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INTRODUCTION & AIM RESULTS & DISCUSSION

Microplastic pollution has emerged as a major environmental concern due to
its widespread distribution in aquatic ecosystems and its role as a carrier of
hazardous xenobiotics. Bisphenol A (BPA; Ci5H:¢0,), a commonly used
component of polycarbonate plastics and epoxy resins, is frequently released
iInto water bodies through plastic degradation and industrial discharge. As an
endocrine-disrupting chemical, BPA poses significant risks to aquatic
organisms and may  ultimately threaten human health through
bioaccumulation and trophic transfer.

Aquatic species are particularly vulnerable to BPA exposure because of its
persistence and continuous release into freshwater environments. BPA has
been reported to induce oxidative stress by enhancing reactive oxygen
species (ROS) production, disrupting antioxidant defense mechanisms, and
causing cellular and genetic damage. Therefore, the present study evaluates
the oxidative stress responses, antioxidant enzyme alterations, and genotoxic
effects of BPA in bighead carp (*Aristichthys nobilis*), providing insights into
the ecological risks associated with microplastic-derived contaminants.

To investigate the toxic effects of Bisphenol A (BPA), a microplastic-
associated xenobiotic, on oxidative stress biomarkers, antioxidant defense
mechanisms, and DNA integrity in bighead carp (Aristichthys nobilis), and to
assess its potential ecological risks in freshwater ecosystems.

The Hidden Toll of BPA: Toxic Impacts on Freshwater Fish

Internal Biochemical and Genetic Decay

Visible Damage and Behavioural Shifts

Surge in Oxidative Stress

rzasi ,fr"

Abnormal Behavioural Symptoms

Ep sed fi h hbtd |CSW|mm|gI of
ordinatio r guipi g nd hyper: etoonof

Deformed Red Blood Cells

7 > = Reactive Oxygen s (ROS) a d li p id pe dation
mucus. \) == Ievels rose sign f tly n the brain and liv r.

Collapse of Antioxidant Defences

.hvﬁ»»-

BPA caused sig ific tm ph ologic I chan, g . \ 5 Levels of protective enzymes like Catalase (CAT) and
including pear-sha p erythrocytes and m cytes. / / < Superoxi deD ssssssss (SOD) plummete d durmg exposure.

Nuclear Abnormalities

Widespread DNA Damage

) : / y 2, = f— — -
” I \ ’ Z NN\
'7'/“ = / . — L <
y . Z a ~ -
i requencies of lobed an roken nuciei were / > g ~ — 5o ills heve ignificant genotoxici as recorded in the brain,
etected in the blood of treated fish. / ocytes ills, kidneys and liver tissues via comet assay.
y / J

80 Bighead Carp ($n=20%/group) were exposed to 0, 500, 1000, and 1500
ug/L BPA for 60 days, with blood and tissue (brain, liver, gills, kidney)
sampled every 15 days.

« Analysis: Oxidative stress (ROS, TBARS), antioxidant enzymes (GSH,
SOD, CAT, POD), and genotoxicity (micronucleus and comet assays)
were evaluated using one-way ANOVA ($p < 0.05%).

BIOLOGICAL EFFECTS OF BISPHENOL A (BPA)
ON BIGHEAD CARP (Aristichthys nobilis):
A MULTIFACETED ANALYSIS
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BPA exposure increased oxidative stress and DNA damage while reducing
antioxidant enzyme activities in *A. nobilis*. It also caused morphological

abnormalities in erythrocytes of fish blood. Toxic effects were dose- and
time-dependent, indicating that microplastic-associated BPA poses a serious

threat to freshwater fish health and ecosystem stability.

BPA derived from microplastic pollution induces oxidative stress,

suppresses antioxidant defense, and causes significant DNA damage in
multiple tissues of Aristichthys nobilis.

FUTURE WORK / REFERENCES

Future studies should investigate the combined effects of BPA and other
microplastic-associated contaminants under real environmental conditions.
Long-term research is needed to assess chronic oxidative stress,
genotoxicity, and reproductive impacts in fish. Further studies should also
explore biomagnification across trophic levels and potential risks to human
health.
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