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The criteria for diagnosis of GC-resistance in human asthmatic patients are failure to respond to systemic corticosteroids and continued response to bronchodilator therapy.  Type I GC resistant asthmatics demonstrate adrenal suppression, increased glucocorticoid receptor (GCR) numbers, decreased GCR binding affinity, and formation of an abnormal GCR isoform (GCR).  The purpose of this investigation was to evaluate steroid resistance in a horse with recurrent airway obstruction (RAO).
An apparently GC-resistant RAO-affected horse, a GC-responsive RAO-affected horse, and a normal (steroid naïve) control horse were evaluated.  RAO horses were exposed to moldy hay, and remained in the natural challenge environment throughout the investigation.  Dexamethasone (0.1 mg/kg, IV, SID) was administered to all three horses for 7 days, and response was monitored by daily determination of pulmonary function (Ppl, RL, Cdyn), response to bronchodilator therapy, and serum cortisol concentration.  Glucocorticoid receptors were evaluated during disease remission, disease crisis, and after GC administration.  Glucocorticoid receptor competitive binding assay was performed using 3H-dexamethasone to determine blood lymphocyte GCR number and binding affinity.  Expression of GCR isoforms  and  was determined using rabbit polyclonal anti-GCR and  and analyzed by flow cytometry.
The suspected GC-resistant horse failed to respond to systemic dexamethasone with RL increasing by 47% by Day 8.  Pulmonary resistance improved in the GC-sensitive horse within 24 hrs of GC administration and was within the normal range from Day 5 through 8.  The GC-resistant horse remained responsive to albuterol (360 µg), atropine (0.006 mg/kg, IV), clenbuterol (3.2µg/kg, PO), ipratropium (180µg), and salmeterol (210µg).  Baseline GCR-α expression was higher in RAO-affected horses (GC-responsive = 33.5%, GC-resistant = 66.3%) compared to the control horse (5.0%).  Dexamethasone administration increased GCR-α expression in the control horse (51.7%) and decreased expression in both RAO affected horses (GC-responsive = 7.4%, GC-resistant = 10.7%).  Glucocorticoid receptor-β expression was unchanged by disease or treatment. All horses demonstrated marked suppression of endogenous cortisol production in response to dexamethasone administration. RAO-affected horses had higher baseline GCR numbers than the control horse.  Dexamethasone administration increased GCR numbers in all horses, with the most dramatic change observed in RAO affected horses; GCR numbers increased by 35% in the control horse, 79% in the steroid-resistant horse, and 290% in the steroid-sensitive horse.  All horses demonstrated decreased GC binding affinity (increased KD) after dexamethasone administration: control (baseline=8.7; Day 8 = 29.5); GC-resistant RAO (baseline = 33.0, Day 8 = 59.8) and steroid-sensitive RAO (baseline = 10.15, Day 8 = 142.6). 
   These data suggest that the investigational horse has Type I (acquired) GC-resistance based on failure to respond to systemic GC therapy, continued responsiveness to bronchodilators, and the presence of adrenal suppression.  The GC receptor response to dexamethasone appears to differ in this horse from GC-resistance in human asthmatics.

