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Abstract: Clerodendrum indicum is a traditional medicinal plant known for its
therapeutic properties. Its leaves contain various bioactive compounds that may exhibit
antimicrobial, antioxidant, and thrombolytic activities. This study aimed to identify
major phytochemicals in C. indicum leaves and evaluate their antimicrobial, antioxidant,
and thrombolytic effects. Ethanolic leaf extract was screened for phytochemicals using
standard tests. Antimicrobial activity was assessed via the disc diffusion method against
Gram-positive and Gram-negative bacteria. Antioxidant activity was evaluated using the
DPPH assay. Thrombolytic activity was tested by measuring clot lysis in vitro and
comparing it with streptokinase. Phytochemical screening confirmed the presence of
alkaloids, tannins, saponins, reducing sugars, steroids, and gums. The extract showed
moderate antibacterial activity, particularly against Salmonella enterica (27 mm at 500
pg/disc) and Streptobacillus moniliformis (24 mm at 500 pg/disc). Antioxidant analysis
revealed a dose-dependent scavenging effect with an IC50 of 82 pg/mL. Thrombolytic
activity showed 43.87% clot lysis at 20 mg/mL concentration, compared to 69.37% with
streptokinase. C. indicum leaves possess promising bioactive properties, supporting their
traditional use. The extract demonstrated moderate antimicrobial and thrombolytic
effects and notable antioxidant potential. Further studies are needed to isolate specific
compounds and understand their mechanisms.
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1. Introduction al, 2011).

Phytochemicals, such as alkaloids, phenols, and terpenes, have

Phytochemicals are naturally occurring, non-nutritive compounds clitd ) :
shown inhibitory effects against drug-resistant pathogens by

that plants produce to protect themselves from environmental

threats (Almodaifer et al., 2017). Although phytochemicals are not
essential like vitamins or minerals, research has shown that they
may have protective or disease-preventive properties (Chen et al.,
2007; Prakash et al,, 2012). The major categories of phytochemicals
include fibers, glucosinolates, alkaloids, polyphenols, flavonoids, iso
-flavonoids, anthocyanidins, phytoestrogens, terpenoids,
carotenoids, limonoids, and phytosterols (Sharma et al, 2011).
Herbs, grains, fruits, vegetables, and other plant-based foods all
contain these bioactive compounds (Craig et al., 1997). According
to recent studies, they offer antibacterial, anti-inflammatory, and
antioxidant properties, among other health advantages (Sharma et
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focusing on bacterial cell communication, efflux pumps, and
biofilms (Khare et al, 2021; Alvarez-Mart 2020). Like
microorganisms and animals provided Natural products the plants
provide natural products that are safe and efficient substitutes for
synthetic drugs (Bahadur et al.,, 2025).

When the body loses the capacity to detoxify reactive oxygen
species (ROS), a biological condition arises known as oxidative
stress (Sies et al, 1997; Tan et al,, 2018). ROS can cause cellular
dysfunction by damaging DNA, lipids, and proteins (Wang et al,
2020; Kunwar et al, 2011; Gilgun-Sherki et al, 2001). Several
diseases, such as cardiovascular diseases (Wang et al, 2020),
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neurodegenerative diseases like Alzheimer's and Parkinson's
diseases (Houldsworth et al, 2024), chronic inflammatory
conditions (Tan et al.,, 2018; Hussain et al.,, 2016), and age-related
diseases (Houldsworth et al, 2024), can be driven by oxidative
stress, which can cause cellular and tissue damage. Antioxidants can
help to prevent or reduce oxidative damage, which plays a role in
protecting against the development and progression of various
diseases (Kunwar et al, 2011; Gilgun-Sherki et al, 2001;
Houldsworth et al,, 2024; Chaudhary et al, 2023). They work by
inhibiting free radicals from propagating, prevent them from
forming, and strengthen the body's natural defense system
(Chaudhary etal.,, 2023).

Thrombotic disorders are caused by blood clots that develop in
veins or arteries, which disrupt normal blood flow and can lead to
potentially fatal conditions (Islam et al,, 2016; Emran et al,, 2015).
Stroke, deep vein thrombosis (DVT), myocardial infarction,
pulmonary embolism (PE), and peripheral occlusive diseases stand
among the most severe consequences, leading causes of mortality
worldwide (Emran et al,, 2015; Diwan et al,, 2021). Thrombolytic
agents are frequently used in the medical treatment of thrombosis
to break up blood clots and restore normal circulation. To treat
these conditions, thrombolytic agents that comprise tissue
plasminogen activator (t-PA), urokinase (UK), streptokinase (SK),
etc, have been used globally (Emran et al, 2015). Despite their
effectiveness, the substantial risk of bleeding associated with
current thrombolytic therapy limits their usage and indicates the
need for safer alternatives (Islam et al, 2016; Diwan et al,, 2021;
Mazumder et al.,, 2022).

Clerodendrum indicum belongs to the Verbenaceae family (Kar et al,,
2014; Siddik et al.,, 2021). It is a fast-growing, tiny tree or deciduous
shrub, usually reaching a height of two to three meters (Sushma et
al, 2021; Sidde et al., 2018). It features lanceolate to ovate leaves
with smooth or slightly toothed edges on long, thin branches (Sidde
et al,, 2018). The plant produces fragrant, tubular flowers in long
clusters with white to pale purple petals. A tiny, dark-colored drupe
is its fruit (Sidde et al., 2018). Throughout tropical and subtropical
climates, especially in Southeast Asia, C. indicum is widely
dispersed. It belongs to the broader genus Clerodendrum, which
has more than 500 species that are found around the world in
warm temperate and tropical climates (Kar et al., 2014). Its leaves,
roots, and petals have long been used to treat respiratory disorders,
fever, inflammation, and skin conditions (Siddik et al, 2021;
Sushma et al,, 2021). Because of its anti-allergic properties, it is also
used in Sri Lanka to treat allergic rhinitis and asthma (Madhuranga
etal,, 2023).

This study aimed to identify major phytochemicals in C. indicum
leaves and evaluate their antimicrobial, antioxidant, and
thrombolytic effects.

2.1. Chemicals and Reagents

The chemicals and reagents used in this investigation were 2,2-
diphenyl-1-picrylhydrazyl (DPPH), ascorbic acid, and streptokinase
(SK). Agar powder was obtained from E. Merck (India) Limited,
Worli, Mumbai, and the nutrient agar medium was sourced from
Mast Diagnostics, Mast Group Ltd., Merseyside, U.K. E. Merck (India)
Limited, Worli, Mumbai, provided the agar powder, while Mast
Diagnostics, Mast Group Ltd., Merseyside, UK, provided the
nutritional agar medium. Other substances used were methanol,
80% ethanol, and standard antibiotic discs, including kanamycin
and ciprofloxacin. Additionally, soy broth was purchased from
DIFCO Laboratories in the United States. Numerous reagents,
including Mayer's reagent, Dragendroff's reagent, Fehling's
solutions A and B, Benedict's reagent, and Molisch’s reagent, were
also used for phytochemical screening.

20f10

Sobuj et al.

2.2. Collection and Identification of Plant Materials

The plant leaves were collected from the medicinal plant of the
Botanical Garden, Mirpur, Dhaka, Bangladesh, at daytime. The plant
leaves were identified and authenticated by Tanmoy Dey (ID: 541),
Research Officer, Plantation trial unit division, Bangladesh Forest
Research Institute, Dhaka, Bangladesh.

2.3. Preparation of Plant Extracts

At first, the collected plant leaves were cut into small pieces and
sun-dried for one week. Then the dried leaves were ground into a
coarse powder with the help of a suitable blender. The powder
was stored in an airtight container in a cool, dark, and dry place
until further analysis was commenced. About 183.2 g of powdered
material was taken in a clean, flat-bottomed glass container and
soaked in 500 mL of ethanol. The container with its contents was
sealed and kept for 9 days, accompanied by occasional shaking and
stirring. The whole mixture then underwent a coarse filtration by
using a vacuum pump. Then it was filtered using a cotton filter.
Then the active constituents with ethanol were dried with a rotary
evaporator, and this provided a gummy concentrate of reddish
black color crude ethanol extract.

2.4. Phytochemical Screening

Alkaloids, glycosides, steroids, gums, reducing sugar, tannins,
flavonoids and saponins were identified by preliminary
phytochemical tests. A 10 % (w/v) solution of extract in methanol
was taken for each test.

2.4.1. Mayer’s Test for Alkaloids

Mayer's reagent (freshly prepared by dissolving a mixture of
mercuric chloride (1.36 g) and of potassium iodide (5.00 g) in 100
mL distilled water) was added to a 2 mL solution of the extract.
The formation of yellowish buff colored precipitate indicated the
presence of alkaloids (Rahman et al.,, 2018).

2.4.2. Dragendorff’s Test for Alkaloids

A 2 mL solution of the extract was acidified with 0.2 mL of diluted
hydrochloric acid and then 1 mL of Dragendroffs reagent (a
solution of basic bismuth nitrate, tartaric acid, and potassium
iodide) was added. Orange-brown precipitate indicated the
presence of alkaloids (Priyank et al.,, 2011).

2.4.3. Bromine Water Test for Glycosides

In this test, a few drops of bromine water were added to 1 mL of
extract solution, no yellow precipitate was produced, which
confirmed the absence of glycosides (De et al., 2010).

2.4.4. Fehling’s Test for Glycosides

In this test, a small amount of an alcoholic extract of the plant
material was taken in water and alcohol and boiled with Fehling’s
solution. No brick-red precipitate was formed, which considered
as an indication for the absence of glycosides (Shubham et al,
2019).

2.4.5. Sulfuric Acid Test for Steroids

Upon taking a 1 mL solution of chloroform extract, 1 mL of sulfuric
acid was added. Steroids are indicated by the formation of red
color (Evans et al., 2002).

2.4.6. Molisch’s Test for Gums

A few drops of molisch’s reagent (a-naphthol 10% (w/v) in 90%
ethanol) and sulfuric acid were added to 5 mL solution of the
extract. Red violet ring produced at the junction of two liquids
indicated the presence of gums and carbohydrates (Sofowora et
al, 1993).
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2.4.7. Benedict’s Test for Reducing Sugar

S5mL of benedict’s solution (blue solution containing CuSOs,
sodium carbonate, and sodium citrate) was added to 0.5 mL of
aqueous extract of the plant material and heated the mixture in a
boiling water bath for 5 minutes. A red color precipitate of
cuprous oxide was formed in the presence of reducing sugar
(Lokesh et al., 2020).

2.4.8. Fehling’s Test for Reducing Sugar

A mixture of equal volumes of Fehling’s solutions A and B were
added to 2 mL of an aqueous extract and boiled for few minutes.
Formation of brick-red precipitate confirmed the presence of
reducing sugars (Harborne et al,, 1998).

2.4.9. Alpha Naphthol Solution Test for Reducing Sugar

For this test, in a 5 mL extract solution, 2 drops of 5% alpha-
naphthol solution (freshly prepared) and 1 mL of sulfuric acid
were added on the sides of the test tube. Violet colored ring was
formed at the junction of two liquids in the presence of reducing
sugars (Devor et al.,, 1950).

2.4.10. FeCl;3 Test for Tannins

For this screening, 1 mL of 5% FeCls solution was added to 5 mL
of the extract. A greenish-black precipitate was formed and
indicated the presence of tannins (Rahman et al., 2018 & Priyank
etal, 2011).

2.4.11. Alkaline Reagent Test for Flavonoids

A few drops of sodium hydroxide were added to a small amount
of an alcoholic extract of the plant material. No development of an
intense yellow color indicates the absence of flavonoids (Priyank
etal, 2011).

2.4.12. Frothing Test for Saponins

1 mL of the stock solution of the extract was diluted with 20 mL
of distilled water and shaken for 15 minutes. One centimeter
layer of foam on the top of the test tube confirmed the presence
of saponins (Rahman et al,, 2018).

2.5. In Vitro Antimicrobial Activity
2.5.1. Disc Diffusion Method

Antimicrobial activity of the crude extract of C. indicum was
determined by the disc diffusion method (Parekh et al, 2007;
Abbes et al, 2014). Both Gram-positive and Gram-negative
bacteria were tested (Gram-negative: Streptobacillus moniliformis,
Salmonella enterica, Gram-positive: Streptococcus pneumoniae). At
first, 2gm agar powder and 3 gm tryptophan soya broth were
measured, and 100 mL of distilled water was added and mixed
properly. Then the mixture was placed into the autoclave at 121°C
for 40-45 min for heat sterilization. Prior to sensitivity testing,
each of the bacterial strains was cultured on a nutrient agar plate.
Bacterial cultures were grown on agar slants, incubated at 37°C for
18-24 hours, and transferred into agar media to prepare seeded
test plates. After the crude extract was dissolved in ethanol to a
concentration of 10 pg/pL, sample discs (500 pg and 250 pg per
disc), standard antibiotic discs (kanamycin (Pillar et al.,, 2009) and
ciprofloxacin (Ghosh et al., 2008), 30 pug/disc) as a positive control,
and blank discs (solvent only) were then positioned on the plates
at safe distances (>15mm) to prevent overlapping zones. After
incubation, the antimicrobial activity was determined by
measuring the zones of inhibition (in mm).

2.6. Antioxidant Evaluation

2.6.1. DPPH Method
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The 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay is a popular
technique for assessing a variety of substances' antioxidant
capacity. This technique relies on antioxidants' capacity to
scavenge the DPPH radical (Yamauchi et al, 2024; Islam et al,
2013; Sarker et al.,, 2024). In order to determine the antioxidant's
scavenging activity, the assay typically involves combining the test
material with a DPPH solution and measuring the absorbance at
515 nm over time (Baliyan et al, 2022; Mahmud et al., 2024). A
stock solution containing 500 pg/mL was prepared by precisely
weighing 1 mg of C. Indicum extract and dissolving it in 2 mL of
ethanol (99-100%). From this, ten different concentrations were
prepared through serial dilution, including 250, 125, 62.5, 31.25,
15.62, 7.81, 3.90, 1.95, and 0.97 pg/mL. Similarly, ascorbic acid
solutions were prepared in the same concentration range (500 pg/
mL to 0.97 pg/mL) using appropriate dilutions. For the DPPH
solution, 0.00078 g of DPPH powder was dissolved in 20 mL of
ethanol (99-100%) to make a 20 ug/mL DPPH solution, which was
stored in a cool, dry, and dark place. In the assay of free radical
scavenging activity, 2.0 mL of each sample solution (control or
extractive) at varying concentrations (500.0 to 0.977 pug/mL) was
mixed with 3.0 mL of the DPPH methanol solution (20 pg/mL).
After a 30-minute incubation period at room temperature in the
dark, the absorbance was measured at 517 nm using a UV
spectrophotometer, with methanol as the blank. The deep violet
color of DPPH turns yellow when combined with an antioxidant.
The level of discoloration indicates the extract's scavenging ability.
A lower reaction mixture absorbance indicates greater free radical
scavenging capability. At an inhibiting concentration, or IC50, a
sample must be able to scavenge 50% of DPPH free radicals
(Baburao et al 2010).

2.7. Evaluation of Thrombolytic Activity

For the preparation of the standard, streptokinase (SK) with a
potency of 1,500,000 I.U. was used. 5 mL of sterile distilled water
was added to the SK to make it a concentration of 30,000 IU.
From this suspension, 2.5 mL was taken and diluted with another
2.5 mL of distilled water, yielding a final concentration of 15,000
L.U. For the preparation of the sample, 100 mg and 200 mg of the
ethanolic extract of C. indicum were each dissolved in 10 mL of
distilled water to produce two concentrated solutions with final
concentrations of 10 mg/mL and 20 mg/mL, respectively.

Fifteen blank centrifuge tubes were labeled (1-15) and weighed,
then divided into three groups of five, designated as S10
(standard 30,000 1.U.), S20 (standard 15,000 1.U.), W (negative
control), E10 (10 mg/mL extract), and E20 (20 mg/mL extract).
Blood was collected from three donors and 0.5 ml of blood from
each donor was added to the corresponding five tubes in each
group. The tubes were incubated at 37°C for 45 minutes to allow
clot formation. After clotting, the serum was carefully removed,
and the initial clot weight was calculated. Next, 100 pL of each
standard concentration (30,000 L.U. for S10 and 15,000 LU. for
S20), 100 pL of distilled water for W, and 100 pL of each extract
concentration (E10 and E20) were added to the respective tubes.
This procedure was repeated for batches 2 and 3. The tubes were
incubated again at 37°C for 90 minutes to allow clot lysis. The
second clot weight was then measured using the same method,
and the degree of thrombolysis was calculated by measuring the
difference between the initial and final clot weights, representing
the extent of clot degradation. This systematic approach enabled
quantitative evaluation of the clot-dissolving potential of the C.
indicum extract and its comparison with standard thrombolytic
therapy.

3. Results and Discussion

3.1. Phytochemical Screening
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The initial phytochemical investigations are represented by the
testing of several chemical groups found in the extract. The extract
in ethanol solution was used in each assay. The tests for reducing
sugar, tannins, flavonoids, saponins, gums, steroids, alkaloids, and
glycosides are known as chemical group tests (Mahmud et al,
2024). Table 1 shows that Glycosides and flavonoids were absent
from the phytochemical examination, but alkaloids, steroids, gums,
saponins, reducing sugars, and tannins were detected.

The phytochemical analysis of the ethanolic leaf extract of C.
indicum showed the presence of alkaloids, steroids, gums, saponins,
tannins, and reducing sugars. It has been demonstrated that these
bioactive compounds have significant therapeutic advantages,
including thrombolytic and antibacterial properties.

Alkaloids are well known for their antibacterial and potentially clot-
dissolving properties, as shown by Mayer's and Dragendorff's
experiments. Alkaloids are effective against a variety of bacteria,
fungi, and other pathogens because they prevent microbial growth
by interfering with the formation of cell walls, DNA replication, and
enzyme function; some of these compounds have even served as
models for the development of antibiotics (Amin Thawabteh et al,
2019 & Leen Othman et al, 2019). By interfering with cell
membranes and enzyme function, tannins known for their ability to
precipitate proteins and their antibacterial properties should
enhance bacterial inhibition (Amin Thawabteh et al, 2019). The
frothing test finds saponins, which support the extract's
antimicrobial properties by breaking down microbial cell
membranes and increasing permeability. Gums can enhance
absorption and delivery even though they aren't directly active in
reducing sugars. While not directly antibacterial, they might
provide antioxidant support that may improve the efficiency of
other chemicals (Sazia Afrin et al.,, 2023).

Overall, the traditional antibacterial use of C. indicum is supported
by the presence of these phytochemicals. Further investigation into
the specific functions and mechanisms of these elements is
necessary, as the results indicate that the observed activity is
probably the result of their combined or synergistic effects.

3.2 In Vitro Antimicrobial Activity

Sobuj et al.

The anti-microbial activity of the ethanolic extract of the leaves of C.
indicum was tested against a number of both gram-positive and
gram-negative bacteria. To compare the results, Ciprofloxacin and
Kanamycin standard discs were used. The antimicrobial activity of
the extract was visualized through inhibition zone diameters
presented in (Fig. 1).

Table 2 shows that the ethanolic extract of the leaves of C. indicum
(250 pg/disc and 500 pg/disc) showed moderate anti-microbial
activity against Streptobacillus moniliformis, Salmonella enterica,
and Streptococcus pneumoniae.

A popular technique for screening natural materials for potential
antibiotic development is the disc diffusion method, which is
straightforward but efficient for determining antimicrobial activity.
It measures the zone of inhibition surrounding discs using test
samples on agar plates that have been infected with bacteria
(Romney et al., 2018). The ethanolic extract of C. indicum exhibited
mild antibacterial activity against both Gram-positive and Gram-
negative bacteria in this study. Streptobacillus moniliformis showed
a significant inhibitory zone of 24 mm, Salmonella enterica showed
a significant inhibitory zone of 27 mm, and Streptococcus
pneumonia showed a significant inhibitory zone of 19 mm at 500
pug/disc. These results show the presence of antibacterial
compounds, albeit at a lower level than that of common antibiotics
(Ciprofloxacin and Kanamycin).

Given that the extract included alkaloids, tannins, saponins, and
steroids, all of which have antibacterial qualities, the action is in line
with the phytochemical results.

3.3. Antioxidant Evaluation
3.3.1. Assay of Free Radical Scavenging Activity

2.0 mL of a methanol solution of the sample (Control/extractives) at
different concentrations from 500.0 to 0.977 pug/mL were mixed with
3.0 mL of a DPPH methanol solution (20 pg/mL). After 30 minutes
reaction period at room temperature in a dark place, the absorbance was
measured at 517 nm against methanol as a blank by a UV
spectrophotometer.

Inhibition of free radical DPPH in percent (I%) was calculated as
follows-

{(Ao - A1)/Ac} x 100

Table 1. Different phytochemical tests and the results.

Phytoconstituents Tests Results
Alkaloids Mayer’s test +
Dragendroff’s test +
Glycosides Bromine water test _
Fehling test -
Steroids Sulfuric acid test +
Gums Molisch’s test +
Flavonoids Alkaline reagent test _
Saponins Frothing test +
Reducing Sugar Benedict's test +
Fehling’s test +
Alpha-Napthol solution +

test

Tannins FeCls test +
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Where Ay is the absorbance of the control reaction (containing all
reagents except the test material), and Al is the absorbance of the
extract/standard.

The extract/standard concentration providing 50% inhibition
(IC50) was calculated from the graph plotted inhibition percentage
against extract concentration. The dose-response curve for DPPH
radical scavenging activity is illustrated in (Fig. 2). Table 3 shows
the IC50 value of ascorbic acid. Table 4 shows the IC50 value of the
Ethanolic extract of C. indicum. The purple-colored DPPH free
radical is stabilized by turning yellow, which assesses the
antioxidant's capacity to donate hydrogen atoms or electrons
(Sagar et al, 2011). The IC50 value represents the concentration
needed to block 50% of the DPPH radicals; lower IC50 values
indicate better antioxidant potential. The decrease in absorbance at

Sobuj et al.

517 nm indicates radical scavenging ability (Jolanta Flieger et al,
2020).

The ethanolic extract of C. indicum demonstrated high antioxidant
activity, with an IC50 of 82 pg/mL compared to 14 pg/mL for
ascorbic acid. The extract demonstrated a definite dose-dependent
scavenging action, despite being less potent than the standard. This
points to the presence of antioxidant phytochemicals that are
known to aid in the neutralization of radicals, including tannins,
alkaloids, saponins, and flavonoids.

These results are in line with earlier studies on antioxidants that
found that Clerodendrum species had comparable capacities. The
plant's traditional use in managing oxidative stress was supported
by the DPPH technique's overall success in assessing antioxidant
capacity.

Table 2. In vitro antibacterial activity of Clerodendrum indicum ethanolic extract.

Bacterial strains

Diameter of zone of inhibition

(mm)

Kanamycin

(30 pg/disc)

Ciprofloxacin

(30 pg/disc)

Ethanol extract

(250 pg/disc)

Ethanol extract

(500 pg/disc)

Gram negative

Streptobacillus mo- 24 24 11
niliformis
Salmonella enterica 21 27 15
Gram positive
Streptococcus pneu- 25 19 10
moniae
30

25

20

15

10

Diameter of zone of inhibition (mm)

Streptobacillus moniliformis

® Ethanol extract (250pg/disc)

Salmonella enterica

Streptococcus pneumoniae

= Ethanol extract (500ug/disc)

Fig. 1. The ethanolic extract of Clerodendrum indicum exhibited mild activity against both Gram-positive and Gram-negative bacteria,
thereby lending preliminary support to its traditional use as an antimicrobial agent in coastal regions. However, this remains an initial
investigation, and further comprehensive studies are required to provide more robust scientific evidence regarding its therapeutic poten-

tial.
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Table 3. IC50 value of ascorbic acid.

Sobuj et al.

Serial No. Concentration Absorbance of Absorbance of % Inhibition IC50
(ng/mL) blank Ascorbic acid (ng/mL)
1 500 0.060 86.3
2 250 0.064 85.2
3 125 0.067 84.5
4 62.50 0.070 83.9
31.25 0.435 0.072 83.4 14
6 15.63 0.075 82.7
7 7.81 0.077 82.2
8 3.91 0.080 81.6
9 1.95 0.083 80.9
10 0.97 0.085 80.4
Table 4. IC50 value of Ethanolic extract of Clerodendrum indicum.
Serial No. Concentration Absorbance of Absorbance of % Inhibition IC50
1 500 0.056 87.13
2 250 0.101 76.78
3 125 0.150 65.52
4 62.50 0.182 58.16
5 31.25 0.435 0.201 53.79 82
6 15.63 0.219 49.66
7 7.81 0.250 42.53
8 391 0.262 39.77
9 1.95 0.298 31.49
10 0.97 0.301 30.80
87
90
86 |
80
8 | 70
8 S
= £
8—%3 L =0
82 40
81 Ascorbic 30 Ethanolic extract of
80 . . . 20 . . .
-50 50 150 250 350 as0 550 -0 50 150 250 350 450 550
Concentration (pug/mL) Concentration (ug/mL)
Ascrobic Acid Ethanolic extract of Clerodendrum indicum

Fig. 2. lllustrates the dose-response curve for DPPH radical scavenging activity, showing a gradual decrease in absorbance with increasing

concentration.
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less effective than streptokinase, which represents the moderate
fibrinolytic activity. A comparison of clot lysis by extract and
Table 5 shows that the ethanoic extract of the leaves of C.indicum  streptokinase is shown in (Fig. 3), indicating moderate efficacy of
(10 mg/mL and 20 mg/mL) showed significantly higher activity the extract.

than the distilled water-treated control group (W), despite being

3.4. Thrombolytic Activity

Table 5. In vitro thrombolytic activity of Clerodendrum indicum ethanolic extract .

Serial No. Treatment Concentration % of Lysis of
Group Clot
1 W(Control) 7.86
2 S10 15000 U 47.23
3 S20 300001IU 69.37
4 E1o 10 mg/mL 26.67
5 Ezo 20 mg/mL 43.87
80
60
40
20 I
0
E10(10 E20(20
{Control) (15,000IU)(30,000 IU) mg/ml mg/ml
extract) extract)

W % of lysis...

Fig. 3. The traditional thrombolytic drug streptokinase was compared to the thrombolytic activity of an ethanolic extract of Clerodendrum
indicum. As anticipated, the control group (W) experienced only 7.86% clot lysis. Streptokinase at 30,000 1.U. (S20) exhibited the highest
thrombolytic activity, resulting in 69.37% lysis of the clot, whereas the lower concentration (15,000 1.U., S10) caused 47.23% lysis. A clot
lysis of 26.67% was shown by the extract at 10 mg/mL (E10) and 43.87% by the extract at 20 mg/mL (E20). This suggests that the plant's
phytochemicals may have fibrinolytic activity.
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C. indicum is a well-known ethnomedicinal plant traditionally used
in India and Southeast Asia to treat a variety of ailments, including
inflammation, blood disorders, respiratory issues, liver diseases,
and skin conditions (Ashutosh Kundu et al., 2024; Harish Sharma et
al,, 2022). Scientific investigations have confirmed many of these
uses, revealing that C. indicum contains a rich array of bioactive
compounds such as phenolic acids, flavonoids, terpenoids, steroids,
saponins, alkaloids, and glycosides, which are responsible for its
notable antioxidant, anti-inflammatory, antimicrobial, and
hepatoprotective effects (Pallab Kar et al,, 2019; Surya Kant Kalauni
etal, 2023). Extracts from the plant have demonstrated significant
antioxidant activity in various assays, and studies in animal models
show that these extracts can protect against oxidative stress-
induced liver injury, supporting its traditional use for liver and
blood-related conditions (Pallab et al,, 2019; Surya et al., 2023). The
anti-inflammatory and antinociceptive properties of C. indicum have
also been validated in vitro, suggesting potential for developing new
anti-inflammatory drugs (M.SUSHMA et al,, 2021). Additionally, the
plant’s phytochemicals have shown promise in promoting
fibrinolysis, which aligns with its folk use for blood disorders and
inflammatory conditions (M.SUSHMA et al., 2021; Ashutosh et al,,
2024).

4. Conclusion

The ethanolic leaf extract of C. indicum demonstrated significant
phytochemical diversity, including alkaloids, tannins, saponins, and
steroids, which correlated with its moderate antimicrobial,
antioxidant (IC50 = 82 pg/mL), and thrombolytic (43.87% clot lysis
at 20 mg/mL) activities. These findings validate its traditional use
and highlight its therapeutic potential. However, this study has
limitations: it used only crude extracts without isolation of
individual bioactive compounds, and the antimicrobial and
thrombolytic evaluations were limited to in vitro assays.
Additionally, the lack of cytotoxicity or in vivo studies restricts the
clinical translation of these findings. Future research should focus
on bioassay-guided isolation, mechanistic studies, and in vivo
validations to elucidate specific compounds responsible for the
observed effects and assess their pharmacological safety and
efficacy. This will strengthen the development of C. indicum-derived
natural therapeutics in combating oxidative stress, microbial
infections, and thrombotic disorders.
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