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ABSTRACT

The study was carried out to investigate the thrombolytic and anti-inflammatory potentials of crude
50% ethanolic extracts of leaves of Hevea brasiliensis, using an in-vitro clot lysis and protein
denaturation method. The thrombolytic potentials of the crude 50% ethanolic extract was performed
in different concentrations (100, 200, 300, 400, and 500 ul) using five (05) different nature of human
blood samples. Blood samples were gathered from Tripura's youthful volunteers, North East India,
and streptokinase was taken as the standard drug and distilled water as the negative control for the
validation of the method. The albumin denaturation assay was performed to assess anti-inflammatory
activity in-vitro. A greater clot lysis result was obtained, i.e., 37.8+£0.8 %, 43.3+0.48 %, 51.4+0.33%,
65.4+0.79%, and 75.3£0.98 % at 100, 200, 300, 400, and 500 pl concentrations, correspondingly
while the standard drug (streptokinase) showed 49.06+0.93%, 58.5+0.48%, 64.7+0.7%, 73.1+£0.56%,
82.840.71% clot lysis. Inhibition of protein denaturation was seen in the in-vitro anti-inflammatory
effect of a 50% ethanol extract of Hevea brasiliensis, i.e., 46.1£0.11, 56.03+ 0.76,65.7+0.52,
70.7+0.5, 74.7+£0.27 at 100, 200, 300, 400, and 500 pl respectively whereas, standard (aspirin) was
recorded at 56.4+0.31, 65.6+0.71, 70.5+0.43, 75.1+0.21, 80.1+0.18 at similar various concentrations.

Specific polar phytoconstituents may be the cause of the considerable in-vitro thrombolytic and anti-

inflammatory outcomes that were observed. The preliminary estimations of 50% ethanolic extract
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of Hevea brasiliensis have been proven the presence of polyphenols and ethanol-soluble flavonoids.

However, in-vivo thrombolytic, anti-inflammatory potentiality, and active component(s) of the extract

are yet to be discovered.

Keywords: Hevea brasiliensis, in-vitro thrombolytic, anti-inflammatory activity

INTRODUCTION
For their basic medical needs, almost 80%
of the global population uses herbal or
traditional medicine. Herbal therapies are
used in Asian nations contributes to a
significant category of human interactions
with the environment throughout history
[1].

Since the beginning of civilization,
medicinal plants have been utilised to treat
a vast range of human illnesses. Over the
years, people's obsession with modern
medicine has led them to seek an alternate
strategy to improving and maintaining good
health [2]. Plants are the source of many
modern-day vital pharmaceuticals and
processed treatments. Medicinal plants
contain a variety of medicinal compounds
that may have thrombolytic, anti-
inflammatory, and other properties [3].
Plants used in traditional medicine have a
variety of compounds that can be used to
treat both acute and chronic illnesses. The
chemical components found in plants that
have an influence on how the human body
functions make them important in
medicine. The most common bioactive
chemicals found in plants include alkaloids,
tannins, and

flavonoids, phenolic

compounds. Using medicinal plants as

traditional therapies is common in rural
areas of developing nations [4].

Traditional healers claim that their
treatments are both more inexpensive and
more effective than modern medicine [5].
Low-income populations in developing
nations, such as farmers, people living in
rural areas, and members of indigenous
tribes, all use traditional medicine to treat
common illnesses. Phytochemical research
based on ethnopharmacological data is a
well-known strategy for discovering novel
anti-infective chemicals in higher plants
[6].

Hevea brasiliensis contains

phytoconstituents  such  tannins  and
flavonoids that have thrombolytic and anti-
inflammatory activities. A review of the
literature revealed that the plant leaf
extracts employed in this study had not
been tested for anti-inflammatory and
thrombolytic characteristics. As a result,
the goal of this study was to investigate the
thrombolytic and anti-inflammatory
activities of Hevea brasiliensis extracts.
Thrombosis

The clotting of blood vessels is referred to
as thrombosis. The blood vessel will get

blocked as a result of the thrombus (clot)
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that forms as a result of haemostasis failure
in the blood vessels, leading in severe
atherothrombotic diseases. Thrombolytic
medications are used to prevent this
problem [7].
Streptokinase, urokinase, and tissue
plasminogen activator are the most often
utilised thrombolytic drugs, even yet these
molecules still possess a few adverse
effects, such as severe bleeding,
bronchospasm, and dyspnea. These effects
can be prevented by using herbal products.
Because plants contain a wide variety of
bioactive substances, herbal remedies have
been utilised to treat a wide range of
illnesses since ancient times [8].
Inflammation
Inflammation is the body's extreme
response to any sort of damage. It's a
complex, dynamic process that affects a
variety of bodily systems. Pain, redness,
heat or warmth, and swelling are all signs
of inflammation. Rheumatic illness is
becoming a widespread inflammatory
disease all over the world. Examples of
anti-inflammatory  medications include
aspirin, celecoxib, diclofenac, ibuprofen,
indomethacin, and other NSAIDs [9].

The main drawbacks of today's synthetic
anti-inflammatory medications, including
steroidal and non-steroidal medications,
were their toxicity and the recurrence of
problems after medication was stopped.

Traditional medicine plays a vital role in

healthcare, several plant extracts and
individual plant parts work well as anti-
inflammatory agents [10].

MATERIAL AND METHODS
Collection of plants

In August 2021, fresh leaves of the selected
Hevea brasiliensis plant were harvested in
the South Tripura area of India. Badal
Kumar Datta, a Botanist Taxonomist and
Professor in the Department of Botany at
Tripura University, assisted in identifying
the leaves. The accession number of the
specimens is as follows: Hevea brasiliensis
(Willd. Ex A. Juss.) Mull.Arg. accession
no.4424.

Processing of the plants materials

The collected leaves were extensively
cleansed with distilled water, cleaned, and
chopped into pieces Dbefore being
thoroughly air dried. The pieces were then
ground in a grinder and passed through a
sieve (mesh no. 40) to get powder material
of the same size. These powders were used
in extraction.

Preparation of Plant Extract

In a Soxhlet apparatus, dried leaves powder
(30 g) was packed individually. The
extracts were made using a sequential
extraction procedure that used a succession
of natural solvents in a polarity order based
on their dipole moments. To extract the
polar mixture and -non-polar, a sample
plant powder (30 g/ 350 mL) was extracted

with petroleum ether, n-hexane,
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chloroform, methanol, and 50% ethanol
using a soxhlet apparatus at 40° C for 72
hours. After extracting residues from
petroleum ether, they were extracted in
order with n-hexane, chloroform, methanol,
and 50 percent ethanol [11]. The following
solvent was used to extract residues
discovered in the previous extraction stage.
The extract was filtered using Whatman
No. [Ifilter paper, which was then
submerged in the rotary vacuum evaporator
at 40° C under decreased pressure (IKA HB
10). For testing, the extract was dried in a
water bath at 40° C, measured, and kept at
4° C in storage containers [12].

The percentages of extract yield were pet
ether 6.8%, n hexane 1.6%, chloroform
15.6%, methanol 16%, and 50% ethanol
15.66%.
In vitro Thrombolysis Activity:
Phosphate buffered saline

5 ml of the commercially available
lyophilized streptokinase (15,000,000 1.U.)
was added before combining (PBS). The
suspension was used as a stock from which
appropriate dilutions were made in order to
evaluate  thrombolytic  activity.  As
mentioned above, experiments on clot lysis
were carried out. In summary, 2 ml of
venous blood collected from healthy
participants was divided into three pre-
weighed sterile microcentrifuge tubes (0.5
ml/tube) and incubated at 37°C for 45

minutes [13]. Following clot formation,

serum was entirely withdrawn (aspirated
out without disrupting the formed clot), and
each tube containing clot was weighed
again to estimate clot weight (clot weight =
weight of clot containing tube — weight of
tube alone) [14, 15]. 100, 200, 300, 400,
and 500 pl of ethanolic extract (1 mg/ml)
were added to each microcentrifuge tube
containing a pre-weighed clot,
respectively. Streptokinase was utilised in
concentrations of 100, 200, 300, 400, and
500 plas positive controls and 100 pl of
distilled water as a non-thrombolytic,
negative control. After that, the tubes were
incubated for 90 minutes at 37°C while clot
lysis was observed [16]. To assess the
weight difference following clot breakup,
the fluid discharged during incubation was
removed, and the tubes were weighed once
more. The weight difference recorded
before and after clot lysis was reported as a
percentage of clot lysis [17].
Anti-inflammatory activity

Inhibition of protein denaturation
Protein denaturation inhibition assay was
determined by the Baidya et al, (2022)
method with slight modification. Various
concentrations of plant extract (100, 200,
300, 400, and 500 ul) were combined with
500 micro liters of 1% bovine serum
albumin [18]. The mixture was heated for
20 minutes at 51°C after chilling for 10
minutes at room temperature. A UV

spectrometer (Shimadzu Corp. Model No-
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01716) fixed at 660 nm was used to
measure the resulting solution after it had
cooled to room temperature. A positive
control was performed using

salicylic acid (100, 200, 300, 400, and 500

acetyl

ul) [19, 20]. The experiment was conducted
three times, and determines the %
inhibition for protein denaturation.

The thrombolytic and anti-inflammatory
properties of Hevea brasiliensis leaf extract
have been investigated.

RESULTS

The percentage of successful clot lysis for
five different concentrations of the plant
extract, as well as for the positive
thrombolytic control (streptokinase) and the
negative thrombolytic control (distilled
water), is statistically represented in Table
1. Table 1 shows that when 100, 200, 300,
400, and 500 pl of streptokinase (30,000
I.U.) was used as a positive control, the
percentage of clot lysis was 49.06 percent,
58.5 percent, 64.7 percent, 73.1 percent,
and 82.8 percent, whereas in the case of
distilled water (negative control), the
percentage of clot lysis was negligible
(13.3 percent). Between positive and
negative controls, there was a highly
significant difference in mean clot lysis %.
When clots were treated with various

concentrations (100, 200, 300,400 & 500

pl respectively) of the test sample,
moderate clot lysis activity, ie., 37.8
percent, 43.3 percent, 51.4 percent, 65.4
percent, and 75.3 percent, was observed.
When compared with the negative control
(water), the mean of percentage (%) of clot
lysis was significant for all the
concentrations (water). Figure 1 depicts the
percentage of clot lysis following
administration of various amounts of the
50% ethanolic extract in addition to
suitable controls [21, 22].

The albumin denaturation assay was
performed to assess im-vitro anti-
inflammatory activity, and aspirin was
utilised as the reference medication in the
study. The in-vitro anti-inflammatory
activity of a 50% ethanol extract of Hevea
brasiliensis demonstrated inhibition of
protein  denaturation (mean %), i.c.,
46.1£0.11, 56.03+ 0.76, 65.7+0.52,
70.7+0.5, 74.7+£0.27 at 100, 200, 300, 400,
and 500 pg/ml respectively whereas,
standard drug (aspirin) was recorded at
similar various concentrations 56.4+0.31,
65.6:0.71, 70.5+0.43, 75.1+0.21,
80.1£0.18. Percentage of inhibition after
treatment with different concentrations of
the 50% ethanolic extract and standard drug

is shown in Figure 1.
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Table 1: In vitro thrombolytic activity of Hevea brasiliensis leaves extract
Concentration Negative Control (Hevea brasiliensis 50% ethanolic Positive Control
(nl/ml) (Distilled water) Extract) (Streptokinase)
(Mean+SEM) (Mean+=SEM)
100 13.3+£0.9 37.8+0.8 49.06+0.93
200 13.3+0.9 43.3+0.48 58.5+0.48
300 13.3+0.9 51.4+0.33 64.7+0.7
400 13.3+£0.9 65.4+0.79 73.1+0.56
500 13.3+0.9 75.3+0.98 82.8+0.71
100 -+
80 -
Z 60 - u Control
X
- 40 -
° Extract
Q 20 -
X
0 - Standard
100 200 400 500
Concentration (pl/ml)
Figure 1: In vitro thrombolytic activity of Hevea brasiliensis leaves extract
Table 2: In vitro anti-inflammatory activity of Hevea brasiliensis leaves extract
Concentration % Inhibition (Hevea brasiliensis 50% % Inhibition (Standard)
(pl/ml) ethanolic Extract) (Mean + SEM) (Mean = SEM)
100 46.1+0.11 56.4+0.31
200 56.03+ 0.76 65.6+0.71
300 65.7+0.52 70.5+0.43
400 70.7+0.5 75.1+0.21
500 74.7+0.27 80.1+0.18
100 -
80 - _ =
g _ —
= 60 - —
:_§ ® % inhibition
= 40 (HB Extract )
Q 20 - % inhibition
° (Standard)
0 n T T T T 1
100 200 300 400 500
Concentration (ng/ml)
Figure 2: In vitro anti-inflammatory activity of Hevea brasiliensis leaves extract
DISCUSSION fibrinolytic ~ substance, aids in the

Platelets serve a crucial role in

atherothrombosis by sticking to the

disturbed endothelium surface, hence

initiating plaque formation and

development [23]. Plasmin, a natural

breakdown of fibrinogen and fibrin and
begins clot lysis [24]. To alter plasmin, SK
typically forms a stoichiometric compound
with plasminogen. The extractives of

Hevea brasilliensis were examined as part
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of the inquiry into the thrombolytic actions
of natural sources; the findings are shown
in Figure 1. Hevea brasiliensis contains
alkaloids, tannins, flavonoids, and phenol,
which may contribute to blood clot lysis
[25, 26].

The fundamental cause of inflammation is
protein denaturation. The capacity of the
extract to reduce protein denaturation was
tested as part of the research into the
mechanism of anti-inflammatory effect [27,
28]. Selected extracts were helpful in
preventing albumin denaturation. The
extractives of Hevea brasilliensis were
examined as part of the study into the anti-
inflammatory properties of natural sources;
the findings are shown in Figure 2.

The study's findings demonstrated that the
extract has the capacity to suppress protein
denaturation and hence may provide
considerable alleviation in inflammation
[29, 30]. The study's findings revealed that
the plant extract may inhibit the synthesis
of inflammatory mediators including
prostaglandins and leukotrienes. The
presence of alkaloids and polyphenols in
plant extract may indicate its anti-
inflammatory action.

CONCLUSION

The 50% ethanolic extracts have significant
thrombolytic and anti-inflammatory effects.
As a result, it is possible to conclude that

the presence of phytoconstituents in the leaf

extracts is responsible for the thrombolytic

and anti-inflammatory actions of the 50%

ethanolic extracts.

The current study's findings confirm the

ancient use of Hevea brasiliensis ethanolic

extracts in the treatment of thrombolytic
and inflammatory diseases.
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