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[Abstract] Methylmercury, as a highly toxic form of organic mercury, accumulates in fish through the
biomagnification effect of the food chain, posing a serious threat to ecosystems and human health. This article
systematically reviews the multidimensional influencing factors and their interaction mechanisms of
methylmercury bioaccumulation in fish. In terms of environmental factors, the focus was on exploring the
effects of key parameters such as methylmercury background concentration, temperature, dissolved oxygen, pH,
and dissolved organic matter in water bodies. In terms of biological factors, in—depth analysis was conducted on
trophic level effects, physiological characteristics of fish, biological dilution effects, and regulatory mechanisms of
microbial communities. Specially elaborated on the absorption and distribution process of methylmercury in fish,
including(1) cross intestinal absorption through L—amino acid transporters;(2) The red blood cell transport
process that binds to the Cys93 residue of hemoglobin;(3)Specific binding to thiol/selenol proteins in target
organs. This review reveals that the bioaccumulation of methylmercury is the result of nonlinear coupling of
environmental, biological, and molecular factors. Among them, the methylation demethylation equilibrium
regulated by the synergistic regulation of dissolved oxygen and temperature, as well as the mercury
bioavailability determined by DOM molecular characteristics, are currently weak areas in research. Future
research should focus on the multi factor coupling mechanism of environment, biology, and human activities,

establish cross scale prediction models, and elucidate the molecular regulatory network of methylmercury's
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dynamic fate in organisms, providing a theoretical basis for developing differentiated mercury pollution

prevention and control strategies and aquatic product safety assurance systems.

[Key words] fish; Methylmercury; Biological enrichment; Influencing factors; Health risks
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