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Abstract. An attempt has been made to investigate thrombolytic and antimicrobial activities of ethanolic
extracts of Andrographis paniculata whole plant. Phytochemical constituents of A. paniculata were assessed
by human erythrocyte and the results were compared with standard streptokinase (SK). Moreover, the plant
extracts were compared with the antibiotic kanamycin to investigate antibacterial activity against several
microorganisms. Glycosides, steroids, phenols, alkaloid and tannins were found in the ethanol extract of
whole plant. Crude ethanol extract (P<0.05) and soluble fraction of ethanol extract (P<0.05) have shown
thrombolytic properties. Crude ethanol extract, n-hexane soluble fractions and carbon tetrachloride soluble
fraction of ethanol extract of the whole plant have shown antimicrobial activities against common gram
positive and gram negative microorganisms. The results of current study justify thrombolytic and antimicrobial

activities of A. paniculata.
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Introduction

The demand for searching pharmacological activities
of plant extract is a long term practice. Nature has been
providing the ideas for developing novel drugs against
the diseases (Hughes ef al., 2011). The usage of medi-
cinal plants has drawn avalanche of interest as they
could provide therapeutic activities and are promising
candidate to be developed as pharmaceutical products
in large scale production. The development of new
disease accelerates for investigating new chemical entity
from medicinal plants (Aderogba et al., 2005; Rabaud
et al., 1997), which may contribute in life threatening
diseases such as stroke (which is caused by thrombosis).
In case of stroke, new thrombolytic agent is needed to
be isolated from the medicinal plants.

Thrombolytic property of a plant extract could be useful
for arresting the damages caused by the obstruction or
occlusion of a blood vessel, which occurs during myocar-
dial infarction (heart attack), thromboembolic strokes,
deep vain thrombosis and pulmonary embolism. Medi-
cinal plants containing phenols, flavonoids, alkaloids,
and saponins have shown potential antibacterial
activity (Mahenic et al., 2007; Pereira et al., 2007,
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da Silva et al., 2006), whereas, alkaloids and saponins
have shown thrombolytic activity.

Andrographis paniculata has been widely used for the
treatment and prevention of common cold especially
in the subcontinent (Thisoda ef al., 2006). A. paniculata,
a plant of Acanthaceae family and locally known as
kalmemg is an erect annual herb extremely bitter in
taste in all parts of the plant body. It grows erect to a
height of 30-110 cm in moist, shady places. The slender
stem is dark green, squared in cross-section with longitu-
dinal furrows and wings along the angles. The lance-
shaped leaves have hairless blades measuring up to
8 cm long by 2.5 cm wide. The small flowers are borne
in spreading and the fruit is a capsule around 2 cm long
and a few millimeters wide. It contains many yellow-
brown seeds. Aerial parts of the plant contain a large
number of chemical constituents, mainly lactones, diter-
penoids, diterpene glycosides, flavonoids and flavonoid
glycosides (Akbar et al., 2011).

Previous studies reported many pharmacological
activities of the extract of A. paniculata (Bhatnagar
et al., 1961). Being motivated with the reported bio-
logical activities, its thrombolytic and antimicrobial
activities were evaluated by the established methods.
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Pharmacological uses of this plant especially, in throm-
bosis and antibacterial has not yet been established,
therefore, the present study was aimed to investigate
the thrombolytic and antimicrobial activities of the
whole plant extract of A. paniculata.

Materials and Methods

Collection of plant material. The whole plants of
A. paniculata were collected from Mirpur Botanical
Garden, Dhaka, Bangladesh, in July 2012. A voucher
specimen for this plant had been maintained in
Bangladesh National Herbarium, Dhaka, Bangladesh
(Accession no DACB-32888). The collected plant
materials were chopped, dried and powdered and
about 1200 g of the powdered material was soaked in
4 L of ethanol at room temperature for 7 days. The
extract was filtered by Whatman (No. 1) filter paper
and concentrated with a rotary evaporator. An aliquot
of the concentrated ethanol extract was fractionated by
the modified Kupchan method (Saha ef al., 2012) and
the resultant partitioned were evaporated to dryness
with a rotary evaporator to yield hexane, carbon tetra-
chloride and chloroform soluble materials. The residues
were then stored in a refrigerator until further use.

Preliminary phytochemical screening. One gram of
the ethanolic extract of 4. paniculata was dissolved
in 4 L of ethanol and was subjected to preliminary
phytochemical screenings for determining nature of
phytoconstituents (Paterson et al., 1999). The freshly
prepared crude extract was qualitatively tested for the
identification of chemical constituents, such as, alkaloids,
flavonoids, steroids, glycosides, saponins, terpenoids,
gums and tannins.

Test for alkaloids. Dragendroff’s test: 2 mL solution of
the extract and 0.2 mL of dilute hydrochloric acid were
taken in a test tube. After adding 1 mL of Dragendroff’s
reagent, orange brown precipitate appeared indicating
the presence of alkaloids.

Test for glycosides. Molisch test: Alpha naphthol
and concentrated H,SO, were added to 2 mL solution
of the extract. Development of reddish violet ring at
junction of two layers indicates the presence of
glycosides.

Test for flavonoids. A few drops of concentrated hydro-
chloric acid were added to a small amount of extract
solution. Immediate appearance of a red colour indicated
the presence of flavonoids.

Test for steroids. The ethanol extract was treated with
50% sulphuric acid and a few drops of acetic anhydride
were added. Reddish brown ring indicated the presence
of steroids.

Test for saponins. One mL solution of the extract was
diluted to 20 mL distilled water and shaken in a graduated
cylinder for 15 min, 1 cm layer of foam indicated the
presence of saponins.

Test for tannins. Ferric chloride test: About 0.5 g of
extract was dissolved in 5 to 10 mL of distilled water
and filtered. A few drops of 5% ferric chloride solution
were added to the filtrate. A greenish black precipitate
was formed which confirmed the presence of tannins.

Test for phenols. Small quantity of extract was diluted
with 5% ferric chloride solution. Intense colour indicated
the presence of phenols.

Streptokinase (SK). Commercially available lyophilised
Altepase (Streptokinase) vial (Beacon pharmaceutical
Ltd., Dhaka, Bangladesh) of 15,00,000 1.U., was collected
and 5 mL sterile distilled water was added and mixed
properly. This suspension was used as a stock from which
100 pL (30,000 1.U) was used for in vitro thrombolysis.

Blood sample. Blood was drawn from six healthy human
volunteers without a history of oral contraceptive or
anticoagulant therapy and 1 mL of blood was transferred
to the previously weighed micro centrifuge tubes and
was allowed to form clots.

Thrombolytic activity. The thrombolytic activity of all
extracts was evaluated by the method developed by
Prasad et al. (2006) and modified by Kawsar et al.
(2011) using streptokinase (SK) as the standard.

Antimicrobial activity. The antimicrobial test was
performed by the disc diffusion method (Luo ef al.,
2000) against gram positive and gram negative bacteria
collected as pure cultures from the Department of
Microbiology, University of Dhaka, Bangladesh. Stan-
dard disc of kanamycin (30 pg/disc) and blank discs
(impregnated with solvents followed by evaporation)
were used as positive and negative control, respectively.
The antimicrobial activity of the test agents was deter-
mined by measuring the diameter of zone of inhibition
(Bauer et al., 1966).

Statistical analysis. The results of statistical analysis
for animal experiment were expressed as mean + SEM.
Data were analysed by paired sample t test. The results
obtained were compared with the control group. The
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criterion for statistical significance was considered as
*#*¥P< (.01, and *P< 0.05. All the statistical tests were
carried out using SPSS (for Windows version 16.0)
statistical software.

Results and Discussion

The results of phytochemical test are summarized in
Table 1, which demonstrated that ethanol extract of
A. paniculata contains glycosides, steroids, phenols,
alkaloid and tannins.

Table 1. Phytochemical compounds present in the
ethanol extract of Andrographis paniculata

Test Observation
Alkaloids +
Glycosides ++
Flavonoides -

Steroids ++
Saponins -

Tannins +

Phenols ++

++ = indicates presence in moderate concentrations; + = indi-
cates presence in trace concentration; - = indicates absence.

Thrombolytic activities were analysed with water,
crude ethanol extract, n-hexane soluble fraction, ethanol
soluble fraction and streptokinase. Antibacterial activity
was also assayed with kanamycin and various extracts
(crude ethanol extract, n-hexane soluble fraction, carbon
tetrachloride soluble fraction) of the whole plant of
A. paniculata.

The crude ethanol extract and the fraction of n-hexane
and ethanol showed 65.97%, 30.38% and 60.92% lysis
of clot, respectively. Distilled water which was treated
as negative control exhibited negligible lysis of clot
i.e., 50.14%. Streptokinase activity was the highest
(96.58%) clot lysis activity. The results of thrombolytic
activity are presented in Table 2.

Table 2. Thrombolytic activity of water (control),
streptokinase and various extracts of the whole plant
of Andrographis paniculata

Activity Water n-hexane Ethanol Crude Strepto-
soluble  soluble ethanol kinase
fraction fraction extract

Thrombolytic 50.14 30.38 60.92*% 65.97* 96.58%*%%*

activity

(% of Lysis)

*=P<0.05; *** =P <0.01
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The result also shows that crude ethanol extract of
A. paniculata has significant thrombolytic activity.
This indicates the presence of antiplatelet compounds
in the ethanol extract of 4. paniculata, which contribute
to the thrombolytic activity. Few major chemical cons-
tituents have been isolated from A4. paniculata in the
past such as andrographolide, neoandrographolide,
isoandrographolide and 14-deoxy-11,12-didehydro-14-
doxy-11, 12-didehydroandrographolide (Chandrasekaran
et al., 2011). Among them andrographolide inhibits
blood platelet aggregation (Amroyan et al., 1999).
Therefore, A. paniculata could be a potential option
for the prevention and treatment of cardiovascular
disorders e.g., thrombosis. Antiplatelet activity of the
extract of 4. paniculata was investigated in human
model by Zhang and his colleagues and they suggested
that A. paniculata can inhibit dense and alpha granules
from platelet and dilate canalicular system. They also
suggested that the mechanism of 4. paniculata in
providing antiplatelet effect is due to the increase
level of platelet cAMP (Zhang et al., 1994).

Antimicrobial study was done against two gram
positive bacteria (Bacillus cereus and Staphylococcus
aureus) and four gram negative bacteria (Escherichia
coli, Pseudomonas aeruginosa, Salmonella typhi and
Shigella dysenteriae). The zone of inhibition was
highest for crude ethanol extract against all bacteria.
Antimicrobial activity against all the bacteria was
also found for carbon tetrachloride soluble fraction.
Interestingly, n-hexane soluble fraction was not able
to show antimicrobial activity against B. cereus,
S. aureus, S. typhi and S. dysenteriae bacteria. The
results of antimicrobial activity are presented in
Table 3.

The study demonstrated that crude ethanol extract
inhibits microbial growth. Possibly this antimicrobial
activity was observed to the presence of arabino
galactan proteins and andrographolides in the ethanol
extract of A. paniculata (Singha et al., 2003). Mishra
et al. (2009) also evaluated the antimicrobial activity
of ethanol extract of 4. paniculata by zone of in-
hibition method against 11 bacterial strains and
compared the concentration against ciprofloxacin
at a concentration 100 and 300 pg per milliliter and
reported that the ethanol extract was able to inhibit
the growth of both the gram positive and gram
negative bacteria.
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Sample Diameter of zone of mhibition (mm
Gram positive bacteria Gram negative bacteria
Bacillus cereus Staphylococcus Escherichia Pseudomonas Salmonella Shigella
aureus coli aeruginosa typhi dysenteriae
NHSF b b 15.2+0.91 10.7+0.31 b b
CTCSF 13.2+1.00 12.9+0.61 15.54+0.65 11.9+0.57 15.6+0.34 14.7+0.21
CEE 18.1+1.21 16.6+0.73 17.7+0.82 18.4+0.93 18.9+1.0 17.94+0.34

Kanamycin disc 30.54+2.33

31.7+£2.54

32.142.49

29.7£1.76 30.14+3.21 31.2+1.52

s

Conclusion

The extracts of the Andrographis paniculata can be
used to develop different thrombolytic and antimicrobial
agent. This in vitro study demonstrated that folk medicine
can be as effective as modern medicine to combat
pathogenic microorganisms. Further studies on isolation
of secondary metabolites are required to identify the
active component of the extract and to confirm the
mechanism of action, to facilitate the development of
a potent thrombolytic and antimicrobial agent.
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