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In 1987, we described the first case of aceruloplasminemia. This disease revealed an
essential role for ceruloplasmin (Cp) in brain iron homeostasis. We now know that (1)
Cp regulates the efficiency of iron efflux, (2) Cp functions as a ferroxidase and regulates
the oxidation of ferrous iron (Fe*) to ferric iron (Fe*), (3) Cp does not bind to
transferrin directly, (4) Cp stabilizes the cell surface iron transporter, ferroportin
and (5) glycophosphosinositide—-linked Cp (GPI-Cp) is the predominant form expressed in
the brain. In the brain, serum transferrin—bound iron is endocytosed by brain endothelial
cells in a manner dependent on transferrin receptor 1, and iron is released into the brain
interstitial fluid through ferroportin. Extracellular iron is oxidized by GPI-Cp, which
is found in the foot processes of astrocytes, and then the iron binds to the transferrin
synthesized by oligodendrocytes and is transported into neurons. S —amyloid precursor
protein (APP) was found to possess ferroxidase activity like Cp, and to interact with
neuron ferroportin. The brain needs several times the concentration of iron obtained from
the blood to maintain its normal function. Taken together, the known functions of the
iron metabolic molecules suggest the presence of a cycle of iron storage and reutilization
within the brain.
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