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ROLE OF PROSTAGLANDINS AND HYDROGEN IONS IN REFLEX VENTILATORY CONTROL IN CHRONIC HEART FAILURE
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The overactivity of muscle ergoreceptors (intra-muscular neural afferents sensitive to metabolites produced by muscle work) may be important in the genesis of symptoms of exercise intolerance in chronic heart failure (CHF), but little is known of the stimuli involved. We investigated metabolite levels potentially involved in the ergoreceptor activation in an established clinical reflex test regimen. Eleven CHF patients (peakVO2 15±1ml/kg/min) were studied. The ergoreceptor assessment test involved two 5-min episodes of handgrip exercise. On one occasion the subjects recovered normally, while on the other a post handgrip regional circulatory occlusion (PH-RCO) was induced in the exercising arm, isolating and maintaining stimulation of the ergoreceptor.  The ergoreflex was quantified as the difference in ventilation between the PH-RCO and the control recovery periods. During all stages of the protocol, the muscular blood effluent concentrations of metabolic mediators were assessed. Patients had a mean ergoreflex effect of 4.3±1 L/min at the 3rd min recovery, higher than the response observed in an age-matched control group from our lab (0.02±0.4 L/min, p<0.05). During the ergoreflex test, the following metabolites were significantly elevated in comparison with the control run: prostaglandin (+61%), bradykinin (+34%), lactate (+82%), PCO2 (+28%), hydrogen ions (+21%), while PO2 was reduced (-52%). However only the increase in prostaglandin and hydrogen ion concentration were predictors of the ergoreflex activity (r>0.5, p<0.01) by linear correlation analysis. These findings suggest a key role of prostaglandin and hydrogen ion in triggering ergoreflex activity.
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