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Elucidation of mechanism and development of novel biomarkers on a perception of
dyspnea with effort breathing based on multidimensional analyses
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We performed resting functional MRI in 20 healthy young adults, with and
without using the upper airflow loading devices. When breathing is difficult using the devices; the
connectivity between the posterior-frontal orbitofrontal cortex, and 1) primary sensory
area-anterior cingulate gyrus-secondary visual cortex-anterior insular cortex, 2) primary motor
area-supplementary motor area, 3) middle temporal gyrus was increased. These results suggest 1) the
activity of sensory and emotion-related areas, 2) the activity of motor-related areas, and 3) the
activity of emotion control areas in difficulty in breathing.
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A) Baseline hierarchical clustering; B) Comparison between status with difficulty in
breathing and control, a) Non-parametric univariate statistic functional network
connectivity, b) Non-parametric univariate statistic spatial pairwise clustering 1. c)
Non-parametric univariate statistic spatial pairwise clustering 2. d) Non-parametric
univariate statistic threshold free cluster enhancement 1. e) Non-parametric univariate
statistic threshold free cluster enhancement 2. f) Parametric univariate statistics 1,
g) Parametric univariate statistics 2, h) Non-parametric univariate statistic network
based statistics 1. i) Non-parametric univariate statistic network based statistics 2,
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Blue: Motor related region, Red: Sensory related region,

Purple: Mixed region
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