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ABSTRACT

Herbal medicine represents one of the most important fields of traditional medicine all over the
world. To promote the proper use of herbal medicine and to determine their potential as source
for new drugs it is essential to study medicinal plants .The present investigation was undertaken
to evaluate the antimicrobial activity of crude extract isolated from callus and different plant
parts (leaf, stem and root) of a medicinal plant - Clerodendrum inerme. In vivo and in vitro
antimicrobial efficacy of various extracts of Clerodendrum inerme was assessed by disc
diffusion method against Gram positive bacteria - Bacillus subtilis (ATCC 6633) (B.s.),
Staphylococcus aureus (ATCC 25923) (S.a.) Gram negative bacteria - Escherichia coli (ATCC
25922) (E.c.), Psedomaonas aeruginosa (ATCC 27853) (P.a.) and fungal strains Aspergillus
niger (ATCC 16404) (A.n.), Aspergillus flavus (ATCC 9807) (A.f.), Candida albicans (ATCC
5027) (C.a.) and Candida glabrata (ATCC 66032) (C.g.)on the basis of inhibition zone and
minimum inhibitory concentration. The crude extract of selected plant parts and callus with
methanol showed significant and more pronounced antimicrobial activity on the used
microorganisms.
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INTRODUCTION

Traditional medicines are used to improve the quality of healthcare. Plant extracts are potential

sources of novel antimicrobial compounds especially against microbial organisms. Medicinal
plants are a source of great raw material with economic value all over the world. Nature has
bestowed on us a very rich botanical wealth and a large number of diverse types of plants grow
in different parts of the country'. According to World Health Organization (WHO) more than
80% of the world's population relies on traditional medicine for their primary healthcare needs.
Use of herbal medicines in Asia represents a long history of human interactions with the
environment?. The medicinal value of plants lies in some chemical substances that produce a
definite physiological action on the human body. The most important of these bioactive
compounds of plants are alkaloids, flavonoids, tannins and phenolic compounds®. Many plants
have been used because of their antimicrobial traits, which are due to the secondary metabolites
synthesized by the plants. These products are known by their active substances like phenolic
compounds which are part of the essential oils as well as in tanning.*. Medicinal plants represent
a rich source of antimicrobial agents. Plants are used medicinally in different countries and are a
source of many potent and powerful drugs®.

Flavonoids gained recent interest because of their broad pharmacological and antimicrobial
activity °. Plants produce a huge variety of secondary compounds as natural protection against
microbial and insect attack. Many of these compounds have been used in the form of whole
plants extract for food or medicinal application in man.”. Flavonoid are a broad group of
secondary metabolites with varies and important roles in plant physiology as well as they have
gained recent interest because of their board pharmacological activity. Putative therapeutic
effects of many traditional medicines may be ascribed to the presence of flavonoids® °.

Flavonids occur as aglycones, glycosides and methylated derivative and are widely distributed in
the plant kingdom. They have been reported to possess a variety of biological activities including
antiallergic, antidiabetic, anti-inflammatory, antiviral, antiproloferative and anticancinogenic,
hepatoprotective and antioxidant activities. Since these secondary metabolites are synthesized by
plants in response to microbial infection, it should not be surprising that they have been found in-
vitro to be effective antimicrobial substances against a wide array of microorganisms 02,
MATERIAL AND METHODS

Plant Materials

www.ajphr.com 121



|Chahal et al., Am. J. Pharm Health Res 2014:2(8) ISSN: 2321-3647]

A regular collection of various plants of C. inerme was done from the campus of University of
Rajasthan, Jaipur. The plant was identified and voucher specimen of was deposited to the
Herbarium, Botany Department, University of Rajasthan, Jaipur (C. inerme — RUBL NO
20620). Collected plants parts as well as the callus culture was separately washed with running
water to remove dust, shade dried, powdered and all parts were crushed with motel and pestle.
TISSUE CULTURE

Selection of explants

Various explants (nodal segments and leaves) collected from C. inerme were used for the
establishment of tissue culture and shoot proliferation on Murashige and Skoog’s medium.
Callus induction

The callus induction was initiated by swelling of the explants. Callus induction from different
explants viz. young leaves, nodes, internodes and shoot tips of C. inerme was observed within
10-14 days of inoculation in MS medium supplemented with various concentrations of auxin and
cytokinin. The calli production was observed in all the concentrations of growth hormones tried.
But, the leaf explants showed maximum production of callus (80.6%) when MS medium was
supplemented with NAA+Kn+2, 4-D (5.37uM+4.53uM+4.65uM). The unorganized callus mass
of C. inerme was creamish yellow in color and fragile in nature. The color of calli turned
creamish brown as the time of transfer increased. It may be due to synthesis of phenolic
compounds.

The callus was harvested at different time intervals of 2, 4, 6 and 8 weeks of sub-culturing
and growth index was calculated. Three replicates of each of the tissue samples were examined
and the mean values recorded. The maximum growth index was observed in 6 weeks old tissues
grown as static cultures in both the plants, which decreased subsequently in 8 weeks old tissues.
Callus growth exhibited a gradual increase from 2 weeks onwards following the sigmoid pattern
of growth. The maximum growth index (5.21mg/g. d.w) in six weeks old and minimum (1.57
mg/g. d.w) in 2-weeks old cultures were observed in C. inerme.

Preparation of plant extracts

All the extracts obtained by successive maceration of the powdered (Leaves, Stem, Root and
Calli) of Clerodendrum inerme. Linn (with Petroleum ether, Chloroform, Ethyl acetate, Ethanol,
Chloroform and water) using soxhlet’s apparatus for 12-14 hours on a water bath separately. The
extracts were separately filtered with Whatmann No 1 filter paper and evaporated to dryness on
water bath to obtain semi-solid mass however, aqueous extraction is performed by using hot

water maceration. The dried extracts were stored at 5¢ in the refrigerator unit used for various
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qualitative tests for the identification of different plant constituents.

ANTIMICROBIAL SCREENING

Test microorganisms

In vivo and in vitro antimicrobial activity was evaluated against common pathogenic
microorganisms such as Gram positive bacteria - Bacillus subtilis (ATCC 6633) (B. s.),
Staphylococcus aureus (ATCC 25923) (S. a.) Gram negative bacteria - Escherichia coli (ATCC
25922) (E. c.), Psedomaonas aeruginosa (ATCC 27853) and fungal strains Aspergillus niger
(ATCC 16404) (A. n.), Aspergillus flavus (ATCC 9807) (A. f.), Candida albicans (ATCC 5027)
(C. a.) and Candida glabrata (ATCC 66032) (C. g.). All the tested microorganisms were
obtained from Batra Hospital and Medical Research Centre (BHMRC), New Delhi. The bacterial
cultures were grown and maintained on Nutrient Broth medium at 37°C for 24h.
ANTIMICROBIAL ACTIVITY

Disc Diffusion Method

Antimicrobial assay of the crude extracts was performed against eight tested pathogenic strains
by disc diffusion method®. The nutrient agar plates and potato dextrose agar plates were seeded
with suspension (10° cfu/ ml) of the bacterial and fungal strains vice- versa. Nutrient agar plates
were inoculated by streaking the swab over the entire sterile agar surface. This procedure was
repeated by streaking 2 more times, rotating the plate approximately 60° each time to ensure
even distribution of the inoculums. Finally, the sensitivity discs were pressed with forceps to
make complete contact with the surface of the medium. Later on these plates were kept at room
temperature for 30 minutes (Pre diffusion time). The standard discs (6 mm) impregnated with
antibiotics chloroamphenicol and nystatin (2ug/ml) was used as positive control. The plates were
allowed to stand at room temperature forlhr for extract to diffuse into the agar and then they
were incubated at 35 £ 2°C for 24 h, except for C. albicans which was incubated at 29 + 2°C.The
diameter of the inhibition zone (mm) was measured. The experiment was done in triplicate and
the mean values (£SD) calculated for conclusion.

Determination of Minimum Inhibitory Concentration (MIC)

Minimum inhibitory concentration of various extracts against tested microorganisms was
determined by broth dilution method**. For broth dilution, 1ml of standardized suspension of a
strain (10°cfu/ ml) was added to each tube containing extracts at various concentrations in
nutrient broth medium. The tubes were incubated at 37°C for 24h (for bacterial strains) and
observed for visible growth after vortexing the tubes gently. The minimum inhibitory

concentration (MIC) is taken as the lowest concentration of the extracts at which there is
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turbidity after incubation.
RESULTS AND DISCUSSION
Antimicrobial and Anti-Fungal Activity

In the current research, the antimicrobial activities of various extract of in vitro (callus) and in
vivo (different plant parts) of Clerodendrum inerme Linn (Verbenaceae) were evaluated.

Among crude plant extracts in various solvents the methanol extract of C. inerme showed more
pronounced antimicrobial activity than other extracts. The methanolic leaves extract exhibited
highest zone of inhibition against S. aureus (16.67 £0.47mm) C. albicans (15.0 £0.0mm) with
low MIC values (0.078 mg/ml).

Table 1and 2 are demonstrates the anti-microbial activity of various extracts of C. inerme against
some pathogenic micro organisms on the basis of inhibition zone (1Z) and minimum inhibitory
concentration (MIC) values.

Result of phytochemical screening showed the presence of sterols, tannins, sugars, glycosides
etc. in the solvents used. The presence of these secondary metabolites confirms plant use for
pharmaceutical manufacturing and drug discovery. Along with biological studies, isolation and
identification studies of chemical constituents and its correlation with the biological activities of
the genus has also been studied. The major chemical components reported from the genus are
phenolic, steroids, di and triterpenes, flavonoids, volatile oils, etc diseases. Extraction of
bioactive compounds from medicinal plants permits the demonstration of their physiological
activity.

It is well know that biological activities such as antimicrobial activities and antioxidant activities
are important for healthy living of human beings. Now a day, multiple drug resistance of both
human and plant pathogenic microorganisms is quite prevalent due to indiscriminate use of
commercial antimicrobial drugs for the treatment of infectious diseases **. This situation forced
the scientists to search an alternative of it by discovering more and more antimicrobial
substances. Medicinal plants play an important role in this respect °.

A number of species of the genus Clerodendrum also showed their antimicrobial action.
Antimicrobial drug resistance is a world wild problem!’. Drug resistant infectious
microorganisms are those, which are not killed or inhibited by antimicrobial compounds.
Antimicrobial resistance has been reported in most predominant pathogenic microorganisms 2.

Screening of Indian plants for biological activity has been reviewed by a number of workers * 2

21 Antimicrobials from plant tissue cultures has been also reported by 2% 23 24 2. 2627
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Tablel. Antimicrobial activity of crude extracts in organic solvents of C. inerme on the basis of inhibition zone (12).

Teste Plant part assayed Control
d Leaf Stem Roots Calli
strai | Metha | Benze | Aqueo | Metha | Benze | Aqueo | Metha | Benze | Aqueo | Metha | Benzen | Aqueo C N
ns nol ne us nol ne us nol ne us nol e us
Bs. |9.34+ 9.0+ - 7.9+ 12.2+ | - 13.0 8.67 - 8.0+1.0 | 7.44 - 20.240 | -
0.94 0.0 0.39 0.21 +0.0 +0.47 0 +0.44 3
S.a. | 16.67 10.0 - 15.6+ 10.3+ | - 15 11 - 12 10.0 - 120+ |-
+0.47 +1.41 0.62 0.41 +0.00 | +0.8 +0.00 +0.85 0.0
E.c. |7.0£0.0|8.67+ |- 9.03+ 11.6+ |- 10 7.0 - 9.43+1. | 8.16%0. | - 248+ | -
0.47 0.45 0.29 +0.41 | +0.0 2 18 0.3
P.a. |8.40 7.3+0. | - 10.2+ 8.1+ - 7.44 8.0 - 14+2.60 | 8 £0.95 | - 15.0+ |-
+0.94 47 0.39 0.0 +0.47 +0.8 0.0
A.n | 142 13.34 | - 12.2+ 11+ - 11 10 - 9.7+0.9 | 7.0 - 17.7+0
+0.44 +0.47 0.0 0.0 +0.0 | 0.0 0.57 3
A.f. |11.0 9.0 - 10.3+ 9.63+ |- 12 9.34 - 11.7 10 - 13.3+
+0.81 +0.0 0.41 0.28 +0.0 +0.94 +0.9 +0.79 0.6
C.a. [15.0 10.0 - 13.8+ 12.2+ | - 11+ 10+ - 8.0+ 7.0 - 15.2+
+0.0 +1.41 0.55 0.21 0.81 0.0 0.57 +0.89 0.3
C.g. | 10.0 9.34+ |- 8.12+ 7.9+ - 9.0 7.0+ - 11 9.34 - 12.0+
+0.0 0.47 0.39 0.31 +0.0 0.0 +0.57 +0.47 0.0

Abbreviations:

B. s. = Bacillus subtilis, S. a. = Staphylococcus aureu, E.c.= Escheria coli, P. a..=

Pseudomonas aeruginosa; A. n. =

Aspergillus niger, A. f. = Aspergillus flavus, C. a. = Candida albicans, C. g. = Candida glabrata; Control: C = chloroamphenicol and N =

nystatin at 2jg/disc; Diameter of inhibition zone (mm) including the diameter of disc (6mm) values are mean (xSD); IZ= Inhibition zone (mm).
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Table 2: Antimicrobial activity of crude extracts in organic solvents of C. inerme on the basis of Minimum inhibitory concentration (MIC)

values.
Teste | Leaf Stem Roots Cali
d Methano | Benzen | Aqueou | Methano | Benzen | Aqueou | Methano | Benzen | Aqueou | Methano | Benzen | Aqueou
strain | | e S | e S I e S I e S
S
Bs. 0.312 0.625 - 0.156 0.625 - 0.312 0.625 - 0.625 0.156 -
S. a. 0.078 0.312 - 0.312 0.312 - 0.312 0.312 - 0.312 0.625 -
E.c. 0.312 0.625 - 0.625 0.625 - 0.625 0.312 - 0.625 0.625 -
P.a. 0.625 0.625 - 0.312 0.312 - 0.312 0.625 - 0.625 0.625 -
A.n. 0.156 0.312 - 0.312 0.625 - 0.156 0.312 - 0.625 0.156 -
A.f. 0.312 0.625 - 0.312 0.625 - 0.625 0.312 - 0.312 0.312 -
C.a 0.078 0.625 - 0.156 0.312 - 0.312 0.625 - 0.625 0.156 -
C.g. 0.625 0.625 - 0.156 0.312 - 0.625 0.625 - 0.312 0.625 -

Abbreviations: B. s. = Bacillus subtilis, S. a. = Staphylococcus aureu, E.c.= Escheria coli, P. a..= Pseudomonas aeruginosa;
A. n. = Aspergillus niger, A. f. Aspergillus flavus, C. a. = Candida albicans, C. g. = Candida glabrata; Control: C =
chloroamphenicol and N = nystatin at 2ug/disc; Diameter of inhibition zone (mm) including the diameter of disc (6mm) values

are mean (£SD); MIC= minimum inhibitory concentration.
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Higher plants as sources of medicinal compounds have continued to play a dominant role in the
maintenance of health care since ancient times 2%-2% %,

In the present study, crude extracts of various parts of C. inerme is tested for their antimicrobial
activity against S. aureus, B. subtilis, E. coli and P. aeruginosa as test bacteria and A. niger, A.
flavus, C. albicans and C. glabrata as test fungi. Among all crude extracts, methanol extracts of
C. inerme (various parts) showed significant antimicrobial activity against all tested bacterial and
fungal strains. In vitro antimicrobial efficacy of the crude extracts of C. inerme (leaves, roots,
stem and calli) was quantitatively assessed on the basis of inhibition zone and minimum
inhibitory concentration. The crude extracts of C. inerme exhibited varying degree of inhibitory
effect against all tested pathogenic strains.

CONCLUSION

The result of this study justifies the use of Clerodendrum inerme Linn as traditional medicine.
Our results indicate that, the plant extract is non toxic. There is a need for further studies on this
plant to ascertain the active compounds so as to maximize the widely used medicinal plant in the
development of antimicrobial drugs.
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