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A non-invasive estimation method of human peripheral sympathetic nerve activity
and challenge to measure pain perception
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This research challenged the non-invasive measurement of peripheral
sympathetic nerve activity to establish a novel methodology for the objective and quantitative
evaluation of nociceptive stimuli. Using the biological signal variance distribution model, our core

technology, we first developed a novel mathematical model to estimate the peripheral sympathetic
nerve activity from the low-frequency component of peripheral arterial stiffness B , which is
non-invasively measurable. We then conducted a pain stimulus experiment in an fMRI environment and
found low to moderate correlations among the proposed B , brain activity, and subjective evaluation.
Furthermore, we showed that brain activity in the primary somatosensory cortex covaried with 3 .
These results indicate that the proposed B may reflect the intensity of the pain stimulus, and thus
this research project first revealed the relationship among subjective pain, brain activity, and
peripheral sympathetic nerve activity.
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