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ABSTRACT

Microplastics, defined as plastic particles smaller than 5 mm, are increasingly recognised as pollutants of
emerging concern due to their adverse effects on aquatic biota with broader ecological implications. The
present study evaluated their prevalence and distribution in the water column and bank sediments of four
urban lakes in Bengaluru - Seetharampalya, Puttenahalli, Bellandur, and Madiwala, each impacted by
anthropogenic activities such as improper waste disposal and effluent discharges from wastewater treatment
facilities, Water and bank sediment samples were systematically collected and processed using the Wet
Peroxide Oxidation (WPQ) method, enabling the degradation of organic matter and subsequent isolation and
characterisation of plastic particles. Scanning Electron Microscopy (SEM) revealed that microplastics in
Seetharampalya Lake water appeared as clustered, irregular fragments, whereas those in its bank sediment
displayed sheet-like structures with occasional clumps. Puttenahalli Lake water contained uneven, roughly
rectangular particles, while its sediment predominantly comprised globular masses in sheath-like formations.
No microplastics were detected in the water of Bellandur and Madiwala Lakes; however, their sediments
contained irregular, sheath-like structures (Bellandur) and globular sheath-like aggregates (Madiwala).
Energy Dispersive X-ray Analysis (EDAX) consistently confirmed the presence of carbon and oxygen,
while Fourier Transform Infrared Spectroscopy (FTIR) identified polymer types: Delrin and Polypropylene
(Seetharampalya water), Polyethylene (Puttenahalli water), Polyethylene Terephthalate and Polystyrene
(Puttenahalli bank sediment), Acrylonitrile Butadiene Styrene and Polystyrene (Bellandur bank sediment),
and Polypropylene, Polystyrene, and ABS (Madiwala bank sediment). X-Ray Diffraction (XRD) revealed
crystallinity (20: 19°-27°), though environmental degradation might have altered structural forms.
Biochemical assays of Oreochromis niloticus exposed to microplastics for 60 days demonstrated elevated
digestive, metabolic, and antioxidant enzyme activities compared with unexposed controls. Field-collected
samples exhibited reduced biochemical constituents and histopathological abnormalities across gill, gut,
muscle, kidney, and liver, including mononuclear cell infiltration. Cytochrome P450 (CYP1A) expression
was markedly upregulated in laboratory-exposed fish, followed by Puttenahalli samples, with slight
elevation in Seetharampalya and Madiwala specimens. This study constitutes the first systematic assessment
of microplastics in Bengaluru lakes, underscoring the urgent need for effective mitigation strategies to
safeguard freshwater ecosystem integrity and regional water quality.
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