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Overview of systemic iron metabolism?.

About 1-2 mg of iron is absorbed through the duodenum and proximal jejunum per day, and the
same amount of iron is excreted. There are four cell types that have specific functions in iron me-
tabolism; they are duodenal enterocytes (D), hepatocytes (@), erythroid cells (®), and reticulo-
endothelial macrophages (@ ). In these cells, iron absorption, storage, and export are critically reg-
ulated by several iron-metabolism proteins, including hepcidin. Hepcidin is a negative regulator on
the iron exporter, ferroportin, which is located on the membrane of iron-exporting cells such as du-
odenal enterocytes, hepatocytes, and reticuloendothelial macrophages.
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Fig. 2 Iron transport into the brain®~,
The brain is separated from the systemic circulation by the blood-brain barrier. Transferrin recep-
tor 1 (TR1) on the luminal membrane of the endothelial cells binds ferric iron (Fe3*)-bound trans-
ferrin (Tf-Fe3*), and internalizes this complex in the endosomes, where Fe3* is reduced to ferrous
iron (Fe?*) by endosomal reductases. Fe?* in the endosomes is transported in the cytosol by diva-
lent metal transporter 1 (DMTI) and then exported to the interstitial space by ferroportin (FRP)
(A). GPI-anchored ceruloplasmin on the end-foot processes of astrocytes oxidizes newly released
Fe?* to Fe3*, which binds to Tf in brain interstitial fluid, and then Tf-Fe3* is taken up by neurons.
Alternatively, the endosomes containing TR1-Tf-Fe3* complex move toward the abluminal site,
where the content of the endosome is released into the brain interstitium by the action of ATP
and citrate (B). In this case, the vascular endothelial cells are likely to release Fe3*. Neurons also

take up non-transferrin-bound iron (N'TBI).
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Abstract
Iron metabolism in the central nervous system

Kunihiro Yoshida, M.D.
Division of Neurogenetics, Department of Brain Disease Research, Shinshu University School of Medicine

There are four cell types that have specific functions in iron metabolism; duodenal enterocytes, hepatocytes,
erythroid cells, and reticuloendothelial macrophages. In these cells, iron absorption, storage, and export are criti-
cally regulated by several iron-metabolism proteins, including hepcidin. Iron is abundant in the brain, and iron ho-
meostasis in the brain is relatively independent from that in other tissues because of the presence of the blood-
brain barrier. Iron uptake and transport in the brain depends on interactions between the vascular endothelial
cells and perivascular astrocytes. Transferrin-bound iron (Tf-Fe’") binds to the transferrin receptor 1 (TR1) on the
luminal membrane of the endothelial cells, and then Tf-Fe’"-TR1 complex is internalized in the endosomes. In the
acidic environment of the endosomes, iron is liberated from Tf. The mechanism by which free iron in the en-
dosomes is exported into the interstitial space is still controversial. GPI-anchored ceruloplasmin on the end-foot
processes of astrocytes oxidizes newly released Fe®* to Fe’", which binds to Tf in brain interstitial fluid, and then
Tf-Fe®" is taken up by neurons.

Iron misregulation and abnormal iron accumulation are involved in several genetic and non-genetic neurologi-
cal diseases through enhanced oxidative stress. Chelation therapy could be an effective disease-modifying ap-
proach for these conditions.

(Clin Neurol 2012;52:943-946)
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