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Abstract

The investigation of herbal plants for their antibacterial activity and cytotoxicity has
gained considerable interest in recent years due to the emergence of antibiotic
resistance and the need for safer alternatives to conventional drugs. Bacterial
resistance to antibiotics is a growing concern globally, contributing to over 41% of
infectious diseases. Herbal extract is found to be more efficient safer, and better
quality drugs with improved anti-bacterial activities. The present study was aimed
to evaluate the antibacterial activity and cytotoxicity of methanolic extracts of
“Strobilanthes heyneanus” leaf against different gram positive (Staphylococcus
aureus & Bacillus cereus) and gram negative (Escherichia coli, Pseudomonas
aeruginosa, proteus mirabilis) reference bacterial strains. This study would provide
valuable insights into its therapeutic potential, contributing to the development of
novel herbal medicines and pharmaceutical formulations for the treatment of
bacterial infections and cancer. The results indicated that the methanolic extracts of
leaves have potential antibacterial, antioxidant and anticancer activity. Further
studies on isolation and chemical structure determination of active compounds from
these extracts are necessary for their utilization to treat infections caused by
pathogenic and often multi drug resistant bacteria.

KEYWORDS: Strobilanthes heyneanus, Antibacterial, Cytotoxicity, Thin layer
chromatography, DLA Ascites

1.INTRODUCTION

Strobilanthes heyneanus belongs to the family Acanthaceae that contains many species with potential for
diverse medicinal uses. It is also called ‘Karun kurinji’ and is commonly found in the South-West regions of
India. The species are commonly used in rheumatic complaints, sprain of the ankle, and hernia [1].
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Bacteria, as microscopic single-celled organisms, inhabit virtually every environment on Earth, from the depths
of the ocean to the soil beneath our feet. While some bacteria are beneficial, aiding in processes like digestion
and nutrient cycling, others can cause diseases in humans, animals, and plants. One of the significant challenges
posed by bacteria is their ability to develop resistance to antibiotics, the primary agents used to combat
bacterial infections. This resistance can arise through genetic mutations or the acquisition of resistance genes
from other bacteria. As a result, bacterial infections that were once easily treatable with antibacterial agents
are becoming more difficult to manage, leading to increased morbidity, mortality, and healthcare costs
[2,3].Antibacterial activity refers to the ability of substances, such as antibiotics, to inhibit the growth or kill
bacteria. However, as bacteria develop resistance to antibiotics, researchers are continually seeking new
antimicrobial agents or alternative approaches to combat bacterial infections effectively. We aimed to perform
antibacterial activity on various gram positive and gram negative organisms [4,5].

BACTERIA COMMON RESISTANCE TO

Staphylococcus aureus|Beta lactam antibiotics, macrolides, fluorogquinolones
Enterococcus spp. Ampicillin, aminoglycosides

Enterobacteriacea Cephalosporins, fluoroquinolones, aminoglycosides

/Acinetobacter Ceftazidime, aminoglycosides, carbapenems

The present study was aimed to evaluate the antibacterial activity and cytotoxicity of methanolic extracts of
“Strobilanthes heyneanus” against different gram positive (Staphylococcus aureus & Bacillus cereus) and gram
negative (Escherichia coli, Pseudomonas aeruginosa, proteus mirabilis) reference bacterial strains. [6-13]. India
has often been referred to as the medicinal garden of the world. The clinical use of plants described in Indian
Vedas for curing different disease. [14-20]. For the large proportions of world’s population medicinal plants
continue to show a dominant role in the health care system and this is mainly true in developing countries,
where herbal medicine has continuous history of long use. Studying medicinal plants helps to understand plant
toxicity and protect human and animal from natural poisons [21-27].Cytotoxicity assays are invaluable tool in
various field, including drug development, cancer research, environmental health and toxicology. The
significance lies with their ability to assess the potential risk and benefits of chemical compound contributing
to advances in health care, environmental protection, and regulatory science[28-31]..The primary objective
includes Extraction of leaves of Strobilanthes heyneanus, Preliminary phytochemical screening ,TLC (Thin
layer chromatography) , MIC(minimum inhibitory constant) , Cytotoxicity and In-vitro antioxidant .Further
development of this drug can leads to develop a drug with low resistance to antibiotics, low cost with high
efficacy.

2MATERIALS AND METHODOLOGY

2.1 COLLECTION OF PLANT MATERIAL

2.2 EXTRACTION: The Air dried powder was extracted with methanol by cold maceration. After the
repeated extraction the extract was separated by filtration. The filtrate was pooled and dried.

2.3 PHYTOCHEMICAL SCREENING: Itincludes the following steps:

e Preliminary phytochemical screening

e Thin layer chromatographic analysis

2.3.1 PRELIMINARY PHYTOCHEMICAL SCREENING

Phytosterols:

The extract is dissolved in acetic anhydride and added concentrated sulphuric acid to sides of the test tube. An
array change shows the presence of phytosterols.

Terpenoids:
1 ml of extract 2 ml of chloroform and concentrated sulphuric to the test tube. Yellow to brick red color indicates
presence of terpenoid

flavonoids:

The extract is treated with 10% ammonium hydroxide solution. Yellow fluorescence indicates the presence of
flavonoids.

2.3.2 THIN LAYER CHROMATOGRAPHIC STUDIES
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Thin layer chromatographic studies were conducted on the crude extracts using different mobile phases. The
stationary phase used was silica gel slurry prepared by mixing 30 g silica gel G and 100 ml water. Prepared
activated plates were then used for the studies [32].

2.4 QUANTITATIVE ANTIBACTERIAL ACTIVITY ASSAY BY MINIMUM INHIBITORY
CONCENTRATION (MIC)

2.4.1 TEST ORGANISM

The antibacterial potency of extract was evaluated using five bacterial strains. Two strains of gram positive
(Staphylococcus aureus & Bacillus cereus) and three strains of gram negative (Escherichia coli, pseudomonas
aeruginosa, Proteus mirabilis) bacteria.

2.4.2 MINIMUM INHIBITORY CONCENTRATION (MIC)

Minimum inhibitory concentration is defined as the lowest concentration of the antimicrobial agent that inhibits
microbial growth after 24 hours of incubation. Agar plates are inoculated with a standardized inoculum of the
test microorganism. 8 mm in diameter wells containing the test compound are punched into the agar. After the
incubation antimicrobial agent diffuses into the agar and inhibits germination and growth of the test
microorganism and then the diameters of inhibition growth zones are measured [33].

25 CYTOTOXICACTIVITY

The in-vitro Cytotoxic Activity was carried out by using the test compound was studied for short term in vitro
Cytotoxicity using Dalton’s Lymphoma Ascites(DLA). The tumor cells aspirated mice were washed. Cell
viability was determined by trypan blue exclusion method. Viable cells suspension (1*106 cells in 0.1 ml) was
added to tubes containing various concentrations of the test compounds. Control tube contained only cell
suspension. These assay mixtures were incubated for 3 hours at 37 C. Further cell suspension loaded on a
haemocytometer after mixed trypan blue. The numbers of stained and unstained cells were counted separately
[34].

% Cytotoxicity = NO. of dead cells *100

NO. Of lived cells + NO. of dead cells

2.6 ANTI-OXIDANT ACTIVITY
The anti-oxidant potential was evaluated by using different in-vitro Anti-oxidant tests.

Methods:

1. DPPH scavenging activity
2. Hydrogen peroxide scavenging (H202) assay

2.6.1-DPPH Scavenging activity:

Plant extract (0.3ml) prepared in 95% methanol at various concentrations was mixed with freshly prepared
methanolic solution containing DPPH radicals (0.004% wi/v, 2.7 ml). Shaken vigorously and stand 60 min in
dark, anti-stable absorption values are obtained. The absorbance of the solution was taken as 230nm. Ascorbic
acid was used as a positive control compound. The percentage of inhibition was calculated by comparing the
absorbance values of the control and test samples using following equation.

% scavenged—= Absorbance of Control-Absorbance of sample *100
Absorbance of control

Plant extract (1 ml) prepared in distilled water at various concentrations was mixed with 0.6 ml of 4 mm. H202
solution prepared in phosphate buffer (0.1 M, PH 7.4) and incubated for 10 min. The absorbance of the solution
was taken at 230nm. Ascorbic acid was used as positive control compound [35]. The percentage of inhibition
was calculated following equation;

% scavenged= Absorbance of Control-Absorbance of sample *100

Absorbance of control
3. RESULT AND DISCUSSION
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31 EXTRACTIVE VALUE

The dried powder of strobilanthus heyneanus was extracted with methanol (600ml) yielded2.5g of total
methanolic extract. percentage yield of the total methanolic extract was found to be 2.5/20 *100 = 12.5 %
wiw

32 PRELIMINARY PHYTOCHEMICAL SCREENING

Methanolic extract was subjected for qualitative chemical analysis for the identification of various phyto
constituents like alkaloids, glycosides, phenolics, flavonoids, carbohydrates, proteins, amino acids, terpenoids,
sterols and saponins. The test shows positive result for alkaloids(Wagner’s), carbohydrates(molishs),
saponins(foam),phytosterol(liberman  burchads), terpenoids(salkowski),fixed oils  (spot)phenolics(ferric
chloride),flavonoids(alkaline agent).

3.3 THIN LAYER CHROMOTAGROPHY:
The TLC analysis of methanolic extract with various mobile phase was carried out and the result obtained are
tabulated below:

Phytochemical [Solvent system Confirmatory test No. of spots |Rf value
IAlkaloids Ethyl acetate: chloroform: water(5:3:1) Mayer’s reagent spray 1 0.92
Flavonoid’s  [N-butanol: ethyl acetate: water (5:10:15) 3% boric acid + 10% oxalic acid spray |1 0.91

34 MINIMUM INHIBITORY CONCENTRATION:

The plant species were investigated to evaluate their antibacterial activity against both gram positive
(Staphylococcus aureus & Bacillus cereus) and gram negative (E. coli, Pseudomonas aeruginosa & Proteus
mirabilis) bacterial strains and recorded.
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The results revealed that the plant extract were potentiallyeffective in suppressing the growth of both gram
positive and gram negative bacteria. The inhibitory effect of Strobilanthes heyneanus leaf extract started at
100pg/ml with inhibition zone of 16 and 10 mm against Staphylococcus aureus and Proteus mirabilis. The
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concentration 500ug/ml the extract shows inhibitory effect to all gram positive and gram negative bacteria
with inhibition zone of 25,15,18,21, 18 mm against Staphylococcus Aureus Bacillus cereus, E. coli, Proteus
mirabilis and Pseudomonas aeruginosa respectively.

35 CYTOTOXICITY STUDY
Anti-cancer evaluation using in-vitro DALTONSLYMPHOMA ASCITES method (DLA method) and the %
cytotoxicity of various concentration of plant was recorded.

Drug concentration (microgram/ml) (%Cell death
10 0

20 1.8+0.1

50 5.9+0.7

100 13+1

200 24+1.1

Percentage cytotoxicity
RN N W
wu o wu o wu o

o

% CYTOTOXICITY

A

/

pd

e

L&

0 50

100 150 200 250

Concentration( pg/ml)

=—8—9% CYTOTOXICITY

The result shows that the plant extract has significant cytotoxic activity. According to this at the concentration
of 20pg/ml, the extract shows mild cytotoxic activity. At the concentration 200ug/ml, the extract showing
significant cytotoxic action, were the extract showing highest % cell death of 24+ 1.1.

3.6 ANTI OXIDANT ACTIVITY
3.6.1 DPPH scavenging activity

SL.NO |SAMPLE CONCENTRATION |ABSORBANCE [ SCAVENGING
(ng/ml) (at 230nm)
1 CONTROL 0.21
0 0.152 39.52
40 0.135 46.39
60 0.125 50.82
80 0.112 55.92
2 IASCORBIC ACID 00 0.1 62.09
20 0.221 12.46
40 0.198 21.29
METHANO LIC EXTRACT 60 0.189 25.62
s 80 0.182 27.89
100 0.258 29.02
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The result shows that the extract has significant antioxidant activity by comparing with% scavenging activity
of ascorbic acid. Phenolic and other flavonoid compounds of plant origin have been reported as scavengers and
inhibitors of lipid peroxidases. The phytochemical study clearly demonstrated that the plant Strobilanthus
heyneanus is a rich source of phenolics and flavonoids. Therefore, the presence of these compounds in the
plant extracts has exhibited the antioxidant activity

4. CONCLUSION

The study concludes that the methanolic extract of strobilanthes heyneanus leaves exhibit promising
antibacterial, antioxidant, and anti-cancer activities. The extract demonstrated effective inhibition of both
gram-negative and positive bacteria, indicating its potential as a novel antibacterial agent. Additionally, the
extract displayed significant antioxidant activity, attributed to its rich composition of flavonoids and phenolics,
which could be beneficial in treating diseases mediated by free radicals. Moreover, the extract showed notable
cytotoxic activity against cancer cells, suggesting its potential as an anticancer agent. Further research is
recommended to isolate and identify the active compounds for utilization in combating infections caused by
multidrug-resistant bacteria with low cost and much effective.
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