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Abstract: Microplastic pollution in natural waters are of increasing concerns due to their widely distribution, spe-
cific physicochemical properties (i.e., small particle size, high specific surface area), and toxicity to aquatic organ-
isms. During long-term retention in the water bodies, MPs are prone to absorb organic/inorganic environmental
contaminants. When ingested by aquatic organisms, these harmful chemicals are readily to enter into biological gas-
trointestinal tracts and release under the impact of digestive enzyme, and pose adverse impacts on organisms. How-
ever, the desorption and factors controlling desorption efficiency in gastrointestinal tract remain unresolved. In this
review, we aim to provide an overview over the desorption behavior and mechanism of MPs-loaded pollutants in

the gastrointestinal tract. Many efforts have demonstrated the presence of MPs in biotic gastrointestinal tract, and
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distribution in various color, size and shape. During MPs retention in biotic gastrointestinal tract, many types of
contaminants are prone to desorb from MP surface. The desorption efficiency of heavy metals in gastric phase is
higher than that in intestinal phase, while the desorption efficiency of organic pollutants vary with pollutant types.
The desorption of pollutants in the gastrointestinal tract partly depends on the intensity of the interaction between
MPs and pollutants, which hinges on the physicochemical properties of MPs and pollutants. In addition, the gastro-
intestinal environment (pH, digestive enzymes, inorganic ions) is also available to influence the desorption behavior
of pollutants from MP surface. The acidic condition of gastric phase facilitate the desorption of heavy metals. The
digestive enzymes in the gastrointestinal tracts combine with MPs to form protein coronas, followed by the increase
of MPs size and zeta potential, the change of residues and secondary structure of digestive enzymes. The interaction
of MPs with digestive enzymes usually includes the synergistic effects of hydrogen bonding, van der Waals force,
-1 interaction, electrostatic interaction and hydrophobic interaction. However, the interaction among MPs, pollu-
tants, digestive enzymes and various ions involves complicated physicochemical changes, desorption and resorption
coexist during the entire process. The mechanism and sites of the competitive adsorption among MPs, pollutants,
digestive enzymes and various ions are still unknown. This review provides a new insight for understanding the de-
sorption behavior and mechanism of pollutants from MPs in the gastrointestinal tracts, which was helpful to eluci-
date the additional ecological risk caused by MPs.

Keywords: microplastics; organic pollutants; heavy metals; gastrointestinal tract; aquatic organisms; sorption and

desorption
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Note: Different color areas in the figure indicate the difference in the frequency of keywords, the order of higher frequency

to lower frequency is red, yellow, green.
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Fig. 2 Desorption behavior and mechanism of MPs loaded pollutants in the gastrointestinal tract, and fates of MPs in organisms
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