Does Ability to Maximally Dilate Airways Relate to Airway Tone and Inspiratory Capacity in Subjects with Hyperreactivity
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Asthmatics and spinal cord injury (SCI) subjects have airway hyperreactivity. Enhanced airway reactivity may be related to the inability to maximally dilate airways which promotes the airway smooth muscle to transition to a stiffer state.  Depressed airway dilation could also be caused by a reduced inspiratory capacity (IC). The goal of this study was to determine how airway dilation ability in subject types with hyperreactivity relates to baseline airway tone and IC.  In 6 healthy, 10 asthmatic before and after bronchial challenge, and 22 SCI (8 cervical, 8 thoracic, and 6 lumbar) subjects, we measured airway tone (i.e., respiratory system resistance at 8 Hz, Rrs), maximal airway dilation capacity (Rrs at TLC or Rmin) and IC. Baseline Rrs was lowest in healthy subjects and was higher in asthmatics at baseline and more so after challenge.  Airway tone was also elevated in subjects with SCI with values similar to baseline asthmatics. Healthy subjects had the lowest Rmin.  Asthmatic Rmin was significantly elevated even at baseline.  All SCI subjects have elevated Rmin values similar to those of asthmatics and this elevated Rmin was independent of injury level. The IC was highest in healthy subjects but only slightly lower in baseline asthmatics and pooled SCI subjects. The Rmin was not related to airway tone in healthy subjects, but was in asthmatics and SCI subjects and in a similar fashion.  However, Rmin is unrelated to IC in all groups. These data indicate that airway dilation capacity is governed by some combination of pressure drop achievable across the airway wall and wall stiffness.  Regardless, both asthmatics and SCI subjects have depressed length oscillations in their smooth muscle, particularly during deep inspirations, which can cause airway hyperreactivity.   Supported by NIH.
