RESPONSE OF RECURRENT AIRWAY OBSTRUCTION (RAO) HORSES AND NON-RAO AFFECTED HORSES TO INHALED OZONE
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     Imbalances in pro- and anti-oxidants have been implicated in pulmonary inflammatory conditions in man such as asthma and chronic obstructive pulmonary disease. Horses affected by recurrent airway obstruction (RAO), which is an equine asthma-like condition, have depleted concentrations of ascorbic acid in pulmonary epithelial lining fluid (ELF), even in remission, compared to healthy control horses. We therefore hypothesised that RAO horses would have a heightened response to oxidative challenge than healthy horses.  To examine this, the degree of ELF antioxidant depletion was determined in 7 healthy control horses and 7 RAO-affected horses in remission following exposure to ozone (800ppb for 2 hours).  Bronchoalveolar lavage was performed 7 days prior to ozone exposure, and 6 and 72 hours after exposure. Reduced (GSH), oxidised (GSSG) and total glutathione (TGSH=GSH+GSSG) and the percentage of TGSH present as GSSG and reduced (AA), oxidised (dehydroascorbate; DHA) and total ascorbic acid (tAA=AA+DHA) and the percentage of tAA present as DHA were measured by HPLC and expressed per litre of ELF. Total nucleated cell counts were performed manually on a haemocytometer and differential cell counts on cytospun preparations stained with haematoxylin and eosin. The number of neutrophils in BAL for the control group were 11 ± 7, 11 ± 9 and 27 ± 20 /ul at pre, +6 and +72 hours, respectively. In the RAO group the corresponding percentages were 16 ± 9, 18 ± 18, 25 ± 24 /ul. Ozone exposure had no significant effect on the concentration of AA, tAA or DHA, or the percentage of tAA present as DHA in ELF at 6 or 72 hours post exposure in either RAO or non-RAO groups. Three non-RAO horses and 3 RAO-affected horses demonstrated an increase in the ELF concentration of oxidised glutathione (GSSG) and an increase in the percentage of glutathione present as GSSG at 6 hours post exposure, which remained elevated at 72 hours post exposure in the RAO-affected horses but not in the controls.  In summary, the oxidative response to ozone challenge is not related simply to the ELF AA status as 3 horses in both the RAO and non-RAO groups exhibited signs of elevated oxidative stress. However, this stress resolves within 72 h in the control horses while GSSG concentrations remained elevated in the RAO-group at this time. 

