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The present study was cherished to investigate in vitro thrombolytic, membrane stabilizing and anti-
bacterial activities of Allamanda neriifolia and Aegialitis rotundifolia. Different types methanolic extracts of
these two medicinal plants were tested for determining membrane stabilizing activity at a hypotonic
solution and heat induce condition by comparing with reference standard acetyl salicylic acid (0.10 mg/
mL), where thrombolytic activity assessment was done by employing Streptokinase as standard drug.
Finally, antibacterial activity was performed against Staphylococcus aureus as a Gram-positive (þve) and
Salmonella typhi, Escherichia coli and Pseudomonas aeruginosa as Gram negative (�ve) bacteria by using
disc diffusion method. In case of membrane stabilizing studies, crude methanolic extracts of A. neriifolia
at 10 mg/ml concentration, more importantly, showed 45.80% & 23.52% whereas 10 mg/ml concentration
of A. rotundifolia more significantly (p < 0.01) produced 38.40% and 27.04% inhibition of hemolysis for
both experimental conditions. Dose-dependently increased activity was found in the thrombolytic study
where 10 mg/ml concentration of both A. neriifolia and A. rotundifolia more significantly (p < 0.01)
showed 41.91% and 32.76% lysis of clot respectively by in vitro clot lysis assay method. Crude methanolic
extracts of A. rotundifolia did not show any suitable antibacterial property against the test bacteria.
However, the gram positive (þve) bacteria also seemed resistant against A. neriifolia extract but this
crude methanolic extracts was found to generate moderate antibacterial action against gram-negative
(�ve) bacteria. The obtained results confirmed the presence of thrombolytic, membrane stabilizing ac-
tivity for both plant extract along with moderate antibacterial activity for A. neriifolia.
© 2018 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

Medicinal plants have always been considered a healthy source
of life for the recuperation of various diseases.1 Therapeutic
properties of medicinal plants are very useful in healing various
diseases and the advantages what are they providing is being 100%
natural. Since ancient times, herbal preparations have been used
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for the treatment of several diseases. Herbal products are often
perceived as safe because they are “natural”.2 Botanical medicine
or phytomedicine refers to the use of any plant's seeds, berries,
roots, leaves, bark, or flowers for medicinal purposes.3 Even among
prescription drugs, minimum 25% contain at least one compound
derived from plants. The percentage might be higher if we include
over-the-counter (OTC) drugs.4 In developing countries, about 75%
of the world populations rely on traditional medicine for their
primary healthcare.5 Like other developing countries, thrombo-
embolic disorders are one of the main causes of morbidity and
mortality in Bangladesh.6 Most commonly used thrombolytic
agents for dissolving clots are alteplase, anistreplase, streptoki-
nase, urokinase, and tissue plasminogen activator.7 Almost each
tion and hosting by Elsevier Taiwan LLC. This is an open access article under the CC
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and every thrombolytic agent have significant shortcomings,
including limited fibrin specificity, bleeding tendency, and
required large doses to have a maximum therapeutic effect.
Epidemiologic studies have provided evidence that foods with
experimentally proven anti-thrombotic effect could reduce the
risk of thrombosis. Thus, herbs showing thrombolytic activity have
been studied, and a few significant observations have been re-
ported.8 Another important pathological disorder is inflammation.
This is the non-specific immune response that occurs in any type of
bodily injury or sometimes manifested due to the complex bio-
logical response of vascular tissues to harmful stimuli.9,10 From
ancient time mans were used plants to treat common infectious
diseases and even long before mankind discovered the existence of
microbes; the idea that certain plants had healing potential was
well accepted.11 A large number of bacteria can cause infections
resulting in mild to life-threatening illnesses. Bacterial infections
include: urinary tract, surgical wound infections, respiratory in-
fections, skin infections, and gastrointestinal infections. The pro-
ceeding of resistance of pathogens against antibiotics has become
a difficult issue, in the recent years caused by the baffling use of
antibiotics.12e18 Advances in phytochemistry and identification of
plant compounds that are effective in curing certain diseases have
renewed interest in herbal medicines. Allamanda neriifolia and
Aegialitis rotundifolia are the medicinal plants belong to the family
Apocynaceae and Plumbaginaceae respectively. A. neriifolia, locally
known as yellow bell which is native to the old world tropics, but
now pan-tropical.19 It was possibly domesticated in India and
southern China and is now found naturalized in almost all tropical
and subtropical regions. It is an important market vegetable in
southern and eastern Asia, e.g. India, Sri Lanka, Vietnam, Thailand,
Malaysia, the Philippines and southern China.20 Local cultivars
originally from Asia are cultivated on a small scale in tropical
America, and bitter gourd is also cultivated in the southern part of
the United States for the Asiatic kitchen. It is a common cucurbit in
the wild flora of Africa, occurring almost throughout tropical Af-
rica. It is only occasionally collected from the wild as a vegetable or
medicinal plant.19 A. rotundifolia have a discontinuous distribution
which mainly occurs in the Lesser Sunda Islands, the Moluccas,
New Guinea and northern Australia, in low mangroves on sandy
and the rocky substrate and also found in the further west. It is
locally known as banrua and is small trees or woody mangrove
shrubs that grow up to 2e3m tall.21e23 The deciduous species have
leafy stems with leathery leaves, the flowers are organized in
terminal cymose racemous inflorescences forms and fruits are
dehiscent and have a spongy mesocarp.18 Locally it is pounded
with oil and applied to relief insect bites pain but there is no sci-
entific evidence to support this therapeutic use. Both the plant
species are not native in Bangladesh and they are found here as
cultivated forms. The objective of the present study was to
investigate the possible in-vitro thrombolytic, anti-inflammatory
and antimicrobial activities of the crude methanolic extracts of
both A. neriifolia and A. rotundifolia.

2. Materials and methods

2.1. Drugs and chemicals

All chemicals and reagents used in this study were of analytical
grade. Methanol (99.5%), which was used for extraction, was pro-
cured from Sigma-Aldrich (Hamburg, Germany). Standard strep-
tokinase and acetyl salicylic acid were purchased from Beximco
Pharmaceuticals Limited, Bangladesh. Again during conducting an
antibacterial assay of plant extracts Ampicillin, Cefoxitin, Penicillin,
and Imipenemwas procured from Square Pharmaceuticals Limited,
Bangladesh (Kaliakoir, Gazipur, Bangladesh).
2.2. Plant materials

For this present investigation, thewhole plant of A. neriifoliawas
collected from Noakhali, Bangladesh and was identified by the
expert of National Herbarium Institute, Mirpur, Dhaka, Bangladesh.
(Accession number: DACB-38329). The other plant, A. rotundifolia
(whole plant) was collected from Sonadia Island, Bangladesh and
was ascertained by the expert of National Herbarium Institute,
Mirpur, Dhaka, Bangladesh. (Accession number: DACB-38310). Both
of these plants were collected during January, 2016.

2.3. Extraction

After collection of whole plants of A. neriifolia and A. rotundifolia
were thoroughly washed with water. Then the collected plant
materials were chopped, dried, and powdered. About 500 g of the
powdered materials of each plant were soaked in 1.5 L of methanol
at room temperature for two weeks. Then the solution was filtered
using filter cloth and Whatman filter paper no. 1 (Sargent, Welch,
USA) and concentrated with a rotary evaporator (RE-52AA). It
rendered a brown granular. The brown granular were designated as
crude methanolic extracts.

2.4. Red blood cells (RBC) collection

Human RBCs were collected for conducting thrombolytic and
membrane stabilizing assay. RBCs collected from the human was
male, 65 kg, fair complexion and free from diseases (using a pro-
tocol approved by Institutional Ethics Committee). The collected
RBCs were kept in a test tube with an anticoagulant EDTA under
standard conditions of temperature 23 ± 2 �C and relative humidity
55 ± 10%.

2.5. Thrombolytic activity

The thrombolytic activity of all extracts was evaluated by the
method developed by Daginawala (2006)24 and modified by Kaw-
sar et al. (2011)25 using streptokinase (SK) as the standard.

2.5.1. Specimen
Five different test solutions for this two respective plant were

used to evaluate the thrombolytic activity of the plant extract. The
extract of both plants was dissolved in methanol and shaken
vigorously on a vortex mixer to prepare different concentrations
(2, 4, 6, 8 and 10 mg/ml respectively) of the test samples. The
suspension was kept overnight and decanted to remove the solu-
ble supernatant, which was filtered through a 0.22-micron syringe
filter. 100 ml of the methanolic preparations of the plant were
added to the microcentrifuge tube containing the clots to check
thrombolytic activity,24,25 where streptokinase was employed
as positive control and methanol was employed as negative
control.

2.5.2. Thrombolytic activity
During this study 7 ml of venous blood was drawn from healthy

volunteers (n ¼ 3) and transferred to different pre-weighed ster-
ilized microcentrifuge tube (1 ml/tube). The microcentrifuge tubes
were exposed to incubation at 37 �C for 45 min. After the forma-
tion of a clot, serum was completely discarded from the tubes
(carried out without disturbing the clot formed) and each tube
having clot was again weighed to determine the weight of the clot
(clot weight ¼ weight of clot containing tube e weight of tube
alone). Each micro-centrifuge tube containing clot was appropri-
ately labeled and 100 ml of the plant extract with various con-
centrations (2, 4, 6, 8 and 10 mg/ml respectively) was added to the
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tubes accordingly. As a positive control, 100 ml of streptokinase and
as a negative non thrombolytic control, 100 ml of methanol were
distinctly added to the control tubes numbered. After that, the
tubes were incubated again at 37 �C for 90 min and observed for
clot lysis. After the following incubation, the obtained fluid was
discarded from the tubes and they were again weighed to observe
the difference in weight after clot disruption.24,25 Finally, differ-
ence obtained in weight was calculated and the result was
expressed as percentage of clot lysis following the under beneath
equation

% of clot lysis ¼ ðWt: of released clot=clot wt:Þ � 100%

2.6. Membrane stabilizing activity

In vitro membrane stabilizing the activity of the extractives was
performed by using hypotonic solution and heat-induced hemo-
lysis of erythrocyte membrane by the method developed by Shinde
et al. (1999)26 and modified by Sikder et al. (2011).27

2.6.1. Hypotonic solution-induced hemolysis
The experiments were carried out with a hypotonic solution

where extraction solvent at 1 mg/ml is used as a control. The test
sample consisted of stock erythrocyte (RBC) suspension (0.50 mL)
with 5 ml of hypotonic solution (50 mM NaCl) in 10 mM sodium
phosphate buffer saline (pH 7.4) containing either the different
methanolic extract (1.0 mg/mL) or Acetyl Salicylic Acid (0.10 mg/
mL). The Acetyl Salicylic Acid was used as a reference standard and
methanol was employed as control. The mixtures were incubated
for 10 min at room temperature, centrifuged for 10 min at 3000 g
and the absorbance (O.D.) of the supernatant was measured at
540 nm using Shimadzu UV spectrophotometer.

The percentage inhibition of either hemolysis or membrane
stabilization was calculated using the following equation:

% inhibition of hemolysis ¼ 100� fðOD1� OD2Þ=OD1g

Where,

OD1 ¼ Optical density of hypotonic-buffered saline solution
alone (control) and
OD2 ¼ Optical density of test sample in hypotonic solution.
2.6.2. Heat induced hemolysis
Aliquots (5 ml) of the isotonic buffer, containing 1.0 mg/ml of

different extracts of the plant were put into two duplicate sets of
centrifuge tubes 16. The vehicle methanol, in the same amount, was
added to another tube as a control. Erythrocyte suspension (30 mL)
was added to each tube and mixed gently by inversion. One pair of
the tubes was incubated at 54 �C for 20 min in a water bath. The
other pair was maintained at 0e5 �C in an ice bath. The reaction
mixture was centrifuged for 3 min at 1300 g and the absorbance of
the supernatant was measured at 540 nm using UV spectrometer.
The percentage inhibition or acceleration of hemolysis in tests and
was calculated using the following equation:

% inhibition of hemolysis ¼ 100� fðOD2� OD1Þ=OD3� ΟD1g

Where,

OD1 ¼ test sample unheated,
OD2 ¼ test sample heated and,
OD3 ¼ control sample heated
2.7. Antibacterial activity

2.7.1. Test organisms
Gram-positive bacteria (Staphylococcus aureus), Gram negative

bacteria (Escherichia coli, Pseudomonas aeruginosa, Salmonella
typhi). The bacterial strains used for the experiment were collected
from pure cultures from the Institute of Chittagong veterinary and
animal sciences university. Antibacterial activities of both
A. neriifolia and A. rotundifoliawere determined according to Kirby-
Bauer's Disc diffusion method.28

2.7.2. Procedure
The antimicrobial screening which is the first stage of antimicro-

bial drug research is performed by several ways, but we used Kirby-
Bauer's Disc diffusion method which is widely accepted method for
in-vitro antimicrobial screening.28 Previously sterilized four petri
dishes were flooded with Mueller-Hinton Agar media and after so-
lidification of the media desired culture of micro-organism was
inoculated on the plate through cotton burg stick which is already
soaked into thedesiredmicrobial culture broth. Samplewasprepared
by dissolving 1 mg extract in 1 ml methanol (1 mg/ml) and loaded
into dried and sterilizedfilter paper discswithdifferent ml/disc (50 ml/
disc, 75 ml/disc, and 100 ml/disc respectively) using micropipette.
Thesediscswere transferred to eachpetri dish carefully using a sterile
forceps and allowed to dry for 24 h at room temperature. The dishes
were then incubated at 37 �C for 24 h to allow optimal growth of
microorganism. Then the dishes were observed for bacterial growth,
which can be expressed in term of zone of inhibition (in millimeter)
by using antibiotic zone scale. Different antibiotics (Ampicillin, Imi-
penem) and sterile filter paper disc with respective solvent (meth-
anol) of 25 ml were used as positive and negative control respectively.
If the test sample possesses any antimicrobial activity, it will reduce
the growth of the microorganisms and a clear, distinct zone of inhi-
bition will be appeared surrounding the medium. The antimicrobial
activity of the test sample was calculated bymeasuring the diameter
of zone of inhibition expressed in centimeter.

2.8. Statistical analysis

All the above assays were conducted in triplicate and repeated
threes for consistency of results and statistical purpose. The data
were expressed as Mean ± SD and analyzed by one-way analysis of
variance (ANOVA) followed by Dunnett ‘t’ test using SPSS software
of 10 version. p < 0.05 was considered statistically significant.

3. Results

3.1. Thrombolytic activity

The effects of both A. neriifolia and A. rotundifolia on in-vitro clot
lysis are tabulated in Table 1. From Table 1, it is evident that the
percentage of clot lysis was 58.49% when 100 ml of streptokinase
(30,000 I.U.) was used as a positive control, while in the case of
methanol (negative control) the percentage of clot lysis was negli-
gible (1.32%). The percentage of clot lysis were dose-dependently
increased for both of this plant extract, whereas 10 mg/ml concen-
tration showedmore significant clot lysis thatwas 41.91% and32.76%
respectively (p< 0.01) respectively for A. neriifolia andA. rotundifolia.
While their clot lysis potential is compared with each other than
A. neriifolia found todominate over clot lysis activity ofA. rotundifolia.

3.2. Membrane stabilizing activity

The crude methanolic extracts of both A. neriifolia and
A. rotundifolia were also subjected to analyze membrane stabilizing
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activity using standard protocol and the acquired results
were expressed statistically in Tables 2 and 3. Here, crude methanol
extracts (ME) of different concentration showed different effect with
a value of various inhibition of hemolysis caused by hypotonic so-
lution and heat-induced hemolysis. In the case of hypotonic solution
induced hemolysis, 10 mg/ml concentration of both plant extracts
showedmaximum% inhibition of hemolysis respectively 45.80% and
38.40% whereas the standard Acetylsalicylic acid (0.10 mg/mL)
revealed 63.81% inhibition of hemolysis. Otherwise, in the case of
heat-induced hemolysis, 10 mg/ml concentration of both plant ex-
tracts displayed 23.52% and 27.04% inhibition of hemolysis respec-
tively while the standard showed 49.93% inhibition of hemolysis.
Moreover, in membrane stabilizing potentiality of A. neriifolia
showed higher value while comparing with A. rotundifolia.

3.3. Antibacterial activity

The effects of crude methanolic extracts of both A. neriifolia and
A. rotundifolia on antibacterial screening have been represented in
Tables 4 and 5. Crude methanolic extracts of A. rotundifolia did not
show any considerable antibacterial activity against the test bac-
teria. As we didn't find any anti-microbial activity in gram negative
(�ve) spectrum and also even in gram positive (þve) spectrum. So,
we can say that the test sample is resistant against both the gram
positive and gram negative bacteria. The crude methanolic extracts
of A. neriifolia were also resistant against gram positive (þve)
bacteria but it produced moderate antibacterial activity against
gram-negative (�ve) bacteria such as: S. typhi and E. coli.

4. Discussion

WHO reported that almost 80% of world's population uses me-
dicinal plant extracts or their constituents as folk medicine in
traditional therapies.14 Our present study was an attempt to
compare the clot lysis potentiality of methanolic extracts of
A. neriifolia and A. rotundifolia. The comparison of the positive
control (streptokinase) with negative control clearly demonstrated
that clot dissolution does not occur when methanol was added to
the clot. Encouraged by the result of the positive control, we
compared five different concentrations of the test sample of two
different plants in the same manner with the negative control and
observed significant thrombolytic activity, where A. neriifolia
dominated over A. rotundifolia. Nowadays, cell surface or blood
vessel are blocked by the deposition of platelets, tissue factor, and
fibrin through thrombosis or blood clot formation has become a
critical event.29 During this biological process platelets are playing
the major role in the process of thrombosis is initiated when the
activated platelets form platelets to platelets bonds. Finally, a
complex process of plaque formation and growth activated
Table 1
Effects of different concentration of methanolic extracts of both A. neriifolia and A. ro

Treatment % of clot lysis of A. neriifolia (mean ± SD

ME (2 mg/ml) 8.45 ± 1.82
ME (4 mg/ml) 15.34 ± 1.02
ME (6 mg/ml) 22.31 ± 1.68
ME (8 mg/ml) 29.28 ± 1.76*
ME(10 mg/ml) 41.91 ± 1.65**

Blank (water) and Streptokinase

Treatment % of clot lysis
Streptokinase 58.49 ± 0.68***
Blank 1.32 ± 0.77

Here, ME stands for methanolic extract and all the value expressed as mean ± SD wh
Distilled water was employed as negative control and streptokinase was employed a
platelets is generated. Then activated platelets bind to the leuco-
cytes.30 Most of the thrombolytic agents lyse clot by disrupting the
fibrinogen and fibrin contained in a clot. Among all of them,
plasmin is one of the natural anti-thrombotic agents, which is itself
activated from cell surface bound plasminogen which is then ulti-
mately leads to fibrinolysis.31 Very recently large number of
research works have been undertaken to discover antithrombotic
agents (anticoagulant and antiplatelet) from plants and natural
food sources in order to the prevention of coronary events and
stroke.32 At our present finding, we tried to find whether the herbal
preparations of methanolic extract of A. neriifolia and A. rotundifolia.
possess clot lysis potentiality or not, while we also compare their
clot lysis potentiality to find out the better alternatives in place of a
synthetic drug with untoward side effects. When we compared the
result of positive control (streptokinase) with that of negative
control (methanol), we found that there was a negligible amount of
clot disruption when methanol was added to the clot. This promi-
nent result encouraged us to compare five different test samples of
two different plants in the same manner against the negative
control and observe significant thrombolytic activity. It was re-
ported that phytochemicals like saponin, alkaloids, and tannin are
responsible for the thrombolytic activity.33 As the methanolic
extract of the both of this plant possess saponin, alkaloids, therefore
may be the probable reason for demonstrating the thrombolytic
activity of both these plants.18,20,22

The present study is also an evidence that themethanolic extract
of A. neriifolia and A. rotundifolia dose-dependently protect the hu-
man erythrocyte membrane against both hypotonic solution
induced and heat induced condition, where A. neriifolia also domi-
nated over membrane stabilizing potentiality of A. rotundifolia.
During inflammation, phagocytes release many lysosomal enzymes
and hydrolytic components to the extracellular space, which assists
a variety of disorders by inducing damages of the surrounding or-
ganelles and tissues.34 Studies also evidence that non-steroidal
anti-inflammatory drugs act through stabilization of lysosomal
membranes by inhibiting these lysosomal enzymes. Again, lysis of
the RBC membranes accompanied by the oxidation when exposed
to harmful substances such as hypotonic medium, heat, etc through
lysis of hemoglobin.35 Thus the mechanism of anti-inflammatory
activity of the plant extract is assessed by considering their poten-
tials in inhibition of hypotonicity and heat induced RBC membrane
lysis because human RBC membranes are considered similar to
lysosomal membrane components.36 One can also assume that the
possible mode of action of the extract and standard anti-
inflammatory drugs may be connected with binding to the
erythrocyte membranes through consequent alteration of surface
charges of cells. Some research works were able to reveal the name
of some responsible chemical components present in the extracts,
which are well known for their anti-inflammatory activity.37 Both
tundifolia on in-vitro clot lysis.

) % of clot lysis of A. rotundifolia Roxb. (mean ± SD)

9.57 ± 1.06
13.35 ± 1.67
19.35 ± 1.84
28.23 ± 1.97*
32.76 ± 1.22**

ere, level of significance sated at *** for p < 0.001, ** for p < 0.01, * for p < 0.05.
s positive control.



Table 2
Effects of crude methanolic extracts of both A. neriifolia and A. rotundifolia on hy-
potonic solution-induced hemolysis of erythrocyte membrane.

Treatment % inhibition of
hemolysis of
A. neriifolia

% inhibition of
hemolysis of
A. rotundifolia Roxb.

Blank
ME (2 mg/ml) 22.80 ± 0.49 11.02 ± 0.68
ME (4 mg/ml) 30.80 ± 0.36 18.10 ± 0.99
ME (6 mg/ml) 35.30 ± 0.74 29.60 ± 0.73
ME (8 mg/ml) 40.80 ± 0.89* 36.07 ± 0.89*
ME (10 mg/ml) 45.80 ± 0.77** 38.40 ± 0.94**
Acetyl salicylic acid (0.10 mg/ml) 63.81 ± 0.84*** 63.81 ± 0.84***

Here, Methanol was employed as control, ME stands for methanolic extract and all
the value expressed as mean ± SD where, level of significance sated at *** for
p < 0.001, ** for p < 0.01, * for p < 0.05.

Table 3
Effects of crude methanolic extracts of both A. neriifolia and A. rotundifolia on heat
induced hemolysis of erythrocyte membrane.

Treatment % inhibition of
Hemolysis A. neriifolia

% inhibition of
Hemolysis A. rotundifolia
Roxb.

Blank
ME (2 mg/ml) 12.94 ± 0.87 6.11 ± 0.67
ME (4 mg/ml) 16.60 ± 0.56 14.06 ± 0.61
ME (6 mg/ml) 18.33 ± 0.47 17.32 ± 0.51
ME (8 mg/ml) 21.94 ± 0.77* 19.48 ± 0.83*
ME (10 mg/ml) 23.52 ± 0.99** 27.04 ± 0.94**
Acetyl Salicylic

Acid (0.10 mg/ml)
49.93 ± 0.76***

Here, methanol was employed as control, ME stands for methanolic extract and all
the value expressed as mean ± SD where, level of significance sated at *** for
p < 0.001, ** for p < 0.01, * for p < 0.05.
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in-vitro and in vivo studies in experimental animals showed that the
flavonoids exert stabilizing effects largely on lysosomes,38 while
tannin and saponins are also capable of stabilizing the erythrocyte
membrane with an ability to bind with cations and other bio-
molecules.39 As both plant extracts possessed all of those respective
Table 4
The statistical analysis of antibacterial activities of A. neriifolia.

Test bacteria Zone of inhibition of e

Gram positive (þve) Staphylococcus aureus 25 ml 50
_ _

Gram negative (�ve) Salmonella typhi _ þ

E. coli _ _

Pseudomonas aeruginosa _ _

Here, (þþþ) ¼ highly active; (þþ) ¼ moderately active; (þ) ¼ slightly active; (�) ¼ not

Table 5
The statistical analysis of antibacterial activities of A. rotundifolia.

Test bacteria Zone of inhibition of ext

Gram positive (þve) Staphylococcus aureus 25 ml 50 ml
_ _

Gram negative (�ve) Salmonella typhi _ _

E. coli _ _

Pseudomonas aeruginosa _ _

Here, (þþþ) ¼ highly active; (þþ) ¼ moderately active; (þ) ¼ slightly active; (�) ¼ not
phytochemicals which may be the predictable cause for generating
membrane stabilizing activity.18,40 Our present research reveals that
plant methanolic extracts of A. neriifolia and A. rotundifolia showed
potent RBC membrane stabilization activity with a good protection
against both hypotonic solution and heat-induced lysis. Antibacte-
rial properties of medicinal plants are being increasingly reported
from different parts of the world. In the present work, the extracts
obtained from A. rotundifolia show moderate activity against gram-
negative bacterial strains. The results were compared with standard
antibiotic drugs penicillin, cefoxitine, imipenem, and ampicillin. In
this present screening, extracts of A. rotundifolia were found to not
active against both gram-positive and gram-negative bacterial
strains. This finding is supported by some previous reports done by
the several workers.41e44 A. rotundifolia possessed tannin, alkaloids
and steroids might account for this and the antibacterial activity
may be indicative of the presence of some metabolic toxins or
broad-spectrum antibiotic compounds. In conclusion, the obtained
results confirmed the presence of anti-microbial properties of
A. rotundifolia while A. neriifolia missed, which supports the tradi-
tional use of this plant in various diseases caused by pathogenic
microorganisms. Bioactivity-guided isolation can be carried out to
separate bioactive metabolites.

5. Conclusions

In conclusion, the obtained results confirmed the presence of
thrombolytic, membrane stabilizing activity of both plant extract
and moderate antibacterial activity of A. rotundifolia which sup-
ports the traditional use of this plant in various diseases caused by
pathogenic microorganisms and act as a basis for cardiovascular
and anti-inflammatory drug screening from a natural source.
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