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     Thoroughbred horses rupture pulmonary capillaries during intense exercise resulting ultimately in slowed recovery, missed races and, in extreme cases, temporary or lifetime track banishment.  In the United States, furosemide, a high ceiling loop diuretic and bronchodilator, is used in ~75% of all racehorses to moderate EIPH.  Nevertheless, most other worldwide competitions do not allow the use of furosemide.  Recently, a nasal strip (FLAIRTM) was developed to maintain upper airway patency, thus reducing resistance during inspiration, which resulted in a 33% reduction in EIPH during intense treadmill exercise (Erickson et al., J. Equine Vet. Sci. 20:164-167, 2000).  The purpose of this investigation was to study the effects of the nasal strip (NS), furosemide (FUR), and a combination of both (NS + FUR) on EIPH at speeds corresponding to near maximal effort during the control (CON) run.  Initially, 5 Thoroughbreds (526+25 kg) were run on a flat treadmill from 7 to14 m/s in 1 m/s/min increments.  Thereafter, every 2 weeks, in randomized order, the horses performed the identical run with either FUR (1 mg/kg, 4 hr prior), NS or NS + FUR.  During each run, gas exchange (VO2 and VCO2), pulmonary artery pressure (Ppa) and esophageal pressure (Pes) were measured.  EIPH was quantified via bronchoalveolar lavage (BAL) 30 min post-run.  At 14 m/s, absolute VO2 was reduced significantly (p<0.05) in all 3 experimental conditions.  When normalized for body weight, relative VO2 was still less than CON (all p<0.05; no differences between NS, FUR and NS + FUR, p>0.05).  Furosemide (FUR and NS + FUR trials) reduced Ppa ~7 mmHg compared with control (p<0.05) whereas NS did not affect Ppa (p>0.05).  Maximal Pes changes were similar amongst groups (p>0.05), however Pes dP/dT during inspiration was attenuated significantly in the NS and NS + FUR trials (both p<0.05).  ND significantly diminished EIPH compared with the CON trial (CON, 55.0+36.2; NS, 30.8+21.8 x 106 rbc/ml BAL fluid).  FUR reduced EIPH further (5.2+3.0 x 106 rbc/ml BAL; p<0.05 vs. CON and NS).  However, NS + FUR did not lower EIPH additionally (8.5+4.2 x 106 rbc/ml BAL; p>0.05 vs. FUR, p<0.05 vs. CON and NS).  These data demonstrate that NS lessens the metabolic cost (i.e., reduced VO2) of severe intensity running, possibly via reduced ventilatory work, as suggested by the altered Pes dP/dT.  While both modalities were successful in mitigating EIPH, FUR is more effective due possibly to both intravascular (i.e., reduced Ppa) and extravascular (i.e., bronchodilation) factors.  Most importantly, these data confirm that the nasal strip represents a viable drug-free prophylaxis for EIPH.  Supported, in part, by CNS, Inc. and NIH HL-50306.






