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Different extractives of leaf of Calliandra surinamensis were evaluated for antimicrobial activity along with
membrane stabilizing, thrombolytic and cytotoxic activities. The total phenolic content was also determined and
expressed in gallic acid equivalent. The membrane stabilizing activity was assessed by heat and hypotonic solution
induced method. In the present studies, the crude methanolic extract (ME) of leaf of C. surinamensis demonstrated
strong membrane stabilizing activity, whereas its chloroform (CSF) and pet ether (PESF) soluble fractions revealed
moderate membrane stabilizing properties. In brine shrimp bioassay, the aqueous (AQSF) soluble fractions revealed
the highest lethality. In antimicrobial screening, the chloroform (CSF) and aqueous (AQSF) soluble fraction
demonstrated strong antimicrobial activity against 13 pathogenic microorganisms. The chloroform (CSF) soluble
fraction exhibited the highest inhibition against microbial growth having zone of inhibition ranged from 13.0±0.82
mm to 18.3±1.25 mm and maximum zone of inhibition was found 18.3±1.25 mm against Salmonella typhi. In
thrombolytic study, the chloroform (CSF) soluble fraction demonstrated mild thrombolytic activity in human blood
specimen.
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1. Introduction
Botanical medicine or phytomedicine refers to the
use of any plant’s seeds, berries, roots, leaves,
bark, or flowers for medicinal purposes[1].
Even among prescription drugs, minimum 25%
contain at least one compound derived from
plants. The percentage might be higher if we
include over-the-counter (OTC) drugs[2]. In
developing countries, about 75% of the world
populations rely on traditional medicine for their
primary health care[3]. Worldwide, infectious
disease is one of the main causes of death
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accounting for approximately one-half of all
deaths in tropical countries. This is really
alarming as it was once believed that we would
eliminate infectious disease by the end of the
millennium. This can be attributed to the
increases in respiratory tract infections and
HIV/AIDS. Other contributing factors are an
increase in antibiotic resistance in nosocomial
and community acquired infections[4]. The
antimicrobial screening which is the first stage of
antimicrobial drug research is performed to
ascertain the susceptibility of various bacteria to
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any agent. This test measures the ability of each
test sample to inhibit the In vitro bacterial
growth5. In anticoagulation therapy, thrombolytic
drugs like tissue plasminogen activator (t-PA),
urokinase, streptokinase etc. play a crucial role in
the management of patients with cerebral venous
sinus thrombosis (CVST), is a common disorder
that is often accompanied by significant
morbidity and mortality[6,7]. In the present study
attempt has also been taken to develop a new
model system to study clot lysis in a simplified
way using a known thrombolytic drugs,
streptokinase.
Calliandra surinamensis (Wall.) belongs to the
family Fabaceae, is a large and economically
important family of flowering plants. A low
branching evergreen tropical shrub, C.
surinamensis is named after Suriname, a country
in Northern South America. Commonly it is
known as pink powder puff or Suriname powder
puff.
In the present study, the organic soluble materials
of a methanol extract of the leaf and its different
organic soluble partitionates were evaluated for
the antioxidant activity in terms of total phenolic
content, membrane stabilizing capability, antimicrobial, cytotoxic and thrombolytic activities
for the first time.
2. Materials and Methods
2.1 Plant materials
The leaf of C. surinamensis was collected from
Demra, Dhaka, Bangladesh, in November 2010.
A voucher specimen for this plant has been
maintained in Bangladesh National Herbarium,
Dhaka, Bangladesh (Accession no. 35390). The
sun dried and powdered leaf (500 gm) of C.
surinamensis was macerated in 2.5 L of methanol
for 7 days and then filtered through a cotton plug
followed by Whatman filter paper number 1. The
extract was concentrated with a rotary evaporator
at low temperature (40-45 ºC) and reduced
pressure. The concentrated methanol extract
(ME) was partitioned by modified Kupchan
method[8] and the resultant partitionates i.e., petether (PESF), carbon tetrachloride (CTCSF),
chloroform (CSF), and aqueous (AQSF) soluble
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2.2 Membrane stabilizing activity: The
membrane stabilizing activity of the extractives
was assessed by using hypotonic solution and
heat-induced hemolysis of mice erythrocyte by
the method developed by Shinde et al. (1999)9
and modified by Sikder et al. (2011)[10].
2.3 Total Phenolics Analysis: Total phenolic
content of C. surinamensis extractives was
measured by employing the method Skerget et al.
(2005) [11] involving Folin-Ciocalteu reagent as
an oxidizing agent and gallic acid as a standard.
To 0.5 ml of extract solution (2 mg/ml) in water,
2.5 ml of Folin-Ciocalteu reagent (diluted 10
times with water) and 2.0 ml of sodium carbonate
(7.5 % w/v) solution were added. After 20
minutes of incubation at room temperature the
absorbance was measured at 760 nm using a UVVisible spectrophotometer. Total phenolics were
quantified by calibration curve obtained from the
known concentrations of gallic acid (0-100
µg/ml) and were expressed as gm of GAE (gallic
acid equivalent) / 100 gm of the dried extract.
2.4 Brine Shrimp Lethality Bioassay: This
technique was applied for the determination of
general toxic properties of the DMSO solutions
of plant extractives12,13 against Artemia salina in a
1-day in vivo assay. Vincristine sulphate was used
as positive control.
2.5 Thrombolytic activity: The thrombolytic
activity of all extracts was evaluated by the
method developed by Daginawala (2006)[14] and
modified by Kawsar et al. (2011)[15] using
streptokinase (SK) as the standard.
2.6 Antimicrobial activity: The antimicrobial
screening, which is the first stage of antimicrobial
drug discovery, was performed by the disc
diffusion method[16] against thirteen bacteria and
three fungi (Table-6) collected as pure cultures
from the Institute of Nutrition and Food Science
(INFS), University of Dhaka, Bangladesh.
Standard disc of Ciprofloxacin (30 μg/disc) and
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blank discs (impregnated with solvents followed
by evaporation) were used as positive and
negative control, respectively. The test material
having antimicrobial activity inhibited the growth
of the microorganisms and a clear, distinct zone
of inhibition was visualized surrounding the
discs. The antimicrobial activity of the test agents
was determined by measuring the diameter of
zone of inhibition expressed in mm.
3. Results and Discussion
The present study was undertaken to evaluate the
membrane stabilizing, antimicrobial, cytotoxic,
thrombolytic activities as well as total phenolic
content determination of different organic soluble
materials of the methanol extract of C.
surinamensis.
The different extractives of C. surinamensis at
concentration 2.0 mg/mL significantly protected
the lysis of human erythrocyte membrane induced
by hypotonic solution and heat induced
haemolysis, as compared to the standard, acetyl
salicylic acid (0.10 mg/mL) (Table-1). For
hypotonic solution induced haemolysis, at a
concentration of 2.0 mg/ mL, the methanolic
extract (ME) inhibited 56.41% haemolysis of
RBCs as compared to 71.9% produced by acetyl
salicylic acid (0.10 mg/mL). The chloroform and
pet ether soluble extractives also revealed
significant inhibition of haemolysis of RBCs. In
heat induced haemolysis, on the other hand, at
same concentration, the aqueous soluble fraction
(AQSF) produced 30.1% inhibition of haemolysis
of RBCs as compared to 42.12% produced by
acetyl salicylic acid (0.10 mg/mL).
The total phenolic content varied for different
partitionates ranging from 20.87 gm to 243.25 gm
of GAE/100 gm of dried extract (Table 2). The

highest total phenolics were found in AQSF
(243.25 gm of GAE/100 gm of dried extract) and
the lowest in CTCSF (20.87 gm of GAE/100 gm
of dried extract).
In case of brine shrimp lethality bioassay, the
lethality of the methanol extract (ME) and its petether (PESF), carbon tetrachloride (CTCSF),
chloroform (CSF) and aqueous (AQSF) soluble
fractions were evaluated against A. salina. Table
2 shows the results of the brine shrimp lethality
testing after 24 hours of exposure to the samples
and the positive control, vincristine sulphate
(VS). The aqueous soluble fraction (AQSF)
showed potent cytotoxic activity having LC50 of
0.878 μg/ml as compared to 0.451 μg/ml for
vincristine sulphate.
Table-2 shows the results of thrombolytic activity
of the sample, the positive control (Streptokinase)
and a negative non thrombolytic control (distilled
water).
The crude methanolic extract, along with its petether, carbon tetrachloride, chloroform and
aqueous soluble partitionates of the crude extract
were screened against thirteen bacteria and
compared with standard antibiotic, Ciprofloxacin.
The chloroform (CSF) soluble fraction exhibited
the strong inhibition of microbial growth having
zone of inhibition ranging from 13.0±0.82 mm to
18.3±1.25 mm and maximum zone of inhibition
18.3±1.25 mm was found against S. typhi. The
aqueous (AQSF) soluble fraction demonstrated
mild inhibitory activity against the tested
microorganism with zone of inhibition of
7.6±0.47 mm to 11.6±2.35 mm. While other
extractives like CTCSF showed mild activity
against microbial growth having zone of
inhibition ranged from 7.0±0.0 mm to 10.0±0.816
mm.

Table 1: Effect of extractives of C. surinamensis on hypotonic solution and heat induced haemolysis of erythrocyte
membrane.
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Sample code

Concentration (mg/mL)

ME
PESF
CTCSF
CSF
AQSF

2.0
2.0
2.0
2.0
2.0

Haemolysis inhibition (%)
Heat induced
17.96 ± 0.59
19.77 ± 0.51
26.94 ± 0.43
28.48 ± 1.0
30.1 ±0.16

Hypotonic solution induced
56.14 ± 0.24
50.06 ±0.41
38.26 ± 0.74
51.606 ± 1.18
36.4 ± 0.798
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Acetyl
salicylic acid

0.10

42.12 ± 0.0

71.9±0.0

Table 2: The total phenolic content, cytotoxic and thrombolytic activities of different extractives of C. surinamensis

Sample

Total Phenolic Content (gm
of GAE/100 gm of dried extract)

Cytotoxic activity (LC50 g/ml)

Thrombolytic activity (% of lysis)

VS

-

0.451±0

-

ME
PESF

141.20 ± .828
21.32 ± .964

39.396 ± .740
18.706 ± 1.15

15.78 ± 1.44
16.48 ± .490

CTCSF
CSF

19.55 ± 1.036
25.91 ± 1.180

9.893 ± .609
3.6 ± .670

17.38 ±3.01
20.94 ± .499

AQSF

243.77 ± .406

1.061 ± .188

19.94 ± 3.58

SK

-

-

77.39 ± 0

Water

-

-

2.5 ± 0

VS = Vincristine sulphate; ME = Methanolic extract; PESF = Pet-ether soluble fraction; CTCSF = Carbon tetrachloride soluble fraction;
CSF= chloroform soluble fraction; AQSF = Aqueous soluble fraction of the methanolic extract of C. surinamensis. SK = Streptokinase

Table 3: Antimicrobial activity of different partitionates of C. surinamensis
Diameter of zone of inhibition (mm)

Test microorganisms
CTCSF

CSF

AQSF

Ciprofloxacin

Bacillus cereus

10.0±.816

14.0 ±0.82

9.0±.81

46.3±4.49

Bacillus megaterium

7.6±1.25

17.0±1.63

10.3±2.6

40.3±5.55

Bacillus subtilis

7.0±3.74

13.0±.82

7.0 ±.81

41.6±2.35

Staphylococcus aureus

7.0±0.00

17.0±.82

10±1.63

46.3±1.24

Sarcina lutea

7.0±0.00

15.0±4.08

9.3±2.05

50.0±0.0

Escherichia coli

7.0±0.0

14.0±2.94

9.6±1.24

46.3±.94

Pseudomonas aeruginosa

7.3 ±0.47

17.3±1.69

7.6±.47

44.0±2.8

Salmonella paratyphi

-

15.6±3.29

-

56.6±6.23

Salmonella typhi

8.0±0.82

18.3±1.25

9.3±2.49

45.6±3.29

Shigella boydii

9.3±0.25

15.6. ±94

9.3±2.05

51.0±1.41

Shigella dysenteriae

7.6 ±0.94

16.0±1.63

9.0±2.4

48.0±2.82

Vibrio mimicus

7.3 ±0.47

16.31±0.69

8.0±1.41

48.3±5.32

Vibrio parahaemolyticus

7.3±0.47

13.6±0.94

8.0±0.81

42.3±3.68

The average values of three calculations are presented as mean ± S.D. (standard deviation) ME= Methanolic extract; PESF=
Pet ether soluble fraction; CTSF= Carbon tetrachloride soluble fraction; CFSF= Chloroform soluble fraction; AQSF
=Aqueous soluble fraction of the methanolic extract of C. surinamensis.
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