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ABSTRACT

Earthworms are beneficial residents of the soil. Earthworms break down dead and decaying organic matter into
rich humus soil, thereby supporting plant growth. In the present study, the crude proteins are extracted from
the earthworm and the antithrombotic activity of the same is assessed. The Earthworms were collected from
the garden of J.B.A.S College in a perforated container along with some amount of soil. The protein was
extracted from the earthworm by dissolving the lyophilized earthworm powder in HEPES Buffer and
precipitating the protein using ammonium sulfate. The presence of protein was confirmed by total protein test
and the presence of thrombolytic enzyme was confirmed using SDS-PAGE. Thrombolysis is the process of
breakdown of blood clots formed in the blood vessels. The antithrombotic activity was assessed using clotted
blood present in a microcentrifuge tube. Clot lysis was done by addition of different concentrations of the
protein to the clotted blood. It is found that as the concentration of the active compounds in the extract
increases, the percentage of clot lysis also increases. This assay confirms the antithrombotic activity of the
protein extract. In future research, these crude proteins can be purified for further extensive studies.

Keywords: Crude protein, Lampito maurutii, Protein precipitation, Antithrombotic activity, SDS-page and
Clot analysis

INTRODUCTION

Ischemic stroke occurs when a blood clot blocks or narrows an artery leading to the brain. A blood clot often
forms in damaged arteries by the build-up of plaques (atherosclerosis). It can also occur in the carotid artery
of the neck as well as other arteries. These kind of blood clots which pose a life-threatening risk are treated
with Thrombolytics. It is also used to treat numerous pulmonary emboli and clots that form in shunts during
renal dialysis. Interesting finding of thrombolytic activity by fibrinolytic protease termed Atroxase derived
from snake venom reported up to 60% drop of rat’s plasma fibrinogen level, indicating that purified and
lyophilized form of the enzyme may be given to people in case of treating cardiovascular illness. Heparins,
Vitamin K antagonists, and derivatives have been the main anticoagulant medications used in clinical settings
for more than 50 years. Studies to develop new and enhanced recombinants variations regimen are in progress
due to inadequacies of readily available thrombolytic medications. For triggering lysis and preventing
reocculation, Aspirin and Heparin are notably effective. The most effective secondary prevention of ischemic
cardiovascular disorders is still provided by selective antiplatelet agents and thrombin inhibitors, and
medications like Aspirin is most well-established antithrombotic agents. However, safety is a major concern.
Due to the medication’s significant downsides of upper gastrointestinal haemorrhage and haemorrhagic events
(Johnson, 2008). Several studies have been conducted over the past few decades in an effort to find new
substances or sources to prevent platelet aggregations. The results of research in this field are positive for the
development of the best thrombolytic therapy organically. The setting, idea and techniques for using natural
materials to cure people have changed substantially over time (Sumi, et al., 1990; Hesler, 1992). Natural
medicines or traditional medicines made a revolutionary comeback with increased strength and play a vital
role in human health (Demrow., et al., 1995; Briggs, et al., 2001; Rajapakse, et al., 2005; Yamamoto, et al.,
2005). Natural medications are thought to be safer because they work naturally. Earthworms are good
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candidates to produce antithrombotic substances because they have been used as a medicine for ages. It’s
protein and coelomic fluid were shown to have cytolytic agglutinating, proteolytic, haemolytic, mitogenic,
antipyretic, tumorstatic, and antibacterial activity (M. Balamurugan et al., 2007). The healing properties of
earthworms, a type of macroinvertebrate found in soil, are well documented in ancient literature. In Fact,
earthworm powder taken orally has shown to be capable of breaking down intravascular fibrin clots. According
to Bhatnagar and Palta (2016), earthworms enhance body heat when consumed and are beneficial for treating
rheumatoid arthritis, bronchitis, tuberculosis, and neurological illnesses. With that in mind we further
investigated the antithrombotic properties of earthworm lampito mauritii.

MATERIALS AND METHODS

MATERIALS

BLOOD SAMPLE:

Venous Blood sample was drawn in preparation for the procedure. Five healthy volunteers who had never used
oral contraceptives or any other anticoagulant therapy were selected and blood drawn by a phlebotomist. Each
of the five previously weighed micro centrifuge tubes received 500 pl of blood to create clots. This was used
to analyse clot formation and lysis in the future.

EARTHWORM (LAMPITO MAURITII):

The earthworms were collected from the garden of JBAS College, along with some amount of soil in a sterile
container and transferred to lab.
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Figurefl: Showing the earthworm (Iapito mauritii) with measurement.

METHODS:

IDENTIFICATION OF EARTHWORM:

The collected earthworms were identified by HetroGeneBiotech Laboratory, Pvt., Ltd., based on its
morphological characters.

EXTRACTION OF PROTEIN:

The identified earthworms were washed with double distilled water twice. The washed earthworms were
transferred to a pre-cooled mortar and pestle. Liquid Nitrogen was poured into the mortar and pestle containing
the earthworms. The earthworms were ground into fine powder using mortar and pestle. The powdered material
was then suspended in hepes buffer (pH 7.4). The suspension was then filtered using celite to remove other
cell debris. The filtrate was then stored in -20°C until analysis.
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ESTIMATION OF PROTEIN BY BIURET METHOD:

BIURET REAGENT:

3g of copper sulphate (CuS0O4.5H20) and 9g of sodium potassium tartarate was dissolved in 500ml of
0.2mol/litre sodium hydroxide. 5g of potassium iodide was added and made up to 1 litre with 0.2mol/litre
sodium hydroxide. The protein standard taken was as 5mg BSA/ml.

PROCEDURE:

0.0,0.2,0.4, 0.6, 0.8 and 1ml of working standard was pipetted out in to the series of labelled test tubes. 1ml
of the sample (filtrate) was pipetted out in another test tube. Volume of all test tubes was made to 1ml in all
the test tubes. A tube with 1ml of distilled water served as the blank. 3ml of biuret reagent was added to all
the test tubes including the blank test tube and sample test tube. The contents of the tubes were mixed well by
vortexing / shaking the tubes and warmed them at 37°C for 10 min. Then the contents were allowed to cool at
room temperature and the absorbance was read at 540 nm against blank. The standard curve was plotted by
taking concentration of protein along x-axis and absorbance at 540nm along Y-axis. From this standard curve
calculate the concentration of protein was calculated in the given sample.

DETERMINATION OF CLOT LYSIS:

Clot lysis approaches were carried out. 2.5 ml of venous blood was drawn from a healthy volunteer and
disturbed in 5 pre-weighed sterile microcentrifuge tubes (0.5ml/tube) and incubated at 37°C For 45
minutes. After clot formation, serum was completely removed without disturbing the clot. The clot was
weighed and then transferred to a well plate. 100ul of earthworm extract in the concentrations 10%, 25%, 50%
and 100% was added to each well separately. To the control well, heparin was added to the clot. The well
plate was then incubated at 37°C For 90 minutes and observed for clot lysis. Released fluid was removed and
wells were again weighed to observe the difference in weight taken before and after clot lysis was expressed
as percentage of clot lysis.

Figure 2: (A) showing the blood clot obtained from collected blood of volunteers (B)showing
determination of clot lysis with different concentrations of extract along with control.

RESULTS AND DISCUSSION

Protein content:

In this study, the protein concentration was estimated using Biuret reagent. Standard Bovine serum albumin
was taken of different volumes 0.0, 0.2, 0.4, 0.6, 0.8, 1.0, 1.0 ml of sample. The concentration of protein was
observed as 0,1, 2, 3, 4, 5 and the concentration of the protein was unknown. The absorbance of the protein
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was 0.00, 0.256, 0.384, 0.459, 0.512, 0.683 at 540 nm respectively (Table 1). The standard graph was plotted
using the OD values (Figure 3). The absorbance of the the protein of the unknown sample was recorded as
0.602. In accordance with this value the concentration of the protein in unknown sample was estimated as
4.407mg protein/ml (Figure 4) from the standard graph.

Table 1: Standard graph for protein estimation by Biuret method.

Volume of | Volume of distilled | Concentration of | Volume of | Absorbace at
standard BSA water protein Biuret reagent | 540nm
(ml) (ml) (mg) (ml)
0.0 1.0 0 3 0.00
0.2 0.8 1 3 0.256
0.4 0.6 2 3 0.384
0.6 0.4 3 3 0.459
0.8 0.2 4 3 0.512
1.0 0.0 5 3 0.683
1.0 sample 0.0 To be estimated 3 0.602
Standard Curve for Protein by Biuret Method
Scale: X-axis-1cm=1mg; Y-axis- 1cm=0.05 0D
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Figure 3: Standard curve for protein estimation by Biuret method

absorbance at 540nm vs. concentration of protein

@ absorbance at 540nm 0.122*x + 0.0782 R? = 0.941

0.8
0.6

0.4 &

absorbance at 540nm

0.2

o] 1 2 3 4 5

concentration of protein

Figure 4: Absorbance at 540nm vs concentration of protein

Centre for Info Bio Technology (CIBTech)



Special Edition on “Frontiers of Biosciences in Sustainable Development (FBSD)”
CIBTech Journal of Zoology ISSN: 2319-3883; http://www.cibtech.org.htm
2023 Vol.12/S1, pp.239-247/Mubeen et al.

Research Article (Open Access)

Assessing Anti Fibrinolytic Activity of Earthworm (Lampito mauritii):

Heparin was used to prevent or treat certain blood vessels, heart and lung conditions. Heparin was also used to
prevent blood clotting during open heart surgery, by-pass surgery, kidney dialysis, and blood transfusion. The
effect of clot lysis using 100ul of earthworm protein extract was quite significant. The

concentrations of the protein enhanced clot lysis in a dose dependent manner along with incubation time factor.
The weight of the clot was noted as 0.28, 0.26, 0.25, 0.26, 0.27g before clot lysis. The extract was taken in
10%, 25%, 50%, 100% and heparin was taken. The weight of the clots was weighed as 0.27, 0.24, 0.22, 0.20,
0.16 after clot lysis (Table 2).

Table 2: Analysis of clot lysis using various extract concentrations

Concentration of the | Weight of the clot | Weight of the clot | Percentage of clot
extract before (g) after (g) lysis (%0)

10% 0.28 0.27 3.57

25% 0.26 0.24 7.69

50% 0.25 0.22 12.00

100% 0.26 0.20 23.08

Control (Heparin) 0.27 0.16 40.74

The percentage of clot lysis was calculated by using the formula: Percentage of the clot lysis = Weight of clot
x 100. The percentage of clot lysis in standard versus the percentage of clot lysis in 5 different concentrations
was given as a bar graph (Figure 6 and table 3)

Percentage of clot lysis in standard vs Percentage of clot lysis
in 5 different concentrations
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Figure 6: Graph showing percentage of clot lysis vs concentration of protein extract in both control and
extract.
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Table 3: Percentage of clot lysis vs concentration of protein extract in both control and extract.

concentration of protein percentage of clot

extract lysis
10 3.75
25 7.69
50 12
100 23.08
control 40.74

Discussion

In the current study, a clot lysis test was used to assess the thrombolytic activity of the earthworm (Lampito
mauritii) as an antithrombotic agent against the majority of cardiovascular diseases. Humans have always
relied on nature to treat a variety of illnesses. Modern phytopharmacological research has revived interest in
traditional medicine and opened up a new area for the discovery of animal derivative drugs that are effective
in treating specific diseases. Many studies have been done to identify the plants, natural foods, and their
supplements that have antithrombotic activity. About 30% of pharmaceuticals are thought to be made from
animal derivatives. Platelets play a significant role in the onset of atherothrombosis and cause endothelial
surface damage (produced by reactive oxygen species). A class of drugs called thrombolytics or fibrinolytics
is used to manage and treat intravascular clots that are dissolving. These medications belong to the plasminogen
activator class. Acute peripheral arterial occlusion, deep vein thrombosis, pulmonary embolism, acute ischemic
stroke, intracardiac thrombus formation, and acute myocardial infarction are all treated with this class of
medication. The use, mechanism, and limitations of thrombolytics are discussed in this activity. Acute
myocardial infarction, acute ischemic stroke, and other conditions that involve intravascular clots will be
treated using this activity, which will also highlight the mechanism of action, adverse event profile, monitoring,
and toxicity relevant for interprofessional team members. Drugs used to treat venous thrombosis block the
coagulation cascade. This has historically included unfractionated heparin (UFH), which promotes
antithrombin's inhibition of coagulation serine proteases (Damus et al., 1973). Only an IV injection makes
UFH bioavailable, which restricts its application to hospital care. One of the many coumarine derivatives,
which are vitamin K antagonists, has typically been used to maintain long-term prophylaxis (e.g. warfarin,
[trade name Coumadin], acenocoumarin [trade name Sintrom]. Vitamin K antagonists prevent the vitamin K-
dependent coagulation serine proteases from undergoing post-translational processing, which in turn inhibits
the coagulation cascade as a whole (Furie et al., 1990). Small molecules that directly inhibit factor Xa or
thrombin belong to a new class of anticoagulant medications. Compared to LMWH or fondaparinux, many of
these are being developed as oral medications, which may be a significant advantage. The only direct factor
Xa inhibitor that is currently approved is rivaroxaban, but it has not yet received approval in the US. Similar
medications that are still undergoing clinical trials include apixaban, betrixaban, and edoxiban. These are
initially being tested for relatively brief prophylaxis before/following orthopaedic surgery, but the hope is that
they will eventually prove to be secure for long-term prophylaxis. In this study, the protein concentration was
estimated using Biuret reagent. The unknown sample of earthworm contains 4.407 mg protein / ml. Bakhtawer
(etal.,) 2021 conducted a study on Isolation and purification of thrombolytic enzyme extracted from earthworm
which shows that 50pl of enzyme showed lysis, partial hydrolysis on 150ul enzyme and complete hydrolysis
on 250ul of enzymes. Comparing to study conducted on the determination of the thrombolytic activity of the
Natto extract done by Masada (2004). The main active substance was bacillopeptidase secreted by natto
bacillus. The protein absorbance was seen to be 1.20. And the maximum level of clot lysis is shown as 20%.
This shows that the earthworm exhibits more thrombolytic activity than natto bacillus. Comparing to study
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conducted on the potential of fibrinolytic protease enzyme from tissue of sand sea cucumber (Holothuria
scabra) as thrombolysis agent done by N Hidayati et al., (2021) had made a review study on thrombolytic
activity of different species of sea cucumber. The highest protein content is seen in Holothuria scabra that is
76.64% . Development of antithrombotic agents using fibrinolytic protease from the tissues of Holothuria
scabra offers novelty for the treatment of cardiovascular diseases. Comparing with the study conducted on
Fibrinolytic Serine Protease isolated from Lampito mauritii done by A.J. bhorgin Lourdumary et al., (2014).
The determination of protein was done by spectrophotometric method. The concentration of protein is seen be
high in crude extract (1.8g). The fibrinolytic activity is seen to be 53.50%.

CONCLUSION

In conclusion from the recorded data, it is evident from the data that has been collected that the findings may
have significant effects on cardiovascular health. This discovery may also point to the potential for producing
novel thrombolytic compounds from the extracted crude protein of earthworm (Lampito mauritii). More
research is being done to identify and characterize the substances that are responsible for thrombolytic activity.
Additionally, research must be done to identify the secondary metabolites or bioactive elements and their
functions. The use of these natural extracts and compounds will usher in a new era of drug docking with novel
target molecules and the development of advanced therapy. In this study, it was shown that using synthetic
versions of the same basic principles, folk medicine could be just as effective as modern medicine in lowering
the risk of cardiogenic problems as well as other risk factors like deep vein thrombosis and side effects. Even
though the study is only a preliminary analysis, it opens the door for future molecule development.
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