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Abstract

Introduction: E.coli is a gram negative, straight rod measuring 1-3um x 0.4 - 0.7um, arranged singly or in pairs. It
is motile by peritrichous flagella, though some strains may be non-motile. Capsules and fimbriae are found in some
virulent strains. A complex structure known as biofilm is made up of related microbial cells that are bonded to
surfaces and contained in a matrix of polysaccharides.

Aim: To evaluate Halophila ovalis seagrass metabolites on adhesion and the biofilm formation for a clinical pathogen
Escherichia coli.

Materials and methods: Seagrass sample collection was shadow dried to achieve a powdered mixture which was
mixed with 100mL of methanol to create an aqueous solution. The said extract was filtered with Whatmans paper
and used for further anti-microbial assays

Results: The untreated biofilm of E.coli was treated with seagrass for a difference of 24 hours for 3 days and all the
cells were found to be dead, confocal imaging showed dead cells after treatment.

Discussions: Similar research by Azizi et al., utilising the brown seaweed Sargassum muticum revealed the
importance of bio active components like amino, sulphate, carboxyl and hydroxyl groups in biosynthesis process.
Conclusion: The population of microbes was reduced drastically, untreated deep orange became yellowish in
colour. After 48 hours, there was destruction of dead cells. In confocal analysis, using the red filter, all cells were
deemed dead.
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INTRODUCTION: Escherichia coli. Seagrasses, vital components of coastal
This research topic explores the potential impact of seagrass-  ecosystems, possess a diverse array of metabolites with various
derived compounds on the behaviour of the clinical pathogen  ecological functions [1]. This study aims to investigate whether
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these metabolites have the ability to influence the adhesion and
biofilm formation of E. coli, a common bacterium responsible
for a range of infections in humans.

Biofilm formation is a crucial virulence factor for E. coli, as it
enables the bacteria to adhere to surfaces and form robust
communities protected by a slimy matrix [2]. This matrix not
only shields bacteria from the host immune system but also
contributes to antibiotic resistance, making biofilm-associated
infections challenging to treat [3][4]. By examining how
seagrass metabolites impact adhesion and biofilm formation,
this research could provide valuable insights into potential novel
strategies to combat E. coli infections. In both natural and
artificial settings, the capacity of microbes to colonise surfaces
and evolve into highly structured colonies contained in self-
produced polymeric matrices is the dominating growth mode
[51[6]1[7] . This sort of lifestyle is known as biofilm, and it is
distinguished by changes in microbial characteristics such as
growth rates and gene transcription. Biofilms are extremely
important for public health since they constitute 65-80% of
microbial infections being addressed by physicians in the
industrialised world [8][9]. The inclusion of indwelling medical
devices amplifies the risk of biofilm development and
subsequent infection even more. The bacteria E. coli and the
polymorphic fungus Candida albicans are the most common
causes of bloodstream infections and the most common
microbes identified from contaminated medical equipment [10].
These biofilms, like any other biofilm, are significantly less
susceptible to antimicrobial drugs and resistant to host immune
clearance, complicating clinical infection management.
Furthermore, lead compounds are in low supply in the
antibacterial arena, and rising consumer aversion to synthetic
treatments has prompted a hunt for more natural alternatives
[11].

The study employs a combination of microbiological,
biochemical, and molecular techniques. Seagrass metabolites
are extracted, purified, and then tested for their effects on
bacterial attachment and biofilm development. These
experiments will likely involve observing bacterial growth on
different surfaces, assessing the integrity of biofilms, and
measuring the expression of key genes involved in adhesion and
biofilm formation [12][13]. The antibacterial, antifungal,
antialgal, antioxidant,  anti-inflammatory, insecticidal,
antimalarial, and vasoprotective effects of seagrass extracts have
also been described [14][15][16]. A viable foundation for
researching new antibiofilm actions at non-lethal doses is
provided by the well-described characteristics of seagrass
extracts.

MATERIALS AND METHODS :

Microorganism and culture: The clinical isolates were
obtained from Saveetha medical college and stored in airtight
storage containers with proper label which has name of isolate,
date of storage, name of culture medium and details of
preservation solution. All microbes were identified based on
Bergey’s manual of determinative bacteriology (1923).
Chemicals: Acridine orange, propidium iodide- Dye Shiga
toxin producing isolates were grown on chromogenic ESBL agar
medium then enterobacteria enrichment broth has been used for
the formation. E.coli was grown on Mannitol salt agar. Biofilm
on coverslip has been formed on Mannitol salt broth. Luria-
Bertani agar medium has been used for the growth of E. coli,
Biofilm on coverslip has been formed on Luria-Bertani broth.
Methods : Cell viability has been analysed with MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
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tetrazolium reduction assay by the method of Peter and Toshima,
2023. (Peter, L. and Z.P.Toshima, 2023. Optimization of. Cell
viability assay for drug sensitivity screens. Methods Mol.Biol.,
2644:287-302)

RESULTS:

Fig 1.1 The above image shows the untreated biofilm of
Eischeria coli

after 48 hours
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Fig 1.4 The above image shows treatéd‘slide witH seagrass
after 72 hours

120 pm
1y

Fig 1.5 Confocal Analysis of dead cells after reatment

Identification of Pathogen
Gram stain -

Shape Rod
Motility +
Indole +
MR +
VP +
Citrate --
TSI -
Oxidase --
Catalase +
Urease --
Lactose +
Maltose +
Sucrose +
Xylose =+
Starch +
Inosital -
Genus Escherichia

Table 1.1 The above table shows the identification of E.coli. For
the present strain, the gram stain was negative, rod shaped, with
motility, indole, MR, VP as positive tests and inositol as a
negative test. Urease, oxidase, citrate and TSI were not found in
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the E.coli strain tested. Sucrose and xylose were a positive fail
test.

DISCUSSION:

The investigation into the effects of seagrass metabolites on the
adhesion and biofilm formation of the clinical pathogen
Escherichia coli holds substantial promise for both medical and
ecological domains. The study's findings have the potential to
introduce groundbreaking strategies in the battle against
antibiotic-resistant infections. By demonstrating the capacity of
seagrass-derived compounds to hinder biofilm formation, the
research paves the way for the development of innovative
antimicrobial agents that can disrupt the protective shields of
pathogenic bacteria. Moreover, this research underscores the
intricate interplay between natural ecosystems and human
health. The potential applications of seagrass metabolites not
only offer therapeutic possibilities but also emphasise the value
of biodiversity conservation. This study's interdisciplinary
nature, bridging marine ecology and medical microbiology,
exemplifies the potential for collaborative efforts to yield
impactful solutions to complex challenges.

The bioactive characteristics of the seagrass species used for this
study are well known and have been extensively studied by
various authors. However, until recently, the majority of
emphasis has been focused on the antibacterial activity of
seagrass extracts, which were studied using disk diffusion tests
not in their capacity as biofilm-forming microbes but in their
planktonic ~ stage  [17][18].  Staphylococcus  aureus,
Staphylococcus epidermidis, and Candida albicans were tested
using lethal concentrations to determine the antimicrobial
properties of Zostera marina methanol extract and its organic
solvent fractions. E. acoroides and other seagrass and seaweed
species were tested for their antibacterial properties against
various aquaculture pathogens [19][20].

As the global healthcare community grapples with the mounting
threat of antibiotic resistance, the insights garnered from this
research may inspire further investigations into other natural
sources for novel antimicrobial compounds. Ultimately, the
evaluation of seagrass metabolites and their impact on E. coli
biofilms signifies a significant stride towards reshaping
infection management strategies and cultivating a deeper
appreciation for the inherent relationship between human well-
being and the environment.

CONCLUSION:

The microbial population underwent a dramatic decline, causing
the untreated deep orange substance to shift in color towards a
yellowish tone. After 48 hours, the remnants of dead cells started
to disintegrate. In a meticulous confocal analysis using a red
filter, every cell was unequivocally classified as deceased. This
transformation highlights the profound impact of the reduction
in microbial numbers on the substance's appearance and
composition. The shift from deep orange to yellow indicates the
alteration of chemical processes, while the disappearance of live
cells, as detected through the red filter, underscores the
effectiveness of the treatment in eliminating the microbial
population and its potential implications for various
applications.

SCOPE OF FUTURE RESEARCH :

The clinical significance of the research lies in its potential to
address the challenges posed by biofilm-associated E. coli
infections. The findings could revolutionise infection
management strategies, enhance the efficacy of treatments, and



contribute to the global effort to combat antibiotic resistance.
Additionally, this research underscores the importance of
exploring nature’s resources for innovative solutions to medical
problems, while also emphasising the interconnectedness of
human health and the environment.
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