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     Introduction. Thoroughbred racehorses consistently rupture their alveolar capillaries during severe-intensity exercise causing EIPH.  The deterministic event in pulmonary capillary stress-failure is thought to occur when the capillary transmural pressure exceeds the strength of the blood-gas barrier.  Both intravascular (positive) and extravascular or alveolar (negative) pressures increase during exercise and these summate to elevate transmural pressure.  To date, the primary research effort has focused on elevated intravascular pressure (as estimated from pulmonary artery pressure, PAP and PA wedge pressures) as the key determinant of EIPH (rev. West and Mathieu-Costello, Ann. Rev. Physiol. 61: 543-72, 1999).  Indeed, Langsetmo and colleagues (Equine Vet. J., in press) have identified a threshold PAP of 90 mmHg above which EIPH occurs.

     Methods and Experimental Design. This issue was addressed in Thoroughbred horses using bronchoalveolar lavage (BAL, to gauge the magnitude of EIPH as red cell number per ml of fluid recovered) following severe-intensity exercise under the following conditions: 1. L-NAME (20 mg/kg i.v.) inhibition of nitric oxide synthase (n=5), 2. nasal support (n=5), 3. inclined running (10o, n=3), and 4. matched controls (n=13).  We tested the hypothesis that, if the severity of EIPH is determined primarily by PAP, alterations of PAP across these conditions should predict EIPH severity.

     Results.   L-NAME increased EIPH in the absence of elevated peak PAP such that the ratio EIPH/PAP increased 370+210% (P<0.05).  Nasal support decreased EIPH at constant PAP (ratio EIPH/PAP decreased 41+10%, P<0.01) whereas inclined running tended to elevate EIPH concomitant with unchanged or decreased PAP.  Overall, only 21% (r=0.46, n=13, P>0.05) of the variation in EIPH was predicted based on PAP.

     Conclusion. These data suggest that EIPH can be manipulated independently from PAP and therefore EIPH is not a unitary function of peak PAP.  Important putative implications of this finding include: 1. Extravascular pressures may be critical in determining the magnitude of EIPH, and 2. PAP may not always represent a valid estimate of intracapillary pressures.

Supported, in part, by grants from: Kansas Racing Commission, AQHA, CNS Inc., and NIH-HL 

50306.







