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Functional assessment of the circadian clock of patients with neurodegenerative
disorders based on clock gene expression
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Extensive studies based on animal experiments have demonstrated that aging
results in circadian dysfunction. Here, we performed functional assessment of the clock machinery
based on circadian clock gene expression in elderly patients aged 83 to 94 with severe dementia who
showed abnormal circadian behavior. Specifically, to investigate whether or not the systemic pathway

from the circadian input to peripheral clocks via the suprachiasmatic nucleus (SCN) functioned
normally, the circadian phase in peripheral clock gene expression rhythms was evaluated using
plucked hair tissues. Unexpectedly, the phase in all volunteer patients was within a range similar
to that of healthy subjects, indicating that the systemic circadian pathway is robust against aging
and dementia. Taken together, these findings indicate that the circadian pathway from external
inputs to peripheral clocks via the SCN may function normally, even in the old-old with severe
dementia.
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A simple method using ex vivo culture of
hair follicle tissue to investigate intrinsic
circadian characteristics in humans
Yamaguchi A, Matsumura R, Matsuzaki T,
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