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Introduction
To cure all malady of mankind, nature always acts as a great 

source of succor by providing different redress from its plants, 
animals, and other sources. Different substances containing 
medicinal value are comprised from many species of plant 
kingdom, which are yet to be examined. A large number of plants 
are constantly being veiled due to the presence of their possible 
medicinal value [1]. Allowable means of health care for poor and 
marginalized peoples are provided by medicinal plants. Different 
parts such as; leaves, stems, barks, flowers and underground parts 
of medicinal plants are most often used for traditional medicines. 
Traditional medical practitioners are using medicinal plants for 
disease-treating formulations and treatment from ancient time 
[2]. Major components of indigenous medicines are constructed  

 
from medicinal plants. Bacterial transits including; respiratory 
transits, gastrointestinal transits, skin transits, urinary tract 
& surgical wound transits causing mild to life threatening 
illnesses. Due to promiscuous use of antibiotics, the advancing 
of resistance of pathogens against antibiotics has become a 
difficult consequence in the recent years [3-8]. In developed 
countries, the main causes of morbidity and mortality are deep 
vein thrombosis, pulmonary emboli, strokes and heart attacks 
etc. [9]. Different thrombolytic agents are used as thrombolytic 
therapy to dissolve clots including; streptokinase, alteplase, 
anistreplase, urokinase, and tissue plasminogen activator (TPA). 
Inflammation, one of the most important paranormal illness and 
a freaky biological reaction of vascular tissues to exaggerated 
stimuli. In response to bodily injury, inflammation occurs as a 
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Abstract

The present study was aimed to assess ethno medicinal value of the plant. We tried to oversee in-vitro antimicrobial, thrombolytic and 
membrane stabilizing potentials of chloroform extracts of Avicennia marina leaves and barks. A. marina is an ethno medicinal plant belongs 
to the family of Acanthaceae. Crude chloroform extracts of A. marina (leaves & barks) dose dependently used for in vitro antimicrobial, 
thrombolytic and membrane stability screening. Chloroform extracts of A. marina at higher concentration evolved moderate antimicrobial 
activities against Gram negative (-ve) bacteria and were resistant against Gram positive (+ve) bacteria during assessment through disc 
diffusion method. During analysis of thrombolytic activity, 10mg/ml concentration of the extracts most significantly showed 16.33±0.49% 
lysis of clot (p<0.001), where streptokinase was used as standard & distilled water was treated as negative control. Again, Acetyl salicylic acid 
was used as standard in membrane stabilizing study whereas chloroform extracts of A.marina leaves and barks dose dependently showed 
inhibition of hemolysisat 10mg/ml, which was found 18.84±0.99% and 26.24±1.04% respectively for both hypotonic solution and heat 
induced condition of hemolysis of erythrocyte membrane.
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part of non-specific immune response [10,11]. Medicinal plants 
play a vital role in the treatment of several diseases. Avicennia 
marinaisan an ethno medicinal plant, commonly known as grey 
mangrove or white mangrove which is available in Bangladesh, 
Indonesia, Malaysia, Africa, Brazil, and Central America. The 
present study was designed to explore in vitro antimicrobial, 
thrombolytic &membrane stabilizing potentials of chloroform 
extracts of A. marina leaves and barks.

Materials and Methods
Collection of plant materials

The leaves and barks of A.marina were accumulated during 
November, 2016 from Sonadia Deep, CoxsBazar, Bangladesh. 
A.marina is locally known as Tella mada or Moricha baen. Its 
accession number was confirmed by the taxonomist of National 
Herbarium Institute, Mirpur, Dhaka, Bangladesh, which is-
38311.

Extraction
The collected leaves and barks of A. marina were properly 

washed with water. Later they were chopped, dried, and 
powdered. About 500g of the powdered materials were soaked in 
1.5 litre of chloroform at room temperature for two weeks. Then 
the solution was filtered using filter cloth and Whatman’s filter 
paper and concentrated with a rotary evaporator. It rendered a 
brown granular. The brown granular was designated as crude 
chloroform extract.

Antimicrobial activity
Antibacterial screening was determined in the presence of 

both gram positive (+ve) & gram negative (-ve) bacteria. The 
experimental bacterial strains were collected as pure cultures 
from the National Institute of Biotechnology, Savar, Dhaka, 
Bangladesh. Kirby-Bauer’s Disc diffusion method with minute 
modifications was used to determine the antibacterial activities 
of chloroform extracts of A. marina leaves and barks [12].

Thrombolytic activity

Standard drug streptokinase (SK): Marketed obtainable 
lyophilized Altepase (Streptokinase) vial (Bea¬con 
pharmaceutical Ltd.) of 15,00,000 I.U., was aggregated and 5ml 
sterile distilled water was mixed properly. This suspension was 
used as a standard from which 100μl (30,000 I.U) was used for 
in vitro clot lysis assay method described by Prasad et al. [13].

Preparation of test sample: The plant extracts were dissolved 
in chloroform and shaken vigorously on a vortex mixer to prepare 
different concentration (2, 4, 6, 8 and 10mg/ml respectively) of 
the test sample. The suspension was kept overnight and decanted 
to remove the soluble supernatant, which was filtered through a 
0.22 micron syringe filter. Thus test samples were prepared for 
thrombolytic screening. 

Thrombolytic potential analysis 
Thrombolytic potentials of chloroform extract of A. marina 

leaves and barks was carried out by the method of Prasad et al. 
[13]. 5ml of venous blood were drawn from healthy volunteers 
without a history of oral contraceptive or anticoagulant 
thera¬py, which were distributed in five different pre weighed 
sterile micro cen¬trifuge tubes (0.5ml/tube) and incubated 
at 37°C for 45 minutes. After clot formation, the serum was 
completely removed without disturbing the clot and each tube 
having clot was again weighed to determine the clot weight (clot 
weight = weight of clot containing tube - weight of tube alone). 
Each micro-centrifuge tube containing clot was properly labeled 
and 100μl of the test samples from each doses (2, 4, 6, 8 and 
10mg/ml respectively) were added to the tubes accordingly 
[13]. As a positive control, 100μl of streptokinase (SK) and as a 
negative control, 100μl of distilled water were separately added 
to the control tubes. All the tubes were then incubated at 37°C 
for 90 minutes and observed for clot lysis. After incubation, the 
fluid was removed and tubes were again weighed to observe the 
difference in weight after clot disruption. Difference obtained 
in weight taken before and after clot lysis was expressed as 
percentage of clot lysis as shown below: 

% of clot lysis = (wt. of released clot / wt. of clot before 
treatment) × 100

Membrane stabilizing activity
In vitro membrane stabilizing activity of the extractives 

was performed by using hypotonic solution and heat-induced 
haemolysis of erythrocyte membrane by the method developed 
by Shinde et al. [14] and modified by Sikder et al. [15].

Statistical analysis
The present data were represented as Mean±SD, while one 

way analysis of variance (ANOVA) followed by Dunnett ‘t’ test, 
using SPSS software of 10 version, was considered for analyzing 
the significance level of calculated values (P<0.05).

Results
Antimicrobial activity

The antibacterial effects of crude chloroform extracts of 
A. marina leaves and barks have been imparted in Table 1. 
Chloroform extracts of A. marina leaves and barks displayed 
moderate activity against gram negative (-ve) bacteria and were 
resistant against gram positive (+ve) bacteria.

Here, (+++)=highly active; (++)=moderately active; 
(+)=slightly active; (-)=No activity against microorganism. ***= 
P<0.001, **=P<0.01, *=P<0.05 (one way ANOVA tests followed 
by Dennett’s t-test on each group P<0.05 were considered 
statistically significant).

Thrombolytic activity

The effects of chloroform extracts of A. marina leaves and 
barks on in-vitro clot lysis are tabulated in Table 2. From Table 
2, it is pronounced that, when 100µl of streptokinase (30,000 
I.U.) was used as a positive control, the percentage of clot 
lysis was 45.49% whereas, water (negative control) exhibited 
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negligible clot lysis (6.03%). The percentage of clot lysis was 
dose dependently increased, whereas10mg/ml concentration 

most significantly showed 13.22% lysis of clot (p< 0.001). 

Table1: Antibacterial Activities of chloroform extracts of A. marina leaves and barks against both gram positive (+ve) and gram negative (-ve) 
bacteria.

Test Bacteria Zones of Inhibition (Cm) of Extracts Zones of Inhibition 
(Cm) of Std.

Gram

Positive

(+ve)

Staphylococcus

Aureus

25µl 50µl 75µl 100µl

Ampicillin (10µl)+++
_ _ _ _

Gram

Negative

(-ve)

Salmonella

Typhi
_ _ _ 1.3±0.042** Cefoxitin (30µl)+++

E. coli _ 1.1±0.039* 1.4±0.066** 1.6±0.056*** Cefoxitin (30µl)+++

Pseudomonas

Aeruginosa
_ _ _ 1.1±0.078** Cefoxitin (30µl)+++

Table 2: Effects of different concentration of chloroform extracts of A. 
marina leaves and barks on in vitro clot lysis.

Treatment % of Clot Lysis (Mean± SD)

CE (2mg/ml) 6.29±0.71

CE (4mg/ml) 9.46±0.87

CE (6mg/ml) 10.68±0.96**

CE (8mg/ml) 13.56±0.59*

CE(10mg/ml) 16.33±0.49***

SK 56.79±0.68***

Blank 5.13±0.97

Here, CE= Chloroform Extract, SK= Streptokinase, Level of 
Significance; ***=P < 0.005, ** = P < 0.01, * = P < 0.05.

Table 3: Effects of crude chloroform extracts of A. marina leaves 
and barks on hypotonic solution-induced haemolysis of erythrocyte 
membrane.

Treatment Concentration

Optical 
Density

of Samples 
in Hypotonic 

Solution
(Mean±SD)

% Inhibition 
of 

Haemolysis

Control _ _ _ 3.98±0.56

CE 2mg/ml 3.76±0.62 5.52±1.02

CE 4mg/ml 3.61±0.87 9.29±0.89

CE 6mg/ml 3.49±0.84* 12.31±1.23

CE 8mg/ml 3.34±0.49* 16.08±0.87

CE 10mg/ml 3.23±0.79** 18.84±0.99

Acetyl 
salicylic acid 0.10mg/ml 1.110±0.53⃰⃰ ⃰ ⃰ 69.98±1.46

Here, CE= Chloroform Extract, Level of Significance; ***= P < 0.001, 
**= P < 0.01, *= P < 0.05.

Table 4: Effects of crude Chloroform extracts of A. marina on heat 
induced haemolysis of erythrocyte membrane.

Treatment Concentra-
tion

OD of sample±SD % 
inhibition 

of 
Haemolysis  heated 

Solution
Unheated 
Solution

Control - - - 1.46±
0.29

CE 2 mg/ml 0.89±
0.46

0.78±
0.21

16.18±
.1.67

CE 4 mg/ml 0.74±
0.77

0.56±
0.37

20.00±
0.99

CE 6 mg/ml 0.59±
0.86

0.31±
0.98*

24.34±
1.29

CE 8 mg/ml 0.49±
0.67

0.15±
0.43

25.95±
1.78

CE 10 mg/ml 0.42±
0.44

0.05±
0.88**

26.24±
1.04

Acetyl 
Salicylic 

Acid
0.10mg/ml 0.69±

0.29
0.14±

0.46* * *
41.66±

0.89

Here, CE= Chloroform Extract, Level of Significance; ⃰⃰  ⃰  ⃰= P < 0.001, 
**= P < 0.01, ⃰⃰ = P < 0.05.
Membrane stabilizing activity

Crude chloroform extracts of A. marina leaves and barks dose 
dependently increased in membrane stabilizing potential which 
are represented in Table 3 & 4, whereas 10mg/ml concentration 
more significantly showed 10.11% & 27.76% inhibition of 
haemolysis respectively by hypotonic solution and heat induced 
haemolysis of erythrocyte membrane. Acetyl salicylic acid was 
used as standard in membrane stabilization. ASA (0.10mg/mL) 
revealed 69.98%& 71.97% inhibition of haemolysis respectively 
induced by hypotonic solution and heat induced haemolysis 
correspondingly.
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Discussion
Recent strategies for discovering novel drugs from 

unexplored natural resources recommended marine plants as 
an important source of potentially useful chemicals [16]. Phyto 
chemical screening and determination of biological activities 
are essential steps for exploration. Employing a wide range of 
bioassays [17] is valuable not only for preliminary biological 
characterization of new compounds, but also an essential 
guidance of the chemical isolation procedures [18]. Antibacterial 
agents are showing their activity against microorganisms by 
inhibiting cell wall synthesis [19,20], they accumulate in plasma 
membrane of bacterial and causing depletion of energy [21].
Through interfering in the permeability of cell membrane, 
antibacterial agents changes the structure and function of key 
cellular constituents, resulting in mutation, cell damage, and 
finally leads to death [22]. The medicinal properties of the 
Avicennia marina lie in a several chemical group such as tannins, 
flavonoids, glycosides carbohydrates, organic acids and terpenes 
[23]. Many parts of the Avicennia marina plant especially leaves 
and barks possess antibacterial properties due to presence 
of tannins and flavonoids [24,25]. This Plant also synthesize 
huge amount of aromatic compound among which phenols or 
their oxygen substituted derivatives are predominant [26]. 
These compounds provide protection against microbes for 
the plant [27]. This is great to Avicennia marina plant extract 
showed to have phyto chemicals responsible for antibacterial 
effects [28]. May be that is why the crude chloroform extracts of 
Avicennia marina surprisingly showed significant antibacterial 
activity against Gram negative (-ve) bacteria. Very recently 
phyto pharmacological investigation able to create a new field 
to discover plant derivative drugs and renew the attention 
in herbal medicines, where 30% of the pharmaceuticals are 
prepared from plants derivatives [29] Some severe outcomes 
such as stroke and myocardial in ¬fraction manifested due to 
the failure of hemostasis and consequent for¬mation of blood 
clots in the circulatory system. Fibrinolytic agents such as 
urokinase, tissue plasminogen activator and streptokinase used 
for clinical intervention for pathological development of blood 
clots. Many research works have been undertaken to discover 
antithrombotic (anti¬coagulant and anti platelet) effect of plants 
and natural food sources in order to prevention of coronary 
events and stroke [30]. In the present study chloroform extract 
of Avicennia marina showed significant thrombolytic activity, 
this effect may be possible due to phyto constituents such 
as tannin, alkaloid, and saponin present in the plant extracts 
affecting acti-vation of plasminogen both by fibrin-dependent 
and fibrinindependent mechanisms similar to Streptokinase 
which causes extra production of plasmin which breaks down 
fibrin the major constituent of thrombi, to dissolve unwanted 
blood clots. Several studies support our present find¬ings 
[31]. Present study evidenced that the chloroform extract of 
the plant dosedependently protects the human erythrocyte 
membrane against lysis induced by hypotonic solution and heat 

induced condition. 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 organelles and tissues [32]. 
Studies 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 [33]. Thus mechanism of anti-inflammatory activity 
of the plant extract is assessed by considering their potentials 
in inhibition of hypotonicity and heat induced RBC membrane 
lysis, because human RBC membranes are considered similar to 
lysosomal membrane components [34]. One can also assumed 
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 [35]. Both in vitro and in vivo studies in experimental 
animals showed that the flavonoids exert stabilizing effects 
largely only so somes [36] while tannin and saponins are also 
capable of stabilizing the erythrocyte membrane with an ability 
of binding with cations and other bio molecules [37]. Our present 
research reveals that plant chloroform extracts showed potent 
RBC membrane stabilization activity with a good protection 
against both hypotonic solution induced condition may be this 
due to the presence of phyto constituent like flavonoid

Conclusion
This study corroborated that the crude chloroform extracts 

of A. marina (leaves & barks) at higher concentration bloomed 
moderate in-vitro thrombolytic & membrane stabilizing 
activities. It also manifested middling antimicrobial activities 
against gram negative (-ve) bacteria and were resistant against 
gram positive (+ve) bacteria.
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