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Summary
Iron (Fe), zinc (Zn) and copper (Cu) are essential trace metals for our lives. Recent advances in understanding of

the molecules involved in their metabolism have allowed for elucidation of the mechanism of their absorption in the

intestine. Fe-, Zn- and Cu-specific transporters operate in enterocytes. Transporters that locate at the apical surface

mediates uptake of Fe, Zn and Cu in the diet into enterocytes across the apical membrane, while other transporters

are involved in efflux of them from enterocytes across the basal membrane into circulation, although intracellular

trafficking of these metals between apical and basal sides of the enterocytes has yet to be defined. Herein, we brief-

ly review the molecular mechanism, focusing on the key players involved. Moreover, we discuss the possibility that

dietary components may increase the absorption efficiency of Fe and Zn through transporters, because recent stud-

ies have indicated that a number of dietary components affect their bioavailability.
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Fig. 1. Transporters involved in the absorption of essential trace metals in intestinal epithelial
cells. A. Transporters responsible for Fe absorption. Expression of FPN is negatively
regulated by hepcidin secreted from liver. B. Transporters responsible for Zn absorp-
tion. Zinc deficiency enhances ZIP4 expression. In contrast, zinc excess induces ZnT1
expression. C. Transporters responsible for Cu absorption. Precise mechanism for Cu
transport and release into the blood stream by ATP7A has yet to be elucidated fully.
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Fig. 2. Intracellular regulations of ZIP4 expression: a potential target for enhancing
7ZIP4 expression by food components. i) stimulation of transcription, ii) stabiliza-
tion of mRNA, iii) stabilization of protein, iv) inhibition of endocytosis, and v)
stimulation of processing. Regulations except for stimulation of transcription op-
erate to enhance ZIP4 expression during zinc deficiency.
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