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ABSTRACT

Thromboembolic disorders affecting millions of people worldwide. Presently available
anticoagulants are closely related to antiplatelet drugs and thrombolytic drugs by manipulating
the various pathways of blood coagulation but having limited use due serious side effects. A
medicinal herb Datura metel belongs to family Solanaceae, has been widely used in traditional
medicine. In the present study, different concentrations (20-100 pg/ml) of aqueous extract of
leaves of Datura metel was evaluated for in-vitro anticoagulant and clot lysis activity. The
results showed that, there was concentration dependent increase in anticoagulant activity as a
measure of increased prothrombin time activity. Similarly, there was concentration dependent
increase in percentage clot lysis activity. A maximum 23.81% clot lysis activity was reported at
concentration 100 pg/ml of extract. Thus, it was concluded that, aqueous extract of leaves of
Datura metel has potential in-vitro anticoagulant and clot lysis activity and may be beneficial in
the treatment of cardiovascular diseases.
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INTRODUCTION

Thrombosis is one of the leading causes of thromboembolic disorders affecting million persons

worldwide. A thrombus develops in the circulatory system due to failure of hemostasis which
causes vascular blockage and while recovering leads to serious consequences in thrombotic
disease such as myocardial or cerebral problems, at times leading to death!. Anticoagulants are
known to be blood thinners, which are chemical substance that prevent or reduce coagulation of
blood, prolonging the clotting time. As a class of medication, anticoagulants are used in therapy
for thrombotic disorders. Some anticoagulants are used in medical equipment, such as test tubes,
serum-separating tubes, blood transfusion bags, and dialysis equipment?. Anticoagulants are
closely related to antiplatelet drugs and thrombolytic drugs by manipulating the various
pathways of blood coagulation specifically, inhibit platelet aggregation whereas anticoagulants
inhibit the coagulation cascade by clotting factors that happens after the initial platelet
aggregation. Common anticoagulants include warfarin, heparin and vitamin K and their
derivatives have been the major players in the clinical setting > #. Thrombolytic agents that
include tissue plasminogen activator (t-PA), urokinase (UK), and streptokinase (SK) are used
across the world for the treatment of these diseases. In India, though streptokinase and urokinase
are widely used due to lower cost, as compared to other thrombolytic drugs. But due to the weak
substrate specificity of these first generation drugs, they lead to systemic fibrinolysis,
anaphylactic reaction, and bleeding complication. Again, multiple treatments with streptokinase
are restricted in a given patient as a result of immunogenicity. Because of the shortcomings of
the available thrombolytic drugs, attempts are underway to develop improved recombinant
variants of these drugs®. Hence, it is needed to find out the safe, less or no side effective herbal
drugs, because natural products of higher plants may give a new source of thrombolytic agents.

Several plants used for the treatment of thromboembolic diseases in different system of
traditional medicine have shown anticoagulant and or antithrombotic activity and such plants
claimed in the traditional system still remain to be scientifically investigated. A medicinal herb
Datura metel L. which is under the family of Solanaceae grows in warmer parts of the world
particularly in south and Southeast Asia including India and Sri Lanka. It was traditionally used
in treating asthma, cough, burns and ulcer®. Scientifically it was proved for antifunga,
hypoglycemic®, xanthine oxidase inhibitory activity®, free radical scavenging activity!® and
antiproliferative activity!'. The whole plant of Datura metel contains scopolamine and atropine
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while leaves showed to posses’ daturilin, withametelin C, D, and E and and various trigloyl
esters of tropine and pseudotropine® 2.

Thus, based on literature survey, in the present study, aqueous extract of leaves of medicinal
plant Datura metel was investigated for its in-vitro anticoagulant and clot lysis activity.
MATERIALS AND METHOD

Drugs and reagents

Ethamsylate (FDC. India), Aspirin (USV Pvt. Ltd, India), Thromboplastin reagent (Helena
Laboratories, USA). 0.1% Calcium chloride. All other reagents and chemicals were off analytical
grade.

Collection of plant material and authentication

The fresh leaves of Datura metel L. were collected from local region of Sangli District,
Maharashtra, India. Further, the herbarium of plant material was prepared and authenticated by
Dr. S. M. Shendage, Department of Botany, Balwant College, Vita, Maharashtra, India (\Voucher
no: 4/2017-18).

Preparation of aqueous extract

Leaves were washed properly with distilled water and dried under sunlight. About 250 g of the
dried leaves were cut in to small pieces grinded to a fine powder. The 100 g of the fine powder
was suspended in 200 ml distilled water in a conical flask and carried to overnight continue
shaking with the help of mechanical shaker. The supernatant of extract was filtered by using
Whatman’s filter paper. The excess solvent was evaporated and solid residue gathered was
collected into the petri dish for further in-vitro investigation. The percentage yield of extract
obtained was 1.6%.

Collection of blood sample and preparation of serum and plasma

About 10 ml blood sample was drawn via vein puncture method from healthy volunteer. The
blood placed separately in containers containing sodium citrate to prevent the clotting process.
Centrifugation (2500 g, for 10 min) was carried out to separate the blood cells from plasma in
order to obtain pure platelet plasma for prothrombin time test2,

Anticoagulant assay

Anticoagulation assay was performed as a measure of prolongation of prothrombin activity.
Briefly, 0.2 ml of thromboplastin reagent was taken in to different set of test tubes containing 0.2
ml of different concentrations (20-100 pg/ml) of extract. Aspirin was used as standard while

blank test tube contains distilled water. Warm the test tubes at 37 °C and inject 0.2 ml of plasma
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and mix the contents of the tube. Then add 0.2 ml calcium chloride reagent to each test tube.
Hold the tubes so that contents can be monitored for the formation of the clot. Gently tilt the tube
back and forth until a clot forms, note the time immediately. Further, the solution was taken on
glass slide and observed under microscope for observation of clot. All the tests were performed
in triplicate®.

In vitro clot lysis activity

The clot lysis activity of plant extract was carried out using the method of Prasad et al., 2006
with slight modification®®. The sterile Appendorf’s tubes were weighed and weight of each tube
was noted. About 2.5 ml of blood was collected into each tube and incubated at 37 °C for 45
minute to allow blood clot. After clot formation, 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). To each tube containing
pre-weighed clot, add different concentrations of extract (20-100 pg/ml). Ethamsylate was taken
as standard drug and sterile water was added to the blank tube. All the tubes were then incubated
at 37 °C for 90 min and observed for clot lysis. After incubation, fluid released was removed and
tubes were again weighed to observe the differences in weight after the clot disruption.
Difference in weight was taken before and after the clot lysis and it was expressed as percentage
of clot lysis. Percentage of clot lysis was calculated using the formula,

Percentage clot lysis= {Weight of clot after lysis/Weight of clot before lysis} X 100

RESULTS AND DISCUSSION

Effect on prothrombin time activity (Anticoagulant activity)

The effect of different concentration of plant extracts on prothrombin time activity was
mentioned in Table 1. In this study concentration dependent increase in prothrombin time
activity was observed and thus increases period for clot formation. The maximum prothrombin
time activity (4.10 + 0.13 s) was observed at concentration 100 pg/ml. However, the blank
showed reduced prothrombin time activity (1.54 + 0.10 s) and immediate formation of blood clot
as compared to standard drug and test extracts. The standard drug aspirin also showed increased
prothrombin time activity (4.35 + 0.12 s) and delayed clot formation.

Further, the presence of clot size and density of clot in the solution was observed under
microscope. Blank test tube showed presence of larger clot size and more density of clot whereas
standard and extract showed decreased clot size and clot density as compared to blank (Fig. 1).
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Table 1. Effect of different concentrations of agueous extract of leaves of Datura metel on

prothrombin time activity (Anticoagulant activity).

Concentrations Prothrombin time activity
(min)
Blank 1.54+£0.10
Aspirin 100 pg/ml 4.35+0.12
AEDM 20 pg/mi 2.45+0.11
AEDM 40 pg/ml 3.05+0.14
AEDM 60 pg/mi 3.25+0.17
AEDM 80 pg/ml 3.45+0.11
AEDM 100 pg/ml 410+0.13

Each value is mean + SEM of three observations. AEDM= aqueous extract of Datura metel.

Figure 1. photographs of effect of aqueous extract on clot size and clot density observed
under microscope. A.Normal B. In presence of Aspirin  C. In presence of aqueous
extract.

Each value is mean + SEM of three observations. AEDM= aqueous extract of Datura metel
(Arrow) —>indicates presence of blood clot.

Effect on clot lysis activity

The effect of plant extract on clot lysis was shown in Table 2. There was concentration
dependent decreased clot weight and increased clot lysis in extract treated tube as compare to
blank tube. Similarly, more clots were dissolved in standard treated tube as compare to blank.
The percentage clot lysis of blank tune showed 0.58% and that of standard drug aspirin showed
31.64%. The maximum 23.81% clot lysis activity was observed at highest concentration 100
pg/ml of aqueous extract of leaves of Daturaa metel (Fig.2).
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Table 2. Effect of different concentrations of agueous extract of leaves of Datura metel on

clot lysis activity.

Concentrations Weight of clot (g) % Clot lysis
Before lysis After lysis
Blank 1.73+£0.11 1.72 £0.19 0.58%
Aspirin 100 pg/ml 1.96 £ 0.13 1.34+0.11 31.64%
AEDM 20 pg/mi 1.89+£0.12 1.83+£0.15 3.18%
AEDM 40 pg/ml 1.92 +0.16 1.81+0.13 5.73%
AEDM 60 pg/mi 1.87£0.13 1.69+0.17 9.63%
AEDM 80 pg/ml 1.88 £ 0.15 1.57+£0.12 16.49%
AEDM 100 pg/ml 1.89+£0.17 1.44 £0.14 23.81%
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Figure 2. Effect of different concentrations of aqueous extract of leaves of Datura metel on
percentage clot lysis activity. Each value is mean £+ SEM of three observations. AEDM=
aqueous extract of Datura metel.

DISCUSSION

Plants have the ability to synthesize a wide variety of chemical compounds that are used to
perform important biological functions. Many of these phytochemicals have beneficial effects on
long term health when consumed by humans and can be used to effectively treat human diseases.
In recent years, naturally occurring chemical substance derived from plants have attracted
interest as possible treatment for coagulation disorder and as template molecules for the

development of new drugs. Since the drug used for the cardiovascular diseases are not
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economical and not accessible to the greater section of the society and they cause side effects,
herbal drugs are having less or no side effects and application of phytomedicine may be a born
for the cardiovascular diseases.

Coagulation is a process that occurs mainly due to the complex interaction of cellular and
molecular components. Initially clotting involves common pathway of both intrinsic and
extrinsic pathways, but lately, it found to be due to a balance between the procoagulants and
anticoagulants. Prothrombin is involved in pathway of blood coagulation mechanism?®. Since,
prolongation of prothrombin time activity in extract treated tube is an indication of inhibition of
prothrombin action. On the other hand, Clot lysis may be the result of the combinatorial effect of

the active compounds present in the plant.
CONCLUSION

The aqueous extract of leaves of Datura metel has potential in-vitro anticoagulant and clot lysis
activity and thus may be useful in the treatment of cardiovascular diseases caused by abnormal
blood clot. Further isolation, characterization of active constitutes responsible for underlying
mechanism is necessary.
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