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ABSTRACT
Thrombotic diseases such as myocardial or cerebral infarction are serious consequences of the thrombus formed in blood vessels.
Thrombolytic agents are used to dissolve the already formed clots in the blood vessels. However, these drugs have certain
limitations which cause serious and sometimes fatal consequences. Herbal preparations have been used since ancient times for the
treatment of several diseases. So, the aim of present work was to investigate whether our selected Extract of Aegle marmelos L. leaf
possess thrombolytic and antithrombotic activity or not. During this study analysis of thrombolytic activity of Aegle marmelos leaf
extract using a simple and quick in-vitro clot lysis assay was performed which exhibited maximum 84 % clot lysis at 800 µg/ml
concentration in 90 mins of incubation at 37ᵒ C. Various concentrations of leaf extract i.e. 200µg/ml, 400µg/ml, and 800µg/ml were
tested at time intervals of 90 mins and incubation at 37ᵒ C for observing maximum clot lysis. The result findings indicated that
concentrations of leaf extract enhanced the percentage of clot lysis in dose dependent manner However; streptokinase a reference
standard and water were used as a positive and Negative control showed clot lysis maximum 89% and 2% in 90 mins of incubation
respectively.
Keywords: Thrombolytic activity, Aegle marmelos, Thrombotic disorders, streptokinase.

INTRODUCTION

A

blood clot (thrombus) developed in the circulatory
system due to the failure of hemostasis causes
vascular blockage and while recovering leads to
serious consequences in atherothrombotic diseases such
as acute myocardial or cerebral infarction, at times
leading to death1. Thrombolysis is a complex mechanism
which interacts with clot components and surrounding
plasma. In this interaction, plasmin, plasminogen,
plasminogen activator and fibrin are involved2. Commonly
used thrombolytic agents are alteplase, anistreplase,
streptokinase, urokinase and tissue plasminogen activator
3
(TPA) to dissolve clots . All available thrombolytic agents
still have significant shortcomings, including the need for
large doses to be maximally effective, limited fibrin
specificity and bleeding tendency. Because of the
shortcomings of the available thrombolytic drugs,
attempts are underway to develop improved
recombinant variants of these drugs4.
More selective thrombin inhibitors and antiplatelet
agents are more potent, but their safety remains to be
confirmed. Continued investigation in this area will
provide new insights and promote progress toward the
development of the ideal thrombolytic therapy,
characterized by maximized stable coronary arterial
1
thrombolysis with minimal bleeding . Several third
generation thrombolytic agents have been developed.
Compared with the second generation agents (altreplase),
third generation thrombolytic agents such as
monoteplase, tenecteplase, reteplase, lanoteplase,
pamiteplase, and staphylokinase result in a greater
angiographic potency rate in patients with acute
myocardial infarction, although, thus far, mortality rates

have been similar for those few drugs that have been
studied in large - scale trials5.
Since ancient times, herbal preparations have been used
for the treatment of several diseases. Herbal products are
often perceived as safe because they are "natural"6.
Epidemiologic studies have provided evidence that foods
with experimentally proved anti-thrombotic effect could
reduce risk of thrombosis. Herbs showing thrombolytic
activity have been studied and some significant
observations have been reported7. Advances of
Phytochemistry and identification of plant compounds
which are effective in curing certain diseases has renewed
the herbal medicines. Herbs and their components
possessing anti-thrombotic activity has been reported
before; however herbs that could be used for
thrombolysis has to be reported so far8.
Aegle marmelosis one such plant that was used quite
often in traditional system of medicine. It belongs to the
family Rutaceae, and popularly known as “Bael tree”9, 10.
It is indigenous to India and found wild all over the Sub
Himalayan forests, in Central, and South India. The plant
is reported to have multiple therapeutic properties such
as antiinflammatory11, antipyretic and analgesic12, anti
diabetic and hepatoprotective13activity.
MATERIALS AND METHODS
Plant Material collection and extraction
Fresh green leaves of the plant were collected in
sufficient quantity from the road city of Mumbai India.
During the month of Jan 2014, some of the leaves were
kept in sterile plastic bag duly sealed and was sent
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Pharmacognosy department for the sake
authentication as a species of Aegle marmelose Linn.

of

Preparation of extract
Collected plant material were shade dried and pulverized
into coarse powder using mortar and pestle. The dried
powdered material was extracted with Ethanol by
Maceration Process and filtered using filter Paper. The
extract obtained from the solvent were evaporated to
dryness at room temperature and suspended in sterile
14
distilled water to make the final concentration.
Streptokinase (SK) Solution Preparation
Commercially available lyophilized (Streptokinase) vial of
15, 00,000 I.U., was collected and then 5 ml of sterile
distilled water was added and mixed properly. This
suspension served as a stock from which 100µl was used
15
for in vitro thrombolysis .
In vitro Thrombolysis
Whole blood (3 ml) was drawn from healthy human
volunteers (n = 5) by phlebotomist without a history of
oral contraceptive or anticoagulant therapy. Collected
blood was transferred to Five Eppendorf tubes and
allowed to form a clot.
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sometimes in critical conditions, patients die due to
embolism.18-19 A number of earlier conducted researches
indicated that herbs and natural products possessed
20
thrombolytic activity. Thrombolytic agents that include
tissue plasminogen activator (t-PA), Urokinase (UK),
streptokinase (SK) etc are used globally for the treatment
of these diseases.21 Currently, various thrombolytic
agents in practice are being used to dissolve the clots that
have already formed in the blood vessels; but these drugs
have certain limitations and can lead to potential fatal
consequences in some cases. In this study, investigation
of thrombolytic activity of Aegle marmelos leaf extract
was carried out using a simple and rapid in-vitro clot lysis
model. The results indicated maximum 80. 34% clot lysis
at 800 µg/ml concentration in 90min of incubation as
mentioned in Table No-2. The results indicated clearly
that concentrations of leaf extract enhanced the
percentage of clot lysis. However; streptokinase SK a
reference standard and water were used as a positive and
negative control that showed clot lysis maximum 89% and
2% in 90mins of incubation respectively.
Table 1: In vitro - thrombolytic activity of control (water)
and standard (Streptokinase)
Incubation time

Clot Lysis

Experiment 1: Effect of leaf extract on clot lysis

Standard

90 mins

89%

Venous blood drawn from healthy volunteers (n = 5) was
transferred in different pre weight sterile micro
centrifuge tube (500 µl/tube) and incubated at 37°C for
45 minutes. After clot formation, serum was completely
removed (aspirated out without disturbing the clot
formed) and each tube having clot was again weighed to
determine the clot weight (clot weight = weight of clot
containing tube – weight of tube alone). Add 100 µl of
streptokinase as Positive control. Water was also added
to one of the tubes containing clot and this serves as a
negative thrombolytic control. All the tubes were then
incubated at 37°C for 90 minutes and observed for clot
lysis. After incubation, fluid obtained 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.16

Control

90 mins

2%

Maximum clot lysis observation with respect to
concentration and incubation of time
Various concentrations of leaf methanol extracts viz; 200
µg/ml, 400 µg/ml and 800 µg/ml were tested against 90
mins duration of incubation at 37ᵒ C for maximum clot
lysis.
Statistical Analysis
Data was analysed by one- way ANOVA by using student’s
t-test. Significance was set at p<0.05.
RESULTS AND DISCUSSION
Atherothrombotic diseases like myocardial or cerebral
infarction occur owing to the development of thrombus
17
that causes hindrance in the passage of vessels. Even,

Table 2: In vitro - thrombolytic activity of crude extract of
Aegle marmelos
Concentration of
crude leaf extract

Incubation Time

Clot Lysis

200 µg/ml

90 mins

40.53

400µg/ml

90 mins

60.11

800 µg/ml

90 mins

80.34

Some studies indicate that thrombolytic activity probably
due to the diverse composition of plant extracts like
phytoconstituents including rich sources of alkaloids,
flavonoids, tannins and terpenoids.
With further research on cell viability tests and in vivo
studies, this finding may have important implications in
the treatment of cardiovascular diseases which is
increasing at an alarming rate. Since the drugs used for
the cardio vascular diseases are not economical and not
accessible to the greater section of the society,
application of this study may be a soon for them.
CONCLUSION
This is however; a preliminary study yet indeed a valuable
addition in the list of natural plant products that have
been screened lately for thrombolytic activity. As,
presently the entire world is in search of and designing of
such molecules that could have therapeutic implication in
the atherothrombotic diseases like myocardial or cerebral
infarction. However; further studies ought to be
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conducted later to isolate and characterize the molecule
that have clot lysis potential.
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