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Implication of iron in the development of the central nervous systems and
the neurodenerative diseases
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Summary

Iron is an essential element and plays important roles in various biological systems, especially in the central ner-
vous system. There is unincreasing number of epidemiological studies which indicate that children anemic in infan-
cy continue to have poorer cognition, school achievement, and more behavior problems into middle childhood.
Furthermore, the disorder of iron and iron-binding proteins in several neurodegenerative diseases such as Parkinson
disease, Huntington disease, and Alzheimer’s disease have been reported. In particular, iron-responsive element is
included in the mRNA of amyloid precursor protein, which is believed to be crucial in the pathogenesis of
Alzheimer’s disease. Iron-supplementation therapy was reported to be effective in the cognitive disturbance of
Alzheimer’s patients. Therefore, it is suggested that the abnormal iron metabolism may cause the disruption of iron-

regulatory pathway and triggers various neurodegenerative processes.
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Fig. 1 Hypothesis regarding the implications of trace metals in the pathogenesis of Alzheimer’s disease.

Both of genetic and environmental factors, such as iron deficiency, Al and the transferrin subtype, could influence iron metabo-
lism, IRP- pathways, and finally, APP secretion. The abnormal iron metabolism also leads to altered concentration of free iron ions
which will cause oxidative damages and the disorder of lipid biosynthesis in oligodendrocytes. A fP, which is aggregated in the
presence of trace metals including Al Zn, Fe, and Cu, could be resistant to proteases, and easily incorporated into membranes
resulting in the formation of ion channels. The abnormal calcium influx through amyloid channels cause neuronal death and finally
may lead to Alzheimer’s disease. The abnormal calcium influx may also cause the phosphorylation of tau, formation of free radi-
cals. Various genetic and environmental factors may affect these pathways from APP secretion channel formation by A SP. Iron
and other metals are implicated in various parts of these degenerative processes.
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