How Does Baseline Airway Tone Modulate Bronchodilation During A Deep Inhalation?
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During a deep inspiration (DI) asthmatics dilate their airways less than healthy people suggesting that their airway smooth muscle (ASM) resides in a stiffer state. This stiffer state might result in airway hyperreactivity. Non-asthmatic subjects with cervical spinal cord injury (SCI) also show evidence of enhanced airway reactivity, a phenomena perhaps linked to a reduced ability of SCI patients to take DIs. The goal of this study was to find a relationship between baseline airway tone as indicated by respiratory system resistance (Rrs) and the ability to dilate airways during a DI.  In 6 healthy, 10 asthmatics and 15 SCI patients we superimposed 8 hz oscillations over a subjects spontaneous breathing and then while the subject inhaled to TLC. The 8 Hz airway opening pressure and flow signals were isolated and a recursive least squares algorithm estimated Rrs during spontaneous breathing and the minimum resistance achieved at TLC (Rmin). The healthy and asthmatic subjects were tested at baseline and after a methacholine challenge while the SCI subjects at baseline only. Healthy subjects achieved nearly the same Rmin regardless of Rrs, even when Rrs was increased via bronchial challenge to levels similar to asthmatics or SCI subjects at baseline. In contrast, Rmin increased considerably with baseline airway tone in SCI and asthmatics subjects. The Rmin achievable did not seem dependent on the inspiratory capacity in any group. These data suggest that the ASM in asthmatics and SCI patients resides in a stiffer baseline state that contributes to enhanced airway reactivity. 
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