MUCUS VISCOELASTICITY INCREASES DURING ENVIRONMENTAL CHALLENGE IN HORSES WITH RECURRENT AIRWAY OBSTRUCTION
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The goal of this study was to compare the rheological properties of mucus from horses with recurrent airway obstruction (RAO) to that from healthy controls during environmental challenge. We determined viscoelasticity (logG* dyn/cm2) by magnetic microrheometry, mucociliary clearability index (MCI), cough clearability index (CCI), solids content of mucus, and cytology of bronchoalveolar lavage fluid (BALF). Samples were obtained before (0 hours) and 6, 24 and 48 hours after environmental challenge.
In control horses, log G* averaged 2.4 ± 0.06 (mean ± s.e.m.) dyn/cm2 and was unaffected by environment. In RAO horses, log G* did not differ from controls at 0 (2.49 ± 0.18 dyn/cm2) and 6 hours (2.32 ± 0.13 dyn/cm2). The central finding was a dramatic increase of log G* to 3.05 ± 0.13 dyn/cm2 at 24 hours (figure; solid circles = RAO, open circles = control), representing a 3-fold increase on a linear scale. These unfavorable rheological changes were accompanied by significant decreases in MCI and CCI.  While the hydration of mucus and BALF cytology was not associated with these changes, preliminary data suggest that filamentous actin released from degraded inflammatory cells may play a causative role. We conclude, that unfavorable changes in mucus rheology may contribute to stasis and accumulation of mucus in RAO-horses in exacerbation, but not in clinical remission. 
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