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A study on the determination of cortisol in human hair and nail
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Abstract: Cortisol, a glucocorticoid, is known to be a leading candidate as the physiological measure of humane mental
stress state. In this report, the technical variability and limitation of the extraction of cortisol which is included in human
hair and nail were studied. Especially the influence of physical damage of the sample on the cortisol extraction was
focused. As for a result, the extracted cortisol from artificially dyed hair was significantly less comparing with that from
undyed hair (p<0.01). Moreover cortisol in hair was significantly less when the hair sample were not sufficiently grinded to
powder in the pretreatment process (»p<0.001). On the other hand, to be processed by our protocol, cortisol in hair and nail
was enough to be determined by a dozen of hair shaft and a small piece of nail (less than 5mg for both).
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Fig. 1 Schematic image of hair segmentation. They are
segmented by the length from the root: R (0-2cm), M (2-4cm),
and T (4-6¢cm) .
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Fig. 2 An example of insufficiently grinded sample (left) and

well grinded sample (right). Well grinding makes hair shaft into
powdery substance.
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Fig. 3 Cortisol concentration extracted from dyed and undyed
hair sample.
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Fig. 4 Difference in the cortisol concentration in the powdered

hair sample (right) and roughly grinded hair sample (left).
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Fig. 5 Cortisol concentration of the hair sample which is
segmented by the length from its root: R (0-2cm), M (2-4cm),
and T (4-6cm).
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