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ABSTRACT

The study was carried out to investigate the throlytic potential of crude ethanolic extract of fimiof Momordica
charantia, an anti-diabetic medicinal plant, usiag in vitro assay method. The thrombolytic invedtan involved
five young Bangladeshi volunteers to get differexttire of blood samples. Five concentrations ofctugle extract
were used for the study, with a standard (Streptde), and negative control (sterilized distilledter) to validate
the method. The thrombolytic nature of the plans fieund significant (p < 0.01), except for the cemication 4
mg/ml, when compared with the negative control ¢waat different doses. The plant showed mild bisis, i.e.
2.1640.723%, 5.06+1.058%, 8.6040.626%, 11.6440.747%nd 15.18+1.691% at 2, 4, 6, 8, and 10 mg/ml
concentrations respectively, while the standardefdbkinase) showed 47.22+2.738% clot lysis. Thesgfthe
obtained results suggest that the crude ethanofitaet of Momordica charantia fruits possess lightombolytic
activity in vitro; however, in vivo thrombolytic femtiality and active component(s) of the extractdlot lysis are
yet to be discovered.
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INTRODUCTION

Thrombosis is a fatal disease which is charactérigethe development of a blood clot (thrombusthia circulatory
system because of the imbalance of homeostatiemystf the body. It leads to vascular blockade arilew
recovering causes fatal consequences, such as rdigicar cerebral infarction and even death [1]rorhbosis
underlies some acute coronary disorders such asopalry emboli, deep vein thrombosis, strokes araudit lattacks
and these are the main causes of morbidity andatitgrin developed countries [2, 3, 4]. Therefaaticoagulation
therapy is the basis of management, and the paip®ce of thrombolytic drugs to decrease platelgfregation or
interfere with the clotting process can be critifl Intravenous heparin, the first line of treatm for cerebral
venous sinus thrombosis (CVST), is used in thecaagulation therapy, because it is safe, effecna feasible [5].
With the development of modern pharmaceuticals ntings have been developed with the purpose obldisg
clots, such as alteplase, anistreplase, streptedjnaokinase and tissue plasminogen (TPA) et&][3ymong these
drugs streptokinase and urokinase are widely ussmhuse of their cost effectiveness as comparedther o
thrombolytic drugs [7, 8]. But due to the weak drdie specificity of these first generation drugseptokinase and
urokinase), they lead to systemic fibrinolysis, @madactic reaction and bleeding complications (hetmege) [9].
Again, multiple treatments with streptokinase astnicted in a given patient, as a result of imngemicity [10].
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Because of the shortcomings associated with tlwertholytic drugs, it is necessary to find an atikectlternative
and to develop improved recombinant of these dfugsl, 12, 13].

Because of the safety of the herbal products tiheybaing used successfully to treat all types séakes, by our
traditional system of medicine and folklore, sinbe immemorial [14]. Numerous efforts have beeretako
discover and develop herbal products from variolentpand animal sources, having antiplatelet [16], 1
anticoagulant [17, 18], antithrombotic [19] andaimbolytic activity. Several studies were proved&osuccessful
and provided evidence that some herbs possessficagii thrombolytic activity [20].Momordica charantia
(Family-Cucurbitaceae), commonly known as bitteargloor bitter melon in English, is used as a trapiegetable
as well as used in ayurvedic and unani system dficimes for the treatment of many diseases [21fs & very
common herb having various medicinal propertiestifar treatment of different kind of disease, viatifangal,
wound healing and antidiabetic agents [22, 23]. @&rdier reports showed that the plant also has muatlarial, anti-
plasmodial properties [24, 25] and insecticidalvétgt against mustered saw fly [26]. Thus the préssudy focuses
on screening of ethanolic extractdbmordica charantidruits, for its clot lysis property (thrombolytictivity) by
using arin vitro assay method.

MATERIALS AND METHODS

Plant collection and extraction

The fruits ofMomordica charantiavere collected by the authors from the surroundiren of Noakhali, a coastal
region of Bangladesh in September, 2012. The pkea identified and authenticated by expert botaofst
Bangladesh National Herbarium (DACB Accession ni65%5), Mirpur, Dhaka.

500 mg of the dried and powdered sample was somk@800 ml of 99.8% ethanol (Merck KGaA, Darmstadt,
Germany). After 15 days the solution was filtersihg filter cloth and Whatm&rfilter paper No. 1. The resulting
filtrates were then evaporated in water bath maiethat 45°c to dryness and thus a blackish-greaniselid mass
of the extract was obtained.

Standard drug: Streptokinase (SK)

To the commercially available lyophilized-KSnase™ (Streptokinase) vial (Batch no: VEH 09, &ap

Pharmaceutical Ltd., Bangladesh) of 15, 00,000, 13Jml 0.9% sodium chloride (NaCl) was added andegchi
properly. This solution was used as a stock fronclvi00pl (30,000 I.U) was used fan vitro thrombolysis assay
[27].

Specimen

Whole blood (7 ml) was drawn from healthy Bangldddsiman volunteersn(= 5) (aged 20-23 years) without a
history of oral contraceptive or anticoagulant #psr(using a protocol approved by InstitutionaliEshCommittee).

1 ml of blood was transferred to each of the 7 jonesty weighed sterilized micro-centrifuge tubesdon clots.

Preparation of test sample

Five different test solutions were used to evaluhtgethrombolytic activity of the plant extract. dlplant extract
was dissolved in methanol and shaken vigorouslg eortex mixer to prepare different concentrati@s4, 6, 8
and 10 mg/ml respectively) of the test sample. $hagpension was kept overnight and decanted to rertey
soluble supernatant, which was filtered through22 @nicron syringe filter. 100l of the ethanolic preparations of
the plant were added to the micro-centrifuge tulrgaining the clots to check thrombolytic activiy].

Anti-thrombotic assay

In vitro clot lysis activity ofMomordica charantiavas carried out according to the method of [27hl7f venous
blood was drawn from healthy volunteers< 5) and transferred to different pre weighed Eemicro-centrifuge
tube (1 ml/tube). The micro-centrifuged tubes weubjected to incubation at 37°C for 45 minutes.eAfthe
formation of clot, serum was completely removedrfrthe tubes (carried out without disturbing thet éarmed)
and each tube having clot was again weighed torméte the weight of the clot (clot weight = weightt clot
containing tube — weight of tube alone).

Each micro-centrifuge tube containing clot was jrbp labeled and 10Ql of the plant extract with various
concentrations (2, 4, 6, 8 and 10 mg/ml respecstjwebs added to the tubes accordingly. As a pasitontrol, 100
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ul of streptokinase and as a negative non thromigotgintrol, 100ul of sterilized distilled water were separately
added to the control tubes numbered. Then allthes were incubated again at 37°C for 90 minutesotserved
for clot lysis. After incubation, the obtained fiuivas removed from the tubes and they were agaighed to
observe the difference in weight after clot disimpt At last, difference obtained in weight wasctddted and the
result was expressed as percentage of clot lyksviog the underneath equation.

% of clot lysis = (wt. of released clot /clot wk)100

Statistical analysis

The significance of percent clot lysis by herbatrasts (with different concentrations) and streptake was
compared with water using paired t-test analysatalare expressed as mean * standard deviation ASDyalue <
0.05 was considered to be statistically significant

RESULTS

Table 1: Effect of different concentrations of thetest sample and the controls om vitro clot lysis

Treatment % Clot lysis (mean + S.D) P value (Two_—talled) when compared
to negative control (water
Extract (2 mg/ml) 2.16+0.723 <0.01
Extract (4 mg/ml) 5.06+1.058 <0.30
Extract (6 mg/ml) 8.60+0.626 <0.01
Extract (8 mg/ml) 11.6440.747 <0.01
Extract (10 mg/ml) 15.18+1.691 <0.01
Streptokinase (standard) 47.2242.738 <0.01
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Figure 1: Thrombolytic activity of crude extract of Momordica charantia, negative controland Streptokinase by clot lysis activity. Results
are meanzSD of five parallel measurements

Statistical representation of the effective cl&isypercentage by five different concentrationshef plant extract,
positive thrombolytic control (Streptokinase) arebative control (water) is tabulated in Table lorkitable 1, it is
evident that the percentage of clot lysis was 4®.6vhen 100 pl of streptokinase (30,000 I.U.) wasduas a
positive control, while in case of water (negatoantrol) the percentage of clot lysis was negligif$.07%). The
mean difference in clot lysis percentage betweesitige and negative control was very significank(@.01). When
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clots were treated with 100 pl each of differemaantrations (2, 4, 6, 8 & 10 mg/ml respectivelfjle test sample
moderate clot lysis activity, i.e., 2.16%, 5.06%6®%b, 11.64%, and 15.18% respectively, was obseawneldwhen
compared with the negative control (water) the mefupercentage (%) of clot lysis was significant &l the

concentrations except for the dose of 4 mg/m (@3) i.e., at concentration of 4mg/ml, the peragntlot lysis is

insignificant compared with negative control (watePercentage of clot lysis after treatment witlffedent

concentrations of the ethanolic extract and apjptgcontrols is shown in Figure 1.

DISCUSSION

Thrombus is formed by the adhering of the damaggibns (caused by reactive oxygen species) ofriletbelial
cell surface, where platelets plays a vital rol¢hie formation process. The process of thrombagsisitiated when
the activated platelets form platelets to platebesds and also bind to the leucocytes and briagntimto a complex
process of plaque formation and growth [28]. Plasrai fibrinolytic agent by nature, lyses clot bgrdipting the
fibrinogen and fibrin contained in a clot. Agairglicsurface bound plasminogen is easily activateglasmin,
which could lead to fibrinolysis [29]. A 1:1 stoodmetric complex of Streptokinase (a bacterial piasgen
activator) with plasminogen is capable of convegrtiniditional plasminogen to plasmin [30]. Howevilopotannin
(oligomers of phloroglucinol), which is isolatedifn a natural product namely marine brown algaee llaunique
property in promotion of dissolution of intravasaublood clot via antiplasmin inhibition [27]. Seaethrombolytic
drugs from various sources have been discoverethdyscientists and some of them have been modifidd
recombinant technology in order to make those thagtic drugs more site specific and effective [31]
Unfortunately, these drugs are shown to have skeehzerse effects related to such as bleeding amobksm,
which lead to further complications [32, 33, 34].drder to discover new sources of herbs and ndwpds and
their supplements having antithrombotic effect i@@gulant and antiplatelet) a number of studiegehlbeen
conducted by various researchers and the studyrewd that consuming such food leads to preverdfaroronary
events and stroke [31, 35, 36, 37].

Our present study was an attempt to find if theb&kepreparation oMomordica charantiapossesses clot lysis
potentiality or not. The comparison of the positdbantrol (streptokinase) with negative control dgdemonstrated
that clot dissolution does not occur when water wdded to the clot. Encouraged by the result ofpbsitive
control, we compared five different concentratiofishe test sample in the same manner with thetivegeontrol
and observed significant thrombolytic activitywas also observed from the study that the percentéglot lysis
was proportional to the concentration, althouglthat concentration of 4 mg/ml the clot lysis by #dract was
almost similar to the percentage of clot lysis g tater.

CONCLUSION

In the context of the above discussion it can beckmed that the ethanolic extract Momordica charantia
possesses very mild thrombolytic activity and thévity increases with the increasing of concembrat. In fine, it
would be interesting to investigate timevivo thrombolytic activity, and the causative compo&€ntand mechanism
for clot lysis byMomordica charantia.
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