ENDOGENOUSLY-PRODUCED VOLATILE COMPOUNDS IN EXHALED BREATH OF NORMAL HORSES.
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Endogenously produced molecules are frequently used in medicine as diagnostic markers.  Most markers have low volatility and can be collected and analyzed in body fluids such as blood, serum, urine, as well as exudates and washes.  Highly volatile compounds, on the other hand, generally do not remain in body fluids and thus are not easily quantified using typical laboratory specimens.  Volatile compounds such as ethane, pentane, acetone, acetaldehyde, and isoprene, are produced through well-defined biochemical pathways, and thus may have usefulness as diagnostic markers.  Due to their volatility, these compounds are excreted in exhaled breath, and studies in humans and laboratory animals have found many of these compounds to be useful to understanding the pathogenesis of disease.  Because of the potential diagnostic value and low invasiveness of breath analysis, we conducted a set of studies to determine the baseline concentrations of volatile biomarkers in breath from normal horses as the initial step in developing these markers for use in equine medicine.


Exhaled breath samples were collected from clinically normal horses on two occasions: Early spring and mid-summer.  On each occasion, samples were collected from two groups of horses (stabled and pastured) to determine whether housing had any effect on marker production.  Hay and water sources were the same for all horses. At the time of sampling, all horses had been acclimated to their respective housing for at least 1 week.  Breath was collected using a close-fitting facemask fitted with one-way valves.  Samples were drawn via a constant flow air-sampling pump through glass tube containing a proprietary adsorbent system connected to the exhalation tubing.   A capnometer was connected immediately upstream from the sampling tube.  After acclimatization to the collection system (as indicated by consistent end-tidal CO2), 80 ml of breath was drawn through each adsorbent system.  Collected breath molecules were thermally desorbed and the resulting vapor was separated and analyzed by capillary gas chromatography and flame ionization detection.


Collection of breath samples was easily accomplished with simple restraint, even in yearlings with minimal handling, demonstrating the advantage of the non-invasive nature of this technique.  Ethylene (4.2 ( 0.3 ppb), ethane (11.1 ( 0.6 ppb), acetaldehyde (7.5 ( 1.1 ppb), methanol (56.5 ( 9.8 ppb), acetone (60.7 ( 3.6 ppb), and pentane (50.3 ( 5.3 ppb) were found in all groups.  There was a significant effect of housing on breath acetaldehyde and pentane, and a significant effect of season on breath ethane, acetone, and pentane.  A compound previously not characterized in human breath was consistently found in equine breath under all sampling conditions, but did not vary with any experimental conditions.  Additionally, propane was present in the samples collected during the early spring but not in any mid-summer sample.


This project demonstrates the ease with which volatile compounds can be collected in unsedated, untrained horses, and provides baseline reference values for these compounds.  The narrow range of concentrations of these compounds in normal horses is encouraging for the validation of these compounds as biomarkers in this species.

