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ABSTRACT
Objectives: Strobilanthes hamiltoniana (Steud.) Bosser and Heine (Acanthaceae) is commonly used in the traditional systems of
medicine against helminthiasis and spider bite poison. The plant is known as a garden plant, and medicinal properties of this
plant are not yet reported.
The present study gives a first insight of antimicrobial, anthelmintic, and antioxidant properties of S. hamiltoniana leaves.
Methods: All the analysis was done according to standard protocols.

Results: The ethanol extract of S. hamiltoniana produced significant antibacterial, antifungal, and anthelmintic properties in a dose-dependent
manner, which analyses its folk claim.
Conclusion: This paper first reporting the medicinal properties of S. hamiltoniana leaves and the further procedures of identification and isolation of
active principles is in progress.
Keywords: S. hamiltoniana, Antimicrobial, Anthelmintic, Antioxidant, Traditional medicine.
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INTRODUCTION
The reports on the use of plant drugs for primary health care go back
to time immemorial. Together with the evolution of scientific and social
progress, the knowledge of drug has also developed [1]. Throughout
the history, plants had their place in healing. Primitive man had used
plants as prophylactic and therapeutic aids to health. The data acquired
largely on a trial and error basis, have led to the development of many
useful medicinal agents.
After the method of “modern science” emerged in Europe, the entire
gamut of traditional knowledge being re-examined, re-evaluated,
and reformed in the light of experimental verification, and scientific
theorizing. Hence, the way through which their modern knowledge
superstructure was the result of the development based on their
traditional knowledge. However, in the case of India, modern science
and technology were introduced here by the colonial rulers, and it
was presented and accepted as a symbol of their superiority. It did
not grow up from the foundations of indigenous knowledge. On the
contrary, it was introduced through negation of all existing knowledge
as unscientific or primitive and hence worthless. Our tragedy was that
we considered all the traditional knowledge as worthless, and learned
modern science and technology transplanted from the west as the
only valid system of knowledge. As a result, much of our traditional
knowledge was lost or forgotten [2].

Today, many of the medicines are based on herbal remedies used by
native people. Although the percentage of plant species used for this
purpose is small, the potential for finding new drug is great. The herbal
remedies are nontoxic and have no side effects as per their practice.
The searching of new pharmaceutical drugs from ethnomedicinal plant
is a shortcut in the drug discovery process. The rate of success in the
production of new drugs from randomly synthesized chemicals is only
1 in 10,000. However, it is 1 in 125 in the case of drug searched from
medicinal plants [3].

Strobilanthes hamiltoniana is a member of the family Acanthaceae.
It is a shrub of about 1 m height with erect quadrangular branches.
Leaves are opposite, subequal, ovate or elliptic, and narrowed at base.
Flowers in large open panicles, often much branched and peduncles
usually slender. Calyx is deeply 5-lobed, lobes equal, or sub-equal with
a midvein. Corolla is tubular, pale purple colored, glabrous outside,
and hairy inside. Stamens 4 and didynamous. Anther lobes are small
and dorsifixed. Ovary is located on a small disc, style slightly exerted,
slightly broadened at the apex, and finely pubescent.
S. hamiltoniana is known as a beautiful garden plant. The medicinal
properties of this plant are not well noticed. The traditional healers
using this plant against helminthiasis and in poison treatment.
Therefore, the present study was conducted to evaluate its biological
properties and thereby confirm its traditional use.
METHODS

Collection and identification of plant materials
The plant S. hamiltoniana was collected from Mannamangalam,
Thrissur District of Kerala, India. Taxonomic identification made with
Flora of Presidency of Madras by Gamble [4].

Preparation of extracts
Leaves of the plant were shade dried for several days. The dried plant
material was ground to a coarse powder using mixer grinder, and 50 g
of the powdered plant materials were soaked in 95% methanol (1:5) for
72 h [5]. The solvent removed by rotary evaporation and dried extract
was stored in the refrigerator for further studies.

Anthelmintic property
The standard albendazole (25 mg/mL) and the test solutions
of S. hamiltoniana (25, 50, and 100 mg/mL) were evaluated for
anthelmintic activity using Indian adult earthworm Pheretima
posthuma. Identified worms were collected from Kerala Agricultural
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Table 1: Anthelmintic property of S. hamiltoniana leaves
Observation

Time taken for paralysis (min)
Time taken for death (min)

Distilled water

Albendazole (25 mg/mL)

Drug (25 mg/mL)

Drug (50 mg/mL)

Drug (100 mg/mL)

‑
‑

25±3
‑

40.3±1.53
75.3±1.53

30.6±0.57
58±1

23.7±1.53
50.3±0.57

S. hamiltoniana: Strobilanthes hamiltoniana

Table 2: Antioxidant property of S. hamiltoniana leaves
Concentration of plant extract
(µgL−1)

Percentage of inhibition
DPPH

NBT

10
15
25
50
75
100
250
500
750
1000
IC50 value

3.5±0.5
8±1.6
15.8±0.76
22.43±2.91
30±0.9
38.65±1.38
74.8±3.5
80.25±1.08
83.16±1.20
87.48±2.2
148.3±7.6

3.4±0.69
13.5±1.80
19.7±2.4
26.5±1.06
30.9±0.47
36.27±2.2
41.6±0.41
51.2±0.28
58.94±1.08
70.73±1.02
496.6±15.4

S. hamiltoniana: Strobilanthes hamiltoniana

Table 3: Antibacterial property of S. hamiltoniana leaves
Organism

Zone of inhibition (mm)

K. pneumoniae
S. typhi
P. aeruginosa
B. cereus
S. pyogenes
S. aureus

Chloramphenicol 100 µg
(25 µg)

250 µg

500 µg

21.6±1.15
26.3±0.57
9±0.28
16.5±0.76
15.6±1.52
21.3±0.57

12.3±0.57
16±1
8.3±0.57
9.6±0.57
8
9±1

16.6±1.15
18.3±0.57
9.3±0.57
11±1
10.3±0.57
11±1

10.6±0.57
12.3±0.57
6.3±0.57
7.3±0.57
7.3±0.57
6.6±1.15

S. aureus: Staphylococcus aureus, B. cereus: Bacillus cereus, S. pyogenes:
Streptococcus pyogenes, K. pneumonia: Klebsiella pneumonia,
P. aeruginosa: Pseudomonas aeruginosa, S. typhi: Salmonella typhi,
S. hamiltoniana: Strobilanthes hamiltoniana

Table 4: Antifungal property of S. hamiltoniana leaves
Organism

A. niger
A. flavus
P. notatum
C. albicans

Zone of inhibition (mm)
Fluconazole
(15 µg)

100 µg

250 µg

500 µg

15.3±0.57
13.7±1.15
13.3±0.57
R

20.6±0.57
17.3±0.57
14±1
16.3±0.57

22.6±0.57
20.3±1.15
15.3±0.57
19.3±0.58

26.3±1.53
22.3±0.57
18.3±0.57
21±1

Candida albicans, Aspergillus niger, Aspergillus flavus, Penicillium notatum,
S. hamiltoniana: Strobilanthes hamiltoniana

University, Mannuthy, Kerala. Observations made for the time taken for
paralysis and death of individual worms. According to the procedure
of Braca et al., the experiment time was fixed as 4 hours [6]. When the
worms are not showing any signs of movements, the paralysis was
confirmed and noted the time taken for paralysis. To confirm the death,
the worms shaken vigorously and dipped in hot water of up to 50°C [7].
Antioxidant property screening

1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging
assay
Oxygen is vital for most living organisms; it also acts as a source of
endogenic oxidants. Free radical, the unpaired electron in the outer
orbit is harmful because in searching for a pairing electron it takes an
electron from a stable molecule and resulting in a chain of reactions

that can injure the tissue [8]. The best method to screen the free
radical scavenging activity of the plant extract was based on the radical
scavenging effect of the compound DPPH - by a method given by Braca
et al. [9]. The test extracts of different concentrations and 6.34 µM
solution of DPPH were prepared in methanol. 100 µL test solution along
with 100 µL DPPH solution and 800 µL of methanol were taken in a
test tube and after proper mixing kept in the dark for 20 min. Optical
density was measured using Cecil-Elect Spectrophotometer at 517 nm.
Control tube was set with 900 µL methanol and 100 µL DPPH solution
at 6.34 µM concentration. Methanol used as blank and the optical
density was recorded[10]. The formula for the calculation of the optical
density is: [10].
Percentage (%) of inhibition = A-B/A ×100

Where A = Optical density of the control and B = Optical density of the
sample.

Superoxide radical scavenging activity
In vitro superoxide radical scavenging activity was measured using
riboflavin/nitro blue tetrazolium (NBT) reduction method. This
method based on the generation of superoxide anions by auto-oxidation
of riboflavin in the presence of light. The superoxides reduce NBT to
a colored formazan that can be measured at 590 nm. The capacity of
extracts to inhibit the color to 50% is measured in terms of IC50 [10].
Antimicrobial property screening

Organisms and culture media
The pathogenic strains of bacteria and fungus obtained from the
laboratory, Department of Microbiology, St. Mary’s College, Thrissur,
Kerala. Organisms used were Staphylococcus aureus, Bacillus cereus,
Streptococcus pyogenes, Klebsiella pneumoniae, Pseudomonas aeruginosa,
Salmonella typhi, Candida albicans, Aspergillus niger, Aspergillus flavus,
and Penicillium notatum. For maintaining the bacterial cultures, nutrient
agar (NA) was used, while for fungal cultures Sabouraud dextrose agar
(SDA) was used.
Antibacterial and antifungal activity of the plant extract
Well-diffusion assay method was used to determine the antimicrobial
property [11]. Nutrient broth (NB) inoculated with bacteria and
Sabouraud dextrose broth (SDB) inoculated with fungus were incubated
at 37°C for 6 h. The turbidity in the resulting suspensions was diluted
with NB and SDB to obtain a transmittance of 74.3% (absorbance of
0.132) at 600 nm. According to McFarland turbidity standards, this
level of turbidity is equivalent to approximately 1.5 × 108 CFU/mL [12].
These cultures then inoculated on the surface of NA plates for bacteria
toxicity screening and SDA for fungitoxicity screening. Using sterile
cork borer, wells of 6 mm diameter were prepared on agar plates, and
50 µL of sample at different concentrations (100 µg/mL, 250 µg/mL,
and 500 µg/mL) was loaded in each well. Antibiotics used as positive
control (for bacteria - chloramphenicol; for fungus - fluconazole). The
plates were incubated at 37°C for 24 h, and the tests were carried
out in triplicates. Zones of growth inhibition were measured using
a transparent ruler, and clearing zones >6 mm were considered
susceptible to the extracts.
RESULTS

Anthelmintic property of S. hamiltoniana leaves
It was seen that the ethanolic extract of S. hamiltoniana leaves possesses
dose-dependent antihelmintic activity when compared to a standard
drug albendazole. The mean paralyzing time of P. posthuma with the
257
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dose of 25, 50, and 100 mg/mL was found to be 40.3 ± 1.53, 30.6 ± 0.57,
and 23.7 ± 1.53 min, respectively. The mean death time of P. posthuma
with the dose of 25, 50, and 100 mg/mL plant extract was found to be
75.3 ± 1.53, 58 ± 1, and 50.3 ± 0.57 min, respectively. In the case of
albendazole at a dose of 25 mg/mL cause paralysis only, no death was
observed during the experimental period of 4 h (Table 1). The result of
our study proved it as an anthelmintic agent and thereby confirmed its
traditional application.
Antioxidant property screening of S. hamiloniana leaves
The action of antioxidant compounds may be as free radical scavengers,
reducing agents, initiator of the complexes of pro-oxidant metals and
quenchers in singlet oxygen formation [13]. In recent years, many
researchers focused on the search for natural antioxidants from
medicinal plants [14].

DPPH radical scavenging assay
DPPH is a stable free radical at room temperature often used to
evaluate the antioxidant activity of several natural compounds. The
reduction capacity of DPPH radicals was determined by the decrease
in its absorbance at 517 nm, which is induced by antioxidants. The
percentage of DPPH radical scavenging activity of ethanolic extract
of S. hamiltoniana presented in Table 2. The plant drug exhibited
a maximum DPPH scavenging activity of 87%± at 1000 µg/mL
concentration with IC50 value of 148.3 ± 7.6 µg/mL.
Superoxide radical scavenging assay
The superoxide radical scavenging assay also shows significant radical
scavenging with IC50 value 496.6 ± 15.4. The activity was increasing
with the increasing concentrations of the test solution and shows 71%
of inhibition at 1000 µg/mL concentration (Table 2).

Antimicrobial property of S. hamiltoniana leaves
The present study reveals that the leaves of S. hamiltoniana had
prominent antimicrobial activity against the human pathogenic bacteria
and fungi studied (Tables 3 and 4). It was highly effective against the
bacterial species S. typhi with a zone of growth inhibition of 18.3 ±
0.57 mm at 500 µg/mL concentration, and it was least active against
P. aeruginosa with 9.3 ± 0.57 mm zone of growth inhibition at the same
concentration. In case of antifungal screening, the highest activity was
noted in case of A. niger with a zone of inhibition of 26.3 ± 1.53 mm in
the concentration 500 µg/mL and least activity in case of P. notatum
with 18.3 ± 0.57 mm zone of clearing in the same concentration.
C. albicans was resistant to fluconazole, but it showed promising
activity with the plant drug extract (21 ± 1 mm zone of inhibition at
500 µg/mL concentration).

Further, the use of this plant may offer a new source of an antifungal
agent against the pathogenic fungus such as C. albicans, A. niger,
A. flavus, and P. notatum all these fungal species were inhibited by the
crude drug in dose-dependent manner. In the lower concentration itself
(100 µg/mL) C. albicans, A. niger, A. flavus, and P. notatum showed 16.3
± 0.57, 20.6 ± 0.57, 17.3 ± 0.57, and 14 ± 1 mm of growth inhibition,
respectively. C. albicans is not easily inhibited by other drugs.
CONCLUSIONS

According to the present study, the crude extract of S. hamiltoniana
leaves possesses prominent antimicrobial, anthelmintic, and antioxidant
properties, which analyses its folk claim. The presence of the biologically
active secondary metabolites is the reason behind its bioactivity.
Therefore, there is no doubt that this plant can definitely act as a reservoir
of potentially useful chemical compounds which serve as drugs, provide
newer leads, and clues for modern drug design.
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