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High resolution mapping of Ca and oxidative damage in human hair using X-ray
imaging
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Human hair is a unique organ which memorizes information about time-dependent
elemental contents in blood. Particularly Ca is a major concern in the possible relation to the
prediction of breast cancer. However, Ca content significantly depends on the external oxidative stress,
suggesting that Ca accumulation by oxidation should be considered in such medical applications. In this
study distributions of Ca and oxidation of cystine, a major sulfur-containing amino acid in hair, were
compared in submicron resolution with X-ray spectromicroscopy at the Ca-K and S-K absorption edges. Ca
distribution was also obtained by fluorescent X-rays. Hair samples were bleached followed by Ca soaking.
In parallel with the progression of the oxidation by bleach, Ca content was increased from cuticle, the
outer region of the hair, to the inner region, cortex. In contrast Ca content in medulla, the central
region of the hair, seemed to be independent of the Ca soaking following bleach.
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