed
the most prominent result with the highest frequency of
head dipping (54.40 + 4.51) compared with the positive
control (14.2 £+ 3.70; P<0.001). The results are presented
in Figure 2.

GI motility test

For the GI motility test, 400 mg/kg body weight dose
showed the maximum percent inhibition (22.26%), while
the standard loperamide showed the maximum percent
inhibition of 48.86% (Table 4).

Discussion
In most plants throughout nature, some common
compounds, including alkaloids, carbohydrates,

glycosides, tannins, saponins, resins, phenolic compounds,
proteins, flavonoids, and steroids, are present in the
cell wall (30). In our investigation, the phytochemical
screening of methanolic extract of L. purpureus seed
revealed alkaloids, glycosides, carbohydrates, phenols,
saponins, tannins, flavonoids, and proteins. Our findings
are in line with prior research that looked at the presence
of several phytochemicals (12,31). However, we did not
find some constituents, including phytosterols, terpenes,
and steroids.

Different phytochemical studies clarified the role of
L. purpureus as a potent anti-inflammatory agent. In the
current study, different concentrations of L. purpureus
methanolic seed extracts showed potential membrane
stabilizing activities on hypotonic solution-induced

P<0.001 compared to control in one-way ANOVA with post hoc Dunnett’s t test.

hemolysis. The higher concentration (9 mg/mL) showed
the highest red blood cell hemolysis (60.51 + 0.889).
On the other hand, when we applied the standard ASA
for the comparison, it demonstrated about 70.04 +
0.132% inhibition of hemolysis. The present findings are
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Figure 1. Effect of methanolic extract of L. purpureus on the open field
test. Each value represents the mean + SD (n=5). ***P<0.001 compared
to the negative control (group I) in one way ANOVA with post hoc
Dunnett’s t test.

60 -
ok %k *k

on
g
5 45
=
=} %k % %k
<
S ]
= 30 4 T
S
S
)
9
g I
= 15 4
=l |
=
=

0 T T T

Group-I Group-1I Group-III Group-1V
(10 ml/kg) (1 mg/kg) (200 mg/kg) (400 mg/kg)

Figure 2. Effect of methanolic extracts of L. purpureus on hole board test.
Each value represents the mean = SD (n=5). *** P < 0.001 compared to
control in one way ANOVA with post hoc Dunnett’s ¢ test.
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Table 4. Gl motility profile of methanol extract in a dose-dependent manner of charcoal meals through small intestine of mice

Group Treatment Dose (mg/kg) MDTC % Motility % Of inhibition
Control Distilled water 0.2mlL/10g 46.25+1.93 36.5+1.85 78.85 +1.08 -
Standard Loperamide 5 mg/kg 46.75+1.25 18.88 + 0.97 40.32 £1.27 48.86
Group Il ME 200 200 mg/kg 45.50+1.76 30.25+0.75 66.59 +1.02 15.54
Group IV ME 400 400 mg/kg 46.13+1.48 28.25+0.88 61.30+£5.14 22.26

Abbreviations: MLTI, mean length travelled by intestine; MDTC, mean distance travelled by charcoal.

Each value represents the mean * SD (n=5).

comparable to standard anti-inflammatory drug aspirin,
reported in both in vitro and in vivo experiments where
flavonoids showed significant stabilizing potential on
lysosomes (12,32,33). In contrast, both tannins and
saponins can bind to cations that stabilize red blood cells
(12). Our current investigation provides evidence that
the membrane stabilizing activity of L. purpureus plays
a profound membrane stabilizing activity because of its
flavonoid or tannin contents.

Anxiety and depression-related disorders are increasing
day by day around the globe. To investigate the role of
L. purpureus, we used the methanolic seeds extract that
indicated the suppression of the locomotor’s activity. An
increase in locomotor activity is probably attributed to a
rise in alertness. So, we applied two methods, including
open field test and whole board test for CNS depressant
potential experiment where those mice that received a
dose of 400 mg/kg body weight showed the highest result
(54.40 + 4.51) compared to the positive control (14.2 *
3.70) depicting the amplitude of movements compared
to the standard drug diazepam. Because the locomotor
activity measures the CNS excitability, a decrease in it may
indicate the extracts depressing or sedative properties
(34-36).

Antimotility drugs act as the mainstay agents for the
treatment of diarrhea. Many natural plants showed their
antimotility potential on the intestine (37). We have also
investigated the antimotility efficacy of L. purpureus. For
the GI motility test, our results showed that a dose of 400
mg/kg body weight has the maximum % of inhibition
(22.26%) compared with standard drug loperamide
(48.86%), proving its antimotility activity.

Conclusion

In conclusion, L. purpureus seeds could be a source of
potent membrane stabilizing agents, anti-CNS depression-
related disorders, and antimotility agents that can fulfill
current therapeutic needs. Further pharmacological
studies are suggested to understand the in-depth
mechanism of action and precise biological applications.
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