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ABSTRACT- For the past few years there has been a
phenomenal rise in the cases of multi-drug resistance in
microbes prompting the researchers to look into the newer
anti-microbial agents. The goal of this study is to use an
agar well test to evaluate the antibacterial activity of
Abutilon indicum floral extract against Staphylococcus
aureus and Escherichia coli. The flower extract of the
ethanol (10pg/ml) was found to be highly active against
Escherichia coli and Staphylococcus aureus as compared to
the chloroform extract (10 pg/ml) towards the same
bacterial species. The aqueous extract & DMSO had
minimal efficacy towards all the 2 bacterial species studied.
The known antibiotic, Chloramphenicol (10 pg/ml)
however showed excellent activity against all 2 bacterial
species. The plant is already well known in Ayurveda & as
the plant has shown efficacy against 2 bacterial species,
there is hope that many more anti-microbial agents would
be discovered from this plant in the near future.
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I. INTRODUCTION

Multi-antibiotic resistant bacteria are a serious threat to
world health, and this concern is exacerbated in Gram-
negative (G-) bacteria. Thereby, the World Health
Organization (WHO) reports focuses that the antibiotics or
agents for treating G- pathogenic infections are most
wanted (WHO 2017). As a result, developing new
antibiotics using novel chemical scaffolds, as well as other

strategies, is crucial to combating multi-antibiotic/drug-
resistant (MDR) G- bacteria [1-3].

Nowadays, there are 3 main paths towards MDR G-
bacteria, which includes discovery of novel antibiotics,
creating new adjuvants of antibiotics & the screening for
alternatives to the antibiotics. As of now creation of
adjuvants of antibiotic, are important for treating bacterial
infections. Unfortunately, finding new antibiotics with
novel targets, particularly for G- bacteria, is very
challenging. Unfortunately, many newly released
antibiotics were Gram-positive (G+) antibiotics, meaning
they were useless against Gram-negative bacteria [4-6].
Antibiotic adjuvants enhances antibiotic efficacy by
inhibiting resistance, increasing the intracellular antibiotic
amount, complementary bactericidal protocols, blocking
regulatory routes, or increasing the host’s reply to bacterial
presence, as illustrated in the Figure 1 & Table 1. In the
past, many adjuvants were employed in treatments that
inhibited b-lactamases, which creates resistance to b-
lactam ringed antibiotics. In Figure 2, there is illustration
of R-lactamases & their blockers & in Figure 3, there is
illustration of the chemical formulas of some adjuvants of
antibiotics [7-9].

Owing to the drying up of the pipeline of novel antibiotics
due to the onset of rise of antibiotic resistant microbes,
therefore many researchers are turning towards plants
traditionally known to possess anti-microbial properties,
one of such plant being Abutilon indicum which is
traditionally known for its anti-microbial roles. Hence this
plant was choosen for evaluating its anti-bacterial roles
[10-12].
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Figure. 1: Plan of mechanisms of activity of the adjuvants of antibiotic. (A) Blocker of the hydrolase activity of (B)
Increasing the quantity of intracellular antibiotic by inhibiting efflux pumps (1) or assisting antibiotic passage through the
membrane by using enzymes on antibiotics (1) or antibiotic earmarks; (2) or by annihilating the biofilm (3); (C)
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Complementary modes (1) Antibiotics acting on the pathogen (2) Adjuvant helping the role of antibiotics (D) Blocking of
regulatory routes that mediates resistance to antibiotics (E) Stimulating host immunity Figure courtesy[10-13]

Table 1: Antibiotic adjuvants having different mechanisms. The role of the adjuvants is to help the antibiotics to overcome
microbial resistance, thereby acting as a facilitator for antibiotic roles [10]

Mechanisms | Pathogens Adjuvants Antibiotics Targets
Inhibitor of [G=G- Clavulanic acid Ameoxicillin Type A B-
resistance lactamase
snZvme
G- G Avibactam Ceftazidime/'ceftarol | A'C B-
ines lactamase
A daimanii ETX2314 B-lactams ACD B-
lactamass
Enterobacteriac | VNRX-3133 Cefzpims All types of
eaE B-actamass
ABIL-—w G- Aspergillomarasm | MEropenem NDM. VIM
ines A
E coli Cul+ Carbapensm NDM-1
2 _baaimaivii PPMOs Carbapensm Bla NDMNLI
Amphicillin B-Betamase
£ coli S tigmastarol
X pnewnoniae Vitamin E/ X2 MNilti-classas Lipocalin
P agruginosa PPMOs Pelymixins Mer-1
P aeruginosa Prerostilbens Polvmixins B NCR-1
Enhancing P aeruginoza PABN Quinclonss RND pumps
antibiotic
accumulation
C jejuni Peptide mcleic | Ciprofloxacin Cme=ABC
acids (PNAs) pump
E_coli SLUPP Erythromyxin AcrA protein
Enterpbaciern ABX Ciprofloxacin AcrA protain
£a
A22 Nowobiocin MNir=B
£ coli
PPMIOs Mislti-classes acra
E cofi
A Daimaniii Pentamidine Rifampicin Lipid A
P aeruginosa C,.-PRP Rifampicin Outsr
membrans
OAXKSs Rifampicin Outzr
E coli msmbrans
P aermiginosa Inclosan Tobramyxin Outer
mambrans
Complementa | G=G- Trimethoprim Sulfamethoxazols Dihydroptero
v ats reductase
bactericidal
mechanisms
G- G- B-lactams Aminog Iycosdes Czll wzll
Signal E_coli Pthalocyanine Kanamyein Rec A
inhibition
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Figure 2: Creation of B-lactamases & their blockers. 3-lactamases are being divided into serine & metallo 3 -lactamases

(MBLs) that are dependent upon their independent blocking mechanisms. Ser-R-lactamases are classified into 3 types: A, C,

& D by protein folding and specificity of substrate Figure courtesy [12]
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Figure 3: Chemical formulas of potential antibiotic adjuvants. These adjuvants are namely: Pentamidine, Stigmasterol,
Vanillin, Loperamine, A22 & Triclosan Figure courtesy [12]

Il. LITERATURE REVIEW

According to Shakeel Ahmad Khan's research, MnO
nanoparticles (Al-MnO NAPs) were made using
biological components from Abutilon indicum leaf
extract. They were also tested against E. coli,
Bordetella bronchiseptica, Staphylococcus aureus,
and Bacillus subtilis bacteria, as well as Hela
carcinoma cells, for antibacterial and cytotoxicity. The
capacity of synthesized NAPs to photocatalytically
degrade methylene blue (MB) along with their adsorption
ability against Cr were also investigated (V1). The effective
synthesis of NAPs with a spherical shape and crystalline

nature was validated by scanning electron microscopy
(SEM), X-ray powder diffraction (XRD), Energy-
dispersive X-ray (EDX), and Fourier-transform infrared
spectroscopy (FTIR) tests. Al-MnO NAPs showed
strong antibacterial and cytotoxicity against
pathogenic microorganisms and malignant cells when
compared to plant extract. Furthermore, synthesized Al-
MnO NAPs showed biological activity findings that were
similar to those of conventional medicines. The presence
of living molecules on the surfaces of plants and the tiny
particle size are credited with the outstanding biological
activity findings (synergetic effect)(14). Synthesized NAPs
are more capable of photocatalyzing MB than a UV lamp
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when exposed to sunshine. The Cr(VI1) adsorption results
showed that at higher acidic pH, produced NAPs efficiently
adsorbed more Cr(VI) than at basic pH. As a result, the
current findings suggest that Abutilon indicum could be a
beneficial tool for improving the biological, photocatalytic,
and adsorption activities of NAPs. As a result, the AI-MnQO
NAPs synthesised by the plant employing biological
components could be promising therapeutic options in the
future [1] [5].

According to AbuOun M., mcr-1 and mcr-2 ariants were
discovered in Moraxella spp. isolated from pooled caecal
material of healthy pigs before slaughter collected from six
farms in the United Kingdom. Other bacteria from the same
farms, particularly Escherichia coli, were found to lack
MCR-1 and mcr-2. MSG13-C03, a Moraxella porci-like
isolate, included MCR-1.10, which had 98.7% identity to
MCR-1, and MSG47-C17, a Moraxella pluranimalium-like
isolate, contained MCR-2.2, which had 87.9% identity to
MCR-2, both from E. coli, with colistin MICs of 1-2 mg/L,
both from E. coli. Despite having the conserved
nucleotides around the ISApl1 composite transposon found
in E. coli plasmids and the intervening 2.6 kb stretch
demonstrating 97 percent identity [16] [17], neither
MSG13-C03 nor MSG47-C17 contained entire insertion
elements [18]. Phosphoethanolamine transferase was
found in six isolates of Moraxella osloensis (EptA) [15]
[17] [18]. Phosphoethanolamine transferase was found in
six isolates of Moraxella osloensis (EptA). With colistin
MICs ranging from 2 to 4 mg/L, they showed 62 percent -
64.5 percent identity with MCR-1 and MCR-2. MCR and
EptA developed from the same ancestor, according to
phylogenetic analysis. Both isolates carried the -lactamase
gene, blaBRO-1, in addition to mcr, while MSG47-C17
also had the tetracycline gene encoding, tetL[13] [4].
According to Md Kausar Alam's research, antibiotic
resistance is caused by the survival of resistance mutations
or genes acquired by adaptive de novo mutations or
resistance gene transfer. Antibiotic resistance is caused
through the activation of SOS-mediated DNA repair,
mutagenesis, and horizontal gene transfer pathways in
response to antibiotic therapy. The SOS pathway
stimulates RecA, deactivates the LexA repressor, and
promotes the expression of SOS genes when it is active [5].
Antibiotic-induced activation of the SOS response has been
suppressed by RecA inhibitors based on phthalocyanine
tetrasulfonic acid, which have been discovered and
described. These inhibitors potentiate antibiotics from the

quinolone, -lactam, and aminoglycoside families, as well
as members of the quinolone, -lactam, and aminoglycoside
families, in Gram-negative and Gram-positive bacteria.
They inhibit the development of antibiotic resistance
mutations in bacteria and the dissemination of resistance-
inducing mobile genomic elements. This research
highlights the importance of RecA inhibitors in bactericidal
antibiotic treatments, as well as a novel technique for
extending antibiotic shelf life [1] [7].

1. DISCUSSION

Firstly, flowers of the Abutilon indicum would be collected
& their extracts were prepared. Strains of bacteria were
cultured and the anti-bacterial role of these extracts were
evaluated. The flowers of Abutilon indicum collected from
the local nursery & a voucher specimen was submitted. The
flowers were dried & pulverized into powder that was then
extracted by using the Soxhlet device using ethanol
(C2H50H), chloroform (CHCI3) & water (H20). From
each solvent extract, 155 milligrams were dissolved in 5 ml
of Dimethyl Sulphoxide (DMSQ) and stored in airtight
containers. Through using agar well diffusion test, the
antibacterial properties of the extracts were assessed
against Escherichia coli and Staphylococcus aureus. The
plates were prepared with Luria agar medium and put over
them. Once the media in the plates got solidified, specific
pure bacterial lawn culture was established, following
which wells were punched into it via a 1mililiter sterile tip
[8] [19]. Nearly 30 ul of each solvent extract (0, 1, 2.5, 5,
7.5 & 10 pg/ml) was separately poured into each well.
Blank well having DMSO was noted as negative (-ve)
control & wells having chloramphenicol (45 pg) as positive
(+ve) control. Following incubation for 24 hours & at
37°Centrigrade, inhibition was observed by the
measurement of the zone of inhibition’s diameter. The
experiments were repeated thrice [15] [20].

The anti-bacterial role of the flower extracts of the plant
Abutilon indicum was evaluated on 2 bacterial species. The
flower extract of the ethanol (10 pg/ml) was found to be
highly active against Escherichia coli & Staphylococcus
aureus as compared to the Chloroform extract (10 pg/ml)
towards the same bacterial species. The aqueous extract &
DMSO had minimal efficacy towards all the 2 bacterial
species studied. The known antibiotic, Chloramphenicol
(10 pg/ml) however showed excellent activity against all 2
bacterial species (Figure 5) (Table 2) [11] [21] [22] [23].

Table 2: Anti-bacterial role of the flowers of Abutilon indicum towards the bacterial species by the agar well assay. The
flower extract of the ethanol (10 pg/ml) was found to be highly active against Escherichia coli & Staphylococcus aureus as
compared to the Chloroform extract (10 pg/ml) towards the same bacterial species [11] [12]

Bacterial Zone of
species inhibition (mm)
DMSO Aqueous extract | Ethanol Chloroform | Chloramphenico
extract extract 1
Escherichia 1 2 13 14 31
coli
Staphviococe | 2 3 24 18 27
ius aureus
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Figure. 5: Graphical representation of the efficacy of various extracts of the flower of Abutilon indicum towards against
Escherichia coli & Staphylococcus aureus. The flower extract of the ethanol (10 pg/ml) was found to be highly active against
Escherichia coli & Staphylococcus aureus as compared to the Chloroform extract (10 pg/ml) towards the same bacterial
species [2] [20] [22] [23] [24] [25]

IV. CONCLUSIONS

Researchers are seeking for novel anti-microbial drugs due
to a spike in the number of multi-drug resistant
microorganisms. The purpose of this study is to use the
agar well test to assess the antibacterial activity of Abutilon
indicum flower extract against Staphylococcus aureus and
Escherichia coli. The flower extract of the ethanol
(10pg/ml) was found to be highly active against
Escherichia coli and Staphylococcus aureus as compared to
the chloroform extract (10 pg/ml) towards the same
bacterial species. The aqueous extract & DMSO had
minimal efficacy towards all the two bacterial species
studied. The known antibiotic, Chloramphenicol (10
pg/ml)  however showed excellent activity against
aforementioned bacterial species. The plant is already well
known in Ayurveda & as the plant has shown efficacy
against 2 bacterial species, there is hope that many more
anti-microbial agents would be discovered from this plant
in the near future.
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