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ABSTRACT 

Thrombotic disorders like myocardial and cerebral infarction are fatal blood clotting related diseases. Synthetic therapeutics used in 
such disorders have serious adverse effects, so there is a need to investigate some more safe natural thrombolytic agents. Present 
study is a preliminary work towards such endeavors. During this study analysis of thrombolytic activity of Bougainvillea spectabilis 
leaf extract using a simple and quick in-vitro clot lysis assay was performed which exhibited maximum 84. 24% clot lysis at 800 µg/ml 
concentration in 72 hrs of incubation. Various concentrations of leaf extract i.e. 200µg/ml, 400µg/ml, 600µg/ml and 800µg/ml were 
tested at various time intervals including; 24hrs, 48hrs and 72hrs duration of incubation at 370 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 
along with the incubation time factor. However; streptokinase SK a reference standard and water were used as a positive and 
negative control showed clot lysis  maximum 96.63% and 41.32% in  72 hrs of incubation respectively. 
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INTRODUCTION 

hrombus (blood clot) can develop in blood 
circulatory system because of homeostasis which 
causes vascular blockage that can be responsible to 

health threatening results. Atherothrombotic diseases 
like cerebral or acute myocardial infarction can also even 
lead to death.1 Thrombolysis is a complex mechanism 
which interacts with clot components and surrounding 
plasma. In this interaction, plasmin, plasminogen, 
plasminogen activator and fibrin are involved.2 The 
thrombolytic activity of plasma is physiologically very 
important.3-4 Usually, thrombolytic agents are 
anistreplase, streptokinase, alteplase, TPA (tissue 
plasminogen activator) and urokinase.1,5 All available 
thrombolytic agents still have significant shortcomings, 
including the need for large doses to be maximally 
effective, limited fibrin specificity and bleeding tendency. 
Due to shortcoming of accessible thrombolytic drugs, 
studies are underway to design new improved 
recombinants variants regimen.6 Aspirin and Heparin are 
significantly effective for activation of lysis and 
prevention of reocculusion.7 The selective antiplatelet 
agents and thrombin inhibitor are most potent though 
safety is yet a main concern. The new studies and 
investigations in this area will give new imminent that 
encourage the advancement of the ideal thrombolytic 
therapy.1 The use of herbal for treatment of disease has 
been in practice since ancient times. Herbal medicines are 
considered safer due to their natural activity.8 It has been 
reported from studies that herbal products showing their 
thrombolytic activity significantly.9 With the advancement 

in phytochemistry and identification of new plants 
compounds having significant efficacy against certain 
diseases, it has been proved by research conducted on 
herbal medicines. The anti thrombotic activity of herbs 
and their natural compound has reported previously.10-11 
Nyctaginaceae family of plants has significant importance 
regarding herbal medicines. Three species of genus 
Bougainvillea are important e.g. B. peruviana, B. glabra 
and B. spectabilis from horticultural point of view.12 It has 
been reported that leaf extracts of Bougainvillea 
spectabilis have medicinal properties e.g. antiviral, anti 
inflammatory, antibacterial, anti-diabetic, anti-fertility 
potential and larvicidal.13-19 The significant effective 
constituent 3-o-methylchiroinositol (D-pinitol) isolated 
from leaves of B. spectabilis that has biological activity. In 
Northern part of Nigeria crude extract of B. spectabilis is 
still used as remedy of multiple diseases.20-21 The purpose 
of the undertaken research study was to evaluate 
thrombolytic activity of Bougainvillea spectabilis leaves 
extract. 

MATERIALS AND METHODS 

Collection and authentication of plant material 

Fresh green leaves of the plant were collected in 
sufficient quantity from the road city in of Karachi, 
Pakistan during the month of May 2012. Some of the 
leaves were kept in sterile plastic bag duly sealed and was 
sent to Museum of Natural History, Islamabad  for the 
sake of authentication as a species of Bougainvillea i.e. B. 
spectabilis. 

Evaluation of In Vitro Thrombolytic Activity of Bougainvillea Spectabilis Leaf Extract

T
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Preparation of extract 

The collected leaves of Bougainvillea spectabilis after 
authentification were brought to the laboratory of 
Federal Urdu University of Arts, Science and Technology 
(FUUAST), Karachi, Pakistan. The extract was prepared in 
5% concentration (5 grams of weighted Bougainvillea 
spectabilis leaves added in 100 ml of distilled water). The 
aqueous extract was prepared by boiling method of tea in 
water bath by constant agitation of for 15 minutes. After 
extract preparation, coarse suspended particles of tea 
were removed by passing through strainer and later by 
passing via 0.22um filter.22 The extract was stored in 
refrigerator in small vials as aliquots for further use. 

In vitro Thrombolytic analysis 

The thrombolytic activity of Bougainvillea spectabilis was 
done by following the methods of using streptokinase 
(SK) as a standard reference.23-24 

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 (30,000 
I.U) was used for in vitro thrombolysis.25 

Blood Collection 

Whole blood (3 ml) was drawn from healthy human 
volunteers (n = 10) by phlebotomist  without a history of 
oral contraceptive or anticoagulant therapy.26 500 µl of 
blood was transferred to each of the ten previously 
weighed alpine tubes to form clots. 

BIOASSAY 

Effect of crude leaf extract on clot lysis 

Blood sample (500µl) was distributed in pre weighed 
sterile micro centrifuge tubes and incubated at 370C for 
90min for clot formation. After clot formation, the serum 
was finely and completely aspirated without disturbing 
the clot and the tubes were again weighed to determine 
the clot weight: 27 

(Clot weight = Weight of the tube containing clot – 
Weight of the empty tube). 

Each eppendorf tube containing clot was properly labeled 
and 100 µl of plant extract was added to the tubes. On 
the other hand, as a positive control, 100 µl of SK and as a 
negative non thrombolytic control, 100 µl of distilled 
water were separately added to the numbered control 
tubes. 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.27 
Difference obtained in weight taken before and after clot 
lysis was denoted as percentage of clot lysis. The test was 
repeated thrice. 

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

Maximum clot lysis observation with respect to 
concentration and incubation of time 

Various concentrations of leaf crude extract extracts i.e. 
200µg/ml, 400µg/ml, 600ug/ml and 800µg/ml were 
tested at various time intervals including; 24hrs, 48hrs 
and 72hrs duration of incubation at 370 C for maximum 
clot lysis.28 

Table 1: In vitro - thrombolytic activity of control (water) 
and standard (Streptokinase): 

 Incubation time Clot lysis 

Standard 

24hrs 79.32% 

48hrs 92.22% 

72hrs 96.63% 

Control 

24hrs 8.85% 

48hrs 27.65% 

72hrs 41.32% 

Table 2: In vitro - thrombolytic activity of crude extract of 
Bougainvillea spectabilis: 

Concentrations of crude 
leaf extract 

Incubation time Clot lysis 

200 µg/ml 

24hrs 5.36% 

48hrs 19.64% 

72hrs 31.12% 

400 µg/ml 

24hrs 8.54% 

48hrs 23.77% 

72hrs 42.57% 

600 µg/ml 

24hrs 12.34% 

48hrs 35.67% 

72hrs 65.74% 

800 µg/ml 

24hrs 17.73% 

48hrs 44.69% 

72hrs 84.24% 

RESULTS AND DISCUSSION 

Atherothrombotic diseases like myocardial or cerebral 
infarction (Lee, 1995) occur owing to the development of 
thrombus that causes hindrance in the passage of 
vessels.29 Even, sometimes in critical conditions, patients 
die due to embolism.30-31 A number of earlier conducted 
researches indicated that herbs and natural products 
possessed thrombolytic activity.32 Thrombolytic agents 
that include tissue plasminogen activator (t-PA), 
Urokinase (UK), streptokinase (SK) etc. are used globally 
for the treatment of these diseases.33 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.34  
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In our result findings, noticeably, concentrations of leaf 
extract enhanced in the clot lysis in dose dependent 
manner along with the incubation time factor. In another 
similar nature of study conducted in other species of 
Bougainvillea glabra also showed clot lysis ability; the 
process believed to be a complex and not known 
absolutely even today.28 

In this study, investigation of thrombolytic activity of 
Bougainvillea spectabilis leaf extract was carried out using 
a simple and rapid in-vitro clot lysis model. The results 
indicated maximum 84. 24% clot lysis at 800 ug/ml 
concentration in 72 hrs 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 96.63% and 
41.32% in  72 hrs of incubation respectively.  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.35 Apart from natural 
plant product, there is also a report that marine algae 
having a product called Seanol (phlorotannin – active 
compound), possessing the ability in promotion of 
dissolution of intravascular blood clot via antiplasmin 
inhibition.36 In this study, a simple model was used for 
figuring out the potential of our Bougainvillea spectabilis 
aqueous  extract by the above mentioned method’ 
nonetheless, there are a number of other sophisticated 
and modern technology available for finding out the 
mechanism of clot lysis by applying any agents. Among 
some are widely practiced like, radiolabelling of factors 
that are actively involved in clot lysis mechanism, 
Magnetic resonance imagaing technique (MRI), a latest 
technique and ultrasound frequency.31, 37, 38 

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 
conducted later to isolate and characterize the molecule 
that have clot lysis potential. 
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