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processes. The bioaccumulation and biotransformation of TBBPA 
analogues were found to vary among different trophic levels, with 
differences attributed to factors such as feeding habits, metabolic rates, 
and lipid content of organisms.

The findings have significant implications for ecosystem health 
and human exposure to TBBPA analogues in marine environments, 
highlighting the potential risks associated with trophic transfer 
and bio-magnification. Bio-magnification of TBBPA analogues in 
marine food webs could pose ecological risks to sensitive species and 
ecosystems, with potential consequences for biodiversity and ecosystem 
functioning. Elevated levels of TBBPA analogues in higher trophic level 
predators raise concerns about human exposure through consumption 
of contaminated seafood, underscoring the need for further research 
on the health effects of these contaminants. Our findings underscore 
the importance of implementing management strategies to mitigate 
TBBPA analogue contamination in marine environments, including 
regulatory controls on their use, monitoring of environmental 
concentrations, and promotion of sustainable alternatives. Further 
research is needed to better understand the long-term effects of 
TBBPA analogue contamination on marine ecosystems and human 
health, as well as to explore innovative approaches for pollution 
prevention and remediation. The study also identified knowledge 
gaps in our understanding of TBBPA analogue bioaccumulation 
and trophic transfer dynamics, highlighting areas for future research 
and collaboration among scientists, policymakers, and industry 
stakeholders. Overall, the results of our study provide valuable insights 
into the bioaccumulation, biotransformation, and trophic exchange of 
TBBPA analogues in marine ecosystems, informing efforts to address 
the environmental risks posed by these contaminants.

Conclusion
Our study sheds light on the bioaccumulation, biotransformation, 

and trophic transfer dynamics of normal tetrabromobisphenol A 
(TBBPA) analogues in marine ecosystems, highlighting their potential 
environmental risks and implications for ecosystem health and human 
exposure. The findings underscore the significance of understanding the 
fate and impact of TBBPA analogues in marine trophic chains, as well 
as the importance of implementing effective management strategies 
to mitigate their contamination. Through laboratory experiments 
simulating marine ecosystems, we demonstrated the efficient 
bioaccumulation and trophic transfer of TBBPA analogues, with higher 
concentrations observed in top predator species. Biotransformation 
studies elucidated the metabolic fate of TBBPA analogues in exposed 
organisms, providing insights into their biotransformation pathways 
and metabolites.

The results of our study have important implications for 

environmental management and policy development. By identifying 
the ecological risks associated with TBBPA analogue contamination, 
we highlight the urgency of implementing regulatory controls and 
pollution prevention measures to safeguard marine ecosystems and 
human health. Furthermore, our findings underscore the need for 
continued research to address knowledge gaps and uncertainties 
surrounding TBBPA analogue contamination in marine environments. 
In conclusion, our study contributes to the growing body of knowledge 
on the environmental fate and impact of TBBPA analogues, providing 
valuable insights for policymakers, regulators, and stakeholders 
involved in environmental protection and pollution management. By 
working collaboratively to address the challenges posed by TBBPA 
analogue contamination, we can strive towards ensuring the health and 
sustainability of marine ecosystems for future generations.
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