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Abstract

The In vitro antibacterial activity of Rhinacanthus nasutus leaf was investigated against various strains of bacteria Bacillus
cereus, Enterococcus faecalis, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus saprophyticus (Gram
positive)and Escherichia coli, Klebsiella bneumonia, Klebsiella oxytoca, Proteus Mirabilis, Pseudomonas aeruginosa, Serratia
marcescens (Gram Negative) by disc diffusion method. Among the various solvent extracts tested methanol leaf extract
showed greater inhibitions against Enterococcus faecalis (9.3 mm), Escherichia coli (8.3 mm), and Baciluscereus (8.0 mm).
Petroleum ether and acetone extracts also demonstrated moderate antibacterial activities, while chloroform and
ethanol extracts showed relatively weaker inhibition. The prominent inhibitory effect of methanol extract can be
attributed to the presence of phytochemicals such as flavonoids, tannins, alkaloids, and naphthoquinone derivatives like
Rhinacanthin. In vivo evaluations are essential to isolate the key active constituents and validate their efficacy against

resistant pathogens.
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INTRODUCTION

Bacterial pathogens predominantly cause infectious
diseases [l].Bacterial species, such as Klebsiella
pneumonia, Escherichia coli, and Staphylococcus aureus,
have developed resistance to various antimicrobial
agents [2, 3]. Including Gram-positive and Gram-
negative bacteria, increasing antibiotic resistance
among bacterial pathogens is making treatment more
challenging [4]. Due to the considerable increase in
multidrug-resistant  bacteria, Slow progress in
developing novel antimicrobial agents and innovative
approaches to combat bacterial infections is essential
[5,6]. Drugs that may stop bacteria from growing
(bacteriostatic) and eradicate  harmful  germs
(bactericidal) are referred to as antibacterials, or
antibiotics in pharmacology [7, 8].The mechanisms by
which antibiotics work include reducing enzyme
activity, disrupting bacterial protein production,

SIoEle

changing the permeability of bacterial membranes, and
damaging bacterial cell walls[7,9]. Because antibiotics
are used to treat bacterial infections, they have a
major impact on the worldwide decline in infectious
diseases. The overuse of antibiotics, however, can
reduce their effectiveness and cause bacterial
resistance to spread globally [10]. Natural substances
extracted from plants are widely recognized as
important sources of bioactive compounds with
medicinal potential [I1,12]. Renewed efforts are
focusing on plants as a rich source of new
antimicrobials to address the global issue of growing
antibiotic resistance [I3]. Historically, medicinal herbs
have been integral to traditional healthcare systems,
aiding in the treatment of many illnesses, especially
infectious diseases [|14].These sources aid in creating
drugs that is less toxic to host cells and hold great
promise for identifying potent therapeutic compounds
[I 11.Rhinacanthus nasutus, a species in the Acanthaceae
family is native to Southeast Asia and China. It is
traditionally referred to as Nagamalli herbaceous
perennial herb 1-2 cm in height [I5]. It has been
employed in the remedy of various health issues,
including skin inflammation (eczema), respiratory
tuberculosis, viral infections like herpes, liver ailments
such as hepatitis, metabolic disorders like diabetes and
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obesity, elevated blood pressure, malignancies, leprosy, scurvy, fungal infections like dhobi’s itch, and multiple other
skin-related diseases [|6].Rhinacanthus nasutus foliage contains a diverse range of biologically active substances,
including flavonoid and alkaloid groups, phenolic acids, benzenoid compounds, anthraquinones, coumarin derivatives,
naphthoquinone types, as well as saponins and tannins. The principal compound identified in the leaves is rinacanthin. It
possesses antibacterial, antifungal, anti-inflammatory, and anticancer properties [I7]. This study presents the
antibacterial properties of Rhinacanthus nasutus extract against chosen Bacterial pathogens, demonstrating notable
effectiveness against a range of bacterial species, especially Gram-positive ones. Significant antibacterial action is shown
by the leaf extracts, particularly against Methicillin-resistant Staphylococcus aureus (MRSA). The extracts have been
added to herbal soaps and have been shown to effectively suppress a variety of infections, including Yersinia
enterocolitica and Bacillus cereus [18,19]. Its potential as a natural antimicrobial agent has also been increased by the
green manufacture of silver nanoparticles from Rnasutus leaves, which has demonstrated encouraging antibacterial
properties against strains of bacteria resistant to antibiotics [20]. AlthoughR nasutus'santibacterial activity has been the
subject of several earlier investigations, our study offers new information on a variety of Gram-positive and Gram-
negative bacteria.

MATERIAL AND METHODS

Experimental Microorganisms

The referred microbial strains of bacteria Bacillus cereus, Enterococcus faecalis, Staphylococcus aureus, Staphylococcus
epidermidis, Staphylococcus saprophyticus (Gram positive)and Escherichia coli, Klebsiella pneumonia, Klebsiella oxytoca,
Proteus Mirabilis, Pseudomonas aeruginosa, Serratia marcescens (Gram Negative)were obtained from Doctor Diagnostic
Center, Tiruchirappalli.

Plant sample collection and extract preparation

The experimental plants with high use value were collected from their natural habitats in Different villages of Karur
district, Tamil Nadu, India. ldentification and authentication of Rhinacanthus nasutus was done by The Rapinat
Herbarium, StJoesph’s College, Tiruchirappalli. The plant parts were thoroughly examined, including old insect-
damaged and fungus-infected leaves. The stems and roots were removed. The selected healthy plant portions were
spread out and shade dried in the laboratory at room temperature for 5 - 8 days, or until they broke readily with hand.
The dried plant components were pulverized into a fine powder using an electronic blender and stored in a closed
container at room temperature for future use. Soxhlet extraction of dried plant materials uses solvents such as
petroleum ether, chloroform, ethanol, methanoland acetone.Fifty grams of plant materials (leaves and roots) were
boiled individually with 300 ml of each solvent (acetone, methanol, ethanol, chloroform, and petroleum ether) in a
soxhlet apparatus for 48 hours at various temperatures. At the end of 48 hours, each extract was filtered through
whatmann paper. The filtrates from No. | filter paper were concentrated at room temperature. The paste-like
extracts were stored at the final weight of the container. The screw cap bottles were stored in the refrigerator at 4°C.

Antibacterial screening methods

Disc diffusion assay (Maruzella and Henry, 1958) [21]

Sterile liquid Muller Agar medium (pH 7.4+2) was poured (10-15ml) into each sterile petriplates. The growth media
also seem to play an important role in the determination of the antibacterial activity. Based on the report by Lin et al.
Muller- Hinton agar appears to best medium to study [22]. After solidification, 100 pl of suspension conataining 108
CFU/ ml of each test bacteria was spread over Muller Hinton Agar plates. The sterile filter paper discs (6mm in
diameter) were impregnated with 10ul of the 3mg/ml extracts (30 pg/ disc) placed on the inoculated agar. Negative
controls were prepared in using the same solvents employed to dissolve the plant extract. Chloramphenicol
(30pg/disc) was used as positive reference control to determine the sensitivity of the plant extract on each bacterial
species. The inoculataed plants were incubated at 37°C for 24 h. Antibacterial activity was evaluated by measuring the
diameter of the inhibition zones. Each assay was conducted in triplicate.

RESULT

The antibacterial properties of various organic solvents derived from the leaf extract of Rhinacanthus nasutus were
examined against opportunistic bacterial pathogens.The outcomes of the leaf extracts were evaluated against these
pathogens. The findings from the antibacterial screening of petroleum ether, chloroform, acetone, methanol, and
ethanol leaf extracts of Rhinacanthus nasutus (30 mg/disc) are detailed in the results. All extracts

Table Ol: Antibacterial Activity of Rhinacanthus nasutus by Disc diffusion method

Petroleum Acetone Methanol Ethanol Positive Control
Test ether Chloroform .
bacteria 30 (30 pg/disc) 3o 30 30 Chloramphenicol
pgldisc) pg/disc) pgldisc) pgldisc) (30 pgldisc)
Gram Experimental | Experimental | Experimental | Experimental | Experimental Chromophenicol

[26]
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positive (30pg/disc) (30pg/disc) (30pg/disc) (30pg/disc) (30pg/disc) (30pg/disc)
B. cereus 8.3+0.5 - 7.3%0.5 8+l 5.3x4.7 28.3%1.1
E. faecalis 8.310.5 - 8zl 9.310.57 101 42.6+2.8
S. aureus - - - - - 43.6x1.5
S. ) } 345, - - 37.612.3
epidermidis - T
S- . - - - - 33.310.5
saprophyticus
Gram-
negative
E. coli 8+ 315.1 8.31£0.5 5+43 47+1
K 54435 : 4624.1 6.6£5.5 i 2636
pneumoniae
K. oxytoca - - - - 33.6+2.5
P. mirabilis - - - - 17.6£2.5
P. aeruginosa - 9.6+0.5 - - 36.6x1.5
S. marcescens - - - - 37.3+2.0

-’ represents as ‘no inhibition’

demonstrated antibacterial activity against at least two
of the pathogens tested. Among the solvents tested,
the methanol extract exhibited the most significant
antibacterial activity against both gram-positive and
gram-negative bacteria, followed by the petroleum
ether and acetone extracts. In the methanol extract, a
high level of antibacterial activity was noted against
Enterococcus faecalis (9.3 mm), Escherichia coli (8.3 mm),
and Bacillus cereus (8 mm). Conversely, the petroleum
ether extract showed a notable degree of inhibition
against Bacillus cereus and Enterococcus faecalis (8.3
mm). Similarly, the acetone extract displayed a
significant level of inhibition on Enterococcus faecalis
(8.0 mm) in (Table O1)

10

Fig Ol: Antibacterial Screening of Rhinacanthus nasutus
leaf extract

DISCUSSION

The present study results are in accordance with the
work done by[23] in Rhinacanthus nasutus where they
reported the significant antibacterial activity against
gram positive bacteria such as Bacillus cereus, Bacillus
subtilis and Staphylococcus aureus and gram negative
bacteria such as Proteus mirabilis, Pseudomonas
aeruginosa and Escherichia coli. The present study
results are also supported by thework done by
Senthilkumar et al 2016 [24] where methanol extract
has shown the high degree of inhibition against all the
bacteria tested. Similarly, the highest zone of inhibition
was noted against Bacillus megaterium by methanol
stem bark etracts of Albizzia lebbeck[25]. Similar
results were obtained by Yavuz et al, [26]in their
studies where they reported methanol extract of
Scutellariasalviifoliahad significant antibacterial activity
against various bacterial strains with the inhibition
zone ranging from |l to |7 mm in diameters.The
methanol leaf extract ofXylocarpus granatum exhibited
I8 mm zone of inhibition around the disc.The highest
zone of inhibition was observed in methanol extracts
of Ruta chalapensis against Staphylococcus aureus and
Pseudomonas aeruginosa [27]. The maximum zone of
inhibition (12.02+0.14 mm) was notice in methanol leaf
extract of Tagetes erecta [28]. Methanol extract, found
in leaf extracts, exhibits significant antibacterial activity

[27]
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due to its ability to dissolve and extract secondary
metabolites with antimicrobial properties, including
flavonoids, tannins, phenols, saponins, glycosides, and
terpenoids [29].

CONCLUSION

The extract of Rhinacanthus nasutus demonstrated
significant  antimicrobial activity against various
pathogenic bacteria. The methanolic leaf extract
effectively inhibited the growth of several bacterial
species, including Bacillus cereus, Enterococcus
faecalis, Staphylococcus aureus, Staphylococcus
epidermidis, Staphylococcus saprophyticus, Escherichia
coli, Klebsiella pneumoniae, Klebsiella oxytoca, Proteus
mirabilis, Pseudomonas aeruginosa, and Serratia
marcescens. The greatest inhibition was observed
against Enterococcus faecalis (9.3 mm), Escherichia coli
(8.3 mm), and Bacillus cereus (8.0 mm), indicating its
potential as an antimicrobial agent. These results
support the ethnopharmacological use of Rhinacanthus
nasutus in the treatment of microbial infections. The
presence of phytochemicals such as flavonoids, tannins,
alkaloids, and naphthoquinone derivatives (e.g,
rhinacanthin) in the extract may contribute to its
antimicrobial properties.
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