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Introduction: Attenuation of afferent signaling from skeletal muscles reduced 

ventilation and dyspnea during cycling exercise in patients with chronic 

obstructive pulmonary disease (COPD), as well increased exercise tolerance. 

This evidence supports that muscle mechano- and metabo-reflexes play a crucial 

role for the ventilatory response to exercise and exercise intolerance in COPD. 

However, the isolated effect of muscle mechanoreflex activation on the 

ventilatory control of patients with COPD remains uninvestigated.  

Objective: To test the hypothesis that the ventilatory response to isolated 

mechanoreflex activation is exaggerated in patients with COPD. 

Methods: So far 30 patients with COPD (moderate COPD, n = 13; severe to very 

severe COPD, n = 17) and 13 age- and sex-matched healthy controls have been 

included in the study. The muscle mechanoreflex was activated via passive knee 

flexion and extension of the dominant limb. The passive movement was 

performed on an isokinetic dynamometer at 0.5 Hz for 30 s. The passive 

movement was performed at least four times in each subject. Superficial muscle 

electrical activity was monitored in the vastus lateralis to confirm the absence of 

active contractions. Respiratory flow was continuously measured via a differential 

pressure pneumotachometer, and then expired ventilation (VE), breathing 

frequency (BF) and tidal volume (VT) were calculated. Data were interpolated at 



1-s intervals, repeated measures were time-aligned and 10-second averages 

were calculated. Ventilatory response to the passive movement (Δ = passive 

movement minus baseline) was analyzed by repeated measures ANOVA, 

followed by Fisher’s post hoc. Data are reported as mean ± SEM. Statistical 

significance was considered for P < 0.05. The study was approved by the Ethics 

Committee of the Federal University of Sao Paulo (process number: 

65517817.3.0000.5505).  

Results: Passive movement increased VE in all groups, but patients with 

moderate COPD tended to present greater ΔVE than controls (moderate COPD: 

1.69 ± 0.25 vs. controls: 1.19 ± 0.25 L/min, P = 0.11) and presented significantly 

greater ΔVE than patients with severe to very severe COPD (moderate COPD: 

1.69 ± 0.25 vs. severe to very severe COPD: 0.84 ± 0.22 L/min, P < 0.01) at 21-

30 s of the passive movement. Patients with severe to very severe COPD 

presented similar ΔVE compared to controls. The greater ΔVE in patients with 

moderate COPD was apparently accompanied by greater BF, but similar VT. 

Conclusions: These preliminary results suggest that the muscle mechanoreflex 

activation yields exaggerated ventilatory response in patients with moderate 

COPD, but not in those with severe to very severe COPD. 
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