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ABSTRACT

Aim: From time past till date, proper documentation of the use of medicinal plants are
helpful in drug development and research. The objective of this study is to evaluate
several plant extracts of Bangladesh for their thrombolytic activity.
Study Design: There are seven different plants from unlike families were studied in this
primary research work. They were collected between August-September (2012) and the
thrombolytic effect of their extractions was investigated. Streptokinase was used as
standard to compare with and evaluate the significance of each result.
Result: Among all studied plants Gardenia coronaria showed most promising result of
49.61±0.866% of lysis, whereas streptokinase exhibited a lysis of 75.36±0.964%. The
extracts of Hedychium thyrsiforme and Artocarpus chaplasha showed also promising
activity with 48.39±1.813% and 43.69±0.906% of thrombolytic effect, respectively.
Conclusion: All the plants used in this study showed promising thrombolytic activity
compared to standard. Proper phytochemical characterization and isolation of the
constituent compounds responsible for this activity may be further investigated and could
be a future source of lead thrombolytic compounds.
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1. INTRODUCTION

Blood clotting is one of the major problems during blood circulation. Lodge formation by
thrombi into blood vessel, block the flow of blood, deprive tissue in that location and cause
lacking of oxygen supply to different part of the body. This can result in a serious destruction
in that area creating tissue necrosis. Clot generally formed due to fibrinogen or thrombin and
lysed by plasmin that activates plasminogen. Drugs used in such kind of problems restore
blood supply, limit necrosis and improve prognosis [1].

Thrombic diseases like myocardial or cerebral infarction are due to the formation of
thrombus in blood vessels [2-3]. Thrombolytic agents such as tissue plasminogen activator
(tPA), urokinase and streptokinase are used to dissolve previously formed clot in the vessel
[4-6]. However, these drugs have some limitations including hemorrhagic disorder, severe
anaphylaxis etc. Sometimes, due to result of immunogenicity, different treatments with
streptokinase in patients are restricted [7]. Because of these limitations the aforementioned
drugs need to be replaced by new agents or should be developed in different way. Attempts
to develop and improve these drugs are ongoing [8-11].

Since ancient times, herbal preparations have been used for the treatment of several
diseases. Herbal products are often thought to be safe because they originated from natural
sources [5]. Epidemiologic studies proved that there are many foods having either anti-
thrombotic properties or the ability to reduce risk of thrombosis. Some of the significant
reports have been observed in this regard [12].

Agents from plant sources supposed to be none or less antigenic are also available at
cheaper rate. Considerable efforts have been noticed in the discovery and development of
natural drugs from both herb and animal sources that have anti-platelet [13,14], anti-
coagulant [4,15,16] and thrombolytic activity [17]. Based on the folkloric usages, this study
was carried out in order to investigate the thrombolytic activity of the selected Bangladeshi
plants. Epidemiologic studies indicate that many of these drugs are used as thrombolytic
agents directly or similarly to our study. To mention some, Millettia pachycarpa is used in
Chinese medicine as a blood tonic and also being able to reduce LDL [18-20] and Gardenia
coronaria is important for its rheumatoid and mild to moderate pain healing properties
including bronchitis [21]. A patent drug for the treatment of diabetes obtained from the
extract of Neolamarckia cadamba [22] is also prominent for treatment of fever and as liver
tonic.

2. MATERIALS AND METHODS

2.1 Collection and Identification

The plants were collected between August-September ‘12from Banderban hill tracts,
Chittagong. They were identified by a taxonomist of The University of Chittagong and also
confirmed by the experts of Botany department of Forest Research Institute Bangladesh,
Chittagong branch.
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2.2 Extraction

Two hundred gram of air dried plant parts like leave, rhizome, barks etc. were extracted in
500ml methanol and allowed to stand for a week at 25±2ºC. The crude suspension of plant
extract was concentrated sequentially after filtration through Buchner funnel.

2.3 Specimen Collection for Thrombolytic Assay

Blood samples were collected from 24 healthy volunteers with no drug history since last four
to five days. Three millimitre blood samples were withdrawn from each volunteers with their
permission and 0.5ml of each sample was collected in alpine tube and marked
alphabetically.

2.4 Preparation of Extract and Standard Suspension

Ten milligram of crude extract was taken to a vial and dispersed in water. The suspension
was vibrated vigorously 10-15min to obtain finely dispersed particles. Then all suspensions
were allowed to stand for 10-12hr before application. 30,000 IU Streptokinase (Streptase®,
by Sanofi-Aventis) was used as standard.

2.5 Assay for Thrombolytic Analysis

Each alpine tube was incubated for around 45 minute at 37ºC, allowing after incubation
blood cells to be precipitated and serum to be floated above. Then the serum was withdrawn
from each tube carefully without disturbing the clot and weights are noted. Early prepared
extract and standard suspensions were introduced to coagulated blood specimen and were
allowed to stand for 90mins at 37ºC. After final heating liquefied bloods were carefully
withdrawn and weighed again. From the weight variation, the percent of clot lysis was
calculated.

2.6 Statistical Analysis

The % of lysis was calculated by the following equation-. − . = .. − . = ... 100 = %
Using common average equation final results were prepared and also their student ‘t’-test
values were calculated to find probability unit (p-value) for measuring significance or
rejection possibility. BioStat-2009 was used for statistical analysis.

3. RESULTS

In addition of 100µl of Streptokinase (30,000IU) as positive control and same amount of
distilled water as negative control, both obtained thrombolytic percentages were 75.36% and
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7.75% respectively Table 1. Among the studied plants Gardenia coronaria, Hedychium
thyrsiforme, Millettia pachycarpa, Artocarpus chaplash and Neolamarckia cadamba resulted
in 49.61%, 48.39%, 38.11%, 43.69% and 40.88% of lysis effect, respectively. The graphical
representation in the Fig. 1 demonstrates clear knowledge about the result we obtained in
the study.

Table 1. Thrombolytic activity of the studied plants expressed as percent of lysis

Name Family Percent of lysis* ‘T’- test
Hedychium thyrsiforme Zingiberaceae 48.39±1.813 26.696
Millettia pachycarpa Fabaceae 38.11±1.135 33.579
Maesa indica Primulaceae 31.64±1.360 23.274
Oroxylum indicum Bignoniaceae 24.98±1.364 18.320
Artocarpus chaplasha Moraceae 43.69±0.906 48.206
Neolamarckia cadamba Rubiaceae 40.88±1.311 31.195
Gardenia coronaria Rubiaceae 49.61±0.866 57.320
Streptokinase 75.36±0.964 78.218

*mean±SEM each result have p<0.0001, that means statistically significantly beneficial as do standard

Fig. 1. Graphical representation of studied plant’s potency to lyses thrombus in
comparison to positive control streptokinase

4. DISCUSSION

There are several thrombolytic drugs obtained from various sources. Some are modified or
need further modification to increase efficacy or specificity using the recombinant
technology. Many of them have been reported for their adverse effect, while some others are
found to be deadly due enhancing bleeding to patient [23-25]. Scientists are always concern
of these effects, most of which are solved either by optical is omerization of drug structure,
or finding new chemical of same family or mode of action.
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Although beneficial effects of thrombolytic therapy are established long before and it’s
satisfactory [26], search for better and effective therapy is ongoing. The present study with
these plants is a part of searching for better anti-coagulant agent. The percent of clot lysis by
G. coronaria (leaf) and H. thyrsiforme (rhizome) was found to be 49.61±0.87% and
48.39±1.81%, respectively, which is substantial compared to standard Streptokinase with
75.36±0.96% of clot lysis effect. These two plants also found to have promising anti-oxidant
activity with good reducing capacity and scavenging power, resulting in IC50 value of
47.19µg/ml and 55.15µg/ml, respectively. On the other hand A. chaplasha (bark) and N.
cadamba (leaf) also gave good results with 43.69±0.91% and 40.88±1.31% of
anti-coagulation effect, respectively.

5. CONCLUSION

This was a preliminary study on these seven plants to screen out their pharmacological
action as thrombolytic agents. The importance of this study is that for the first time is
reported thrombolytic activity for the studied plants which are proposed for further
investigation to identify and characterize their bioactive constituents responsible for this
activity that could be a future source of lead thrombolytic compounds.
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ethical rules in case of using human volunteers.
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