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Abstract

The existing study was made to investigate the thrombolytic exercise and cytotoxic potential with the methanol
extract of Syzygium operculatum leaves. The cytotoxicity had been assessed while using brine shrimp lethality
bioassay and also thrombolytic impact with individual blood. The brine shrimp lethality bioassay was
employed to evaluate cytotoxicity (LCso=272.82pug/ml) compared to vincristine associated with sulphate
(LCs0=0.512pg/ml). It had been also assessed as thrombolytic agent compared to streptokinase. It's got
Significant thrombolytic exercise (36. 28%) compared to standard streptokinase (75.09%).
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Introduction

Thrombosis is the development or vicinity of blood coagulation in a vein. Basically two sorts of
thrombosis based by the site of clump arrangement and these are venous thrombosis and arterial
thrombosis. The coagulation itself is termed a thrombus.* medicinal plants assume a predominant part
in the treatment of mixtures of human ailments from the dusk of the human development.® The
Parliamentary Health Select Committee heard in 2005 that the yearly rate of death because of thrombosis
was 25,000, with no less than half of these being healing center gained.* Fixation on cutting edge
restorative framework leads individuals to an option methodology to enhance and keep up great
wellbeing is increased tremendously by utilizing therapeutic herb over a century ago. A number of the
current day’s vital medications and prepared prescriptions are of plant starting point.®> Restorative plants
contain distinctive remedial specialists which may have thrombolytic action, cytotoxic impact and so on.
Working with distinctive restorative plants concentrate demonstrated that they can lyses thrombus as
streptokinase.® A portion of the plant concentrates additionally builds lethality of the cell because of their
known cytotoxic impact. Cytotoxicity is performed for assessing the level of lethality. Various novel
antitumor and pesticidal common items have been disengaged utilizing this bioassay.” Streptokinase
(SK) fits in with a gathering of drugs known as fibrinolytics, and edifices of streptokinase with human
plasminogen can hydrolytically enact other unbound plasminogen by actuating through bond cleavage to
deliver plasmin.SK is utilized as a compelling and cheap thrombolysis drug at times of myocardial dead
tissue (heart assault) and aspiratory embolism.

Syzygium operculatum (Family-Myrtaceae) this is found in moist forests. It is found along streams
within early serial rain forest habitat, often originating on stream banks after land clearance for
cultivation tree up to 12 m high. leaves sub-opposite, simple, elliptic or obovate, entire, acute, cuncate at
base, leathery, up to 13 x 6 cm. Inflorescence an axillary cymose panich;bracts and bracteoles
small,ovate,acute. Calyx tube funnel-shaped lobes orbicular. Corolla four, orbicular, early caducous.
Stamens many, inserted on the rim of the cup filaments free, up to 6 mm long anthers ovate or oblong.

Materials and Methods

Plant Collection and Identification

The matured plant leaves was collected from the Chittagong division of Bangladesh. Then it was
identified by taxonomist Dr. Shaikh Bokhtear Uddin, Associate Professor, Department of Botany, The
University of Chittagong. Voucher specimens, collection id: CTG 120, for S. operculatum kept in the
Department of Pharmacy, International Islamic University Chittagong, Chawkbazer, Chittagong-4203,
Bangladesh for further reference.

Extracts preparation
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The collected plant was washed thoroughly with water and air dried
for a week at 35 to 40°C and pulverized in an electric grinder
(NOWAKE ,Japan). The obtained powder was successively added to
methanol with vigorous shaking at 55 to 60°C temperature. The
extracts were made to dry by using a rotary evaporator under reduced
pressure. Extract sample preserved at 4°C as sample no. SOL1, in
Department of Pharmacy, I1UC, for further reference.

Chemicals and drugs

Lyophilized streptokinase vial (1500000 1U) was purchased from
Square Pharmaceuticals Ltd, dimethyl sulfoxide (DMSO) and
Vincristine sulfate (2 mg/vial, Techno Drugs Limited Bangladesh).
All other chemicals and reagents were of analytical grade.

Sample preparation

The crude extract was suspended in 10 ml distilled water and shaken
vigorously on a vortex mixer. Then the suspension was kept overnight
and decanted to remove the soluble supernatant, which was filtered
through a filter paper. The solution was then ready for in vitro
evaluation of clot lysis activity.

Streptokinase (SK) solution preparation

To the commercially available Iyophilized SK vial (Square
Pharmaceuticals Ltd) of 15, 00,000 I.U., 5 ml sterile distilled water
was added and mixed properly. This suspension was used as a stock
from which 100l (30,0001.U) was used for in vitro thrombolysis.

Specimen

Whole blood (2 ml) was drawn from healthy human volunteers (n
=10) without a history of oral contraceptive or anticoagulant therapy.
500l of blood was transferred to each of the ten previously weighed
alpine tubes to form clots. Different countries volunteers are used for
collection of sample (Nigeria, Somalia, and Nepal). Blood collection
and preservation were conducted by Sharif (Pathologist)

Thrombolytic assay

Experiments for clot lysis were carried as reported earlier Sweta et al.®
Venous blood drawn from healthy volunteers was transferred in
different pre-weighed sterile eppendorf tube (500 pl/ml) and
incubated at 37°C for 45 minutes. After clot formation, serum was
completely removed (aspirated out without disturbing the clot
formed). Each tube having clot was again weighed to determine the
clot weight (clot weight = weight of the clot containing tube — weight
of tube alone). Each eppendorf tube containing clot was properly
labeled and 100pul of plant extract was added to the 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. The difference in weight taken before and after clot lysis
was expressed as percentage of clot lysis. Streptokinase and water
were used as positive and negative control, respectively. The
experiment was repeated several times with the blood samples of

Thrombolytic activity
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Figure 1: Clot lysis by Streptokinase, Syzygium operculatum and water

different volunteers. % clot lysis= (Weight of the lysis clot /Weight of
clot before lysis) x 100.

Brine shrimp lethality bioassay

For the preparation of sea water 38 g of sodium chloride was weighed,
dissolved in distilled water to make a 1 liter solution and then filtered
off to get clear solution. This simulated sea water was used for
hatching of brine shrimp. The shrimp were allowed for two days to
hatch and mature as nauplii (larvae). In a small beaker, measured
amount of the sample was accurately weighed and dissolved in
DMSO (Dimethyl sulfoxide) to give a final concentration of 10 mg/ml
(10pg/ul). From the test tube containing brine shrimp nauplii, 10 test
tubes were taken for the sample where each contained 5ml of seawater
and 10 nauplii. These test tubes were marked from 1to8for the sample.
To these test tubes different concentrations (800 pg/ml, 500 pg/ml,
400 pg/ml, 200 pg/ml, 100 pg/ml, 50 pg/ml, 25 pg/ml, 12.525 pg/ml
and 12.5 pg/ml) of the sample were added. Then the samples were
subjected to brine shrimp lethality evaluation.” In this case, only 50pl
DMSO was added in 5 ml sea water containing 10 nauplii. No extract
was added to prepare control solution. Measured amount of the
Vincristine sulphate (Techno Drugs Ltd., Bangladesh) was used
dissolved in DMSO to get an initial concentration of 0.512 pg/ml. 8
test tubes for the standard sample were taken where each contained 5
ml of seawater and 10 naupli.

Statistical analysis

The data was analyzed statistically using ANOVA followed by
student‘t’ test with GraphPad Prism Data Editor for Windows,
Version 6.0 (GraphPad software Inc., San Diego, CA). Values were
expressed as mean * Standard error for mean (+ SEM). P < 0.05 -
0.01 were considered as statistically significant.

Results

In vitro clot lysis study: 100 ul SK as a positive control (1500000
1.U.) was added to the clots along with 90 minutes of incubation at
37°C showed 75+0.09% clot lysis. Clots when treated with 100 pl
sterile distilled water (negative control) showed only negligible clot
lysis (4.19+0.12%). The in vitro thrombolytic activity study revealed
that Syzygium operculatum showed 36.28+0.43 % clot lysis. The
percentage of weight loss of clot after application of extract solution
was taken as the functional indication of thrombolytic activity. % Clot
lysis obtained after treating clots with different concentration of the
sample was shown in (Figure 1). Brine shrimp lethality bioassay: In
brine shrimp lethality bioassay, the methanolic extract of Syzygium
operculatum showed positive result in comparison with the positive
control vincristine sulphate. By plotting the log of concentration (log
C) versus percent (%) of mortality for all test samples showed an
approximate linear correlation. From the graph, the median lethal
concentration (LCs) was determined to check the toxic level of the
extract. The crude extract of Syzygium operculatum showed
significant cytotoxic activity against brine shrimp nauplii and LCsg
value was 272.82 pg/ml (Figure 2). DMSO was used as a negative
control to validate the test method.

Cytotoxicity of S. operculatum
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Figure 2: Determination of LCs, value for extract of Syzygium operculatum
from linear correlation between logc versus % of mortality

88



The Journal of Phytopharmacology

Discussion

This study assessed the Shrimp lethality and thrombolytic movement
bioassay of methanolic concentrate of Syzygium operculatum. Herbal
arrangements have been utilized since old times for the treatment of
diseases. Phytopharmacological and phytochemical assessment lead to
medication disclosure. Around 30% of the pharmaceuticals are
readied from plants around the world .%° Various studies have been
led by different analysts to figure out the herbs and characteristic
nourishment sources and their supplements having thrombolytic
(anticoagulant and antiplatelet)®® effect and there is confirmation that
expending such sustenance prompts counteractive action of coronary
occasions and stroke.! Albeit there are a few thrombolytic
medications including those got by recombinant DNA innovation,
however reactions identified with some of these medications that
prompt further confusions have been reported. brine shrimp lethality
bioassay is a simple and straight forward seat top screening system for
anticipating vital pharmacological exercises like catalyst hindrance,
particle channel obstruction, antimicrobial and cytotoxic movement.*?
The concentrate demonstrated LCsy at a low fixation with quick
reaction demonstrating that the concentrate is fundamentally
powerful. In a perfect world, any operators valuable in the treat men
to of disease ought not to be lethal to typical cell. In any case, in all
actuality, anticancer operators are frequently poisonous to typical
cells, especially towards quickly developing cells. It is important to
test this concentrate in low focus to assess its strength furthermore
against different growth cell lines as ordinary cell lines to defend the
possibility to further research this plant for anticancer movement.
Further examination is obliged to discover the dependable
compound(s) for the cytotoxic action watched for Syzygium
operculatum.’® In the thrombolytic bioassay result recommended that
the concentrate demonstrated exceptionally intense movement. The
plant can be assessed for further research for thrombolytic movement
to a particular illness.

Conclusion

We reasoned that Syzygium operculatum has got the potential as a
possibility for future thrombolytic operators. It can likewise be
explored as a conceivable wellspring of antitumor medications. This is
just a preparatory study and to make last remark the concentrate ought
to altogether research be phytochemically and pharmacologically to
endeavor their restorative and pharmaceutical possibilities. This study
may be useful for further research meets expectations.
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