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Recruitment and control of upper airway dilating muscles is regulated by superior laryngeal, trigeminal, and glossopharyngeal afferent nerves that supply mucosal pressure receptors.  Upper airway pressure-sensing receptors are concentrated within the laryngeal mucosa.  Therefore, the purpose of this experiment was to determine the effect of topical anesthesia of the laryngeal mucosa on upper airway mechanics in exercising horses.  Six horses with normal upper airway function at rest and during treadmill exercise were used. Horses exercised at 50, 75, and 100% of the speed that resulted in maximum heart rate for 1 minute at each speed with and without local anesthesia of the laryngeal mucosa.  Endoscopic examination during treadmill exercise was performed with and without local anesthesia and then tracheal and nasopharyngeal pressures and airflow were measured. Inspiratory and expiratory impedance were calculated. Prior to each exercise trial, an endoscopic exam and a 60 second nasal occlusion test were performed.  Data were analyzed by a two way ANOVA for repeated measures.  Peak tracheal inspiratory pressures and inspiratory impedance were significantly higher (P= 0.02, P=0.0016) with the laryngeal mucosal anesthesia than when horses exercised without the local anesthesia.  Horses with local laryngeal mucosal anesthesia showed nasopharyngeal collapse and dorsal displacement of the soft palate during nasal occlusion and exercise.  Therefore, pressure receptors within the laryngeal mucosa may be important in maintaining upper airway patency in exercising horses. 

