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Introduction: As a wide variety of chemical and biological substances has already been detected in the exhaled air, the exhaled breath condensate (EBC) was found suitable for non-invasive assessment of the respiratory system. The analysis of EBC is based on the hypothesis that expired aerosols resemble the compounds of extracellular epithelial lining fluid in the peripheral broncho-alveolar system. The aim of this study was to evaluate concentrations of ammonia and urea in EBCs in healthy and pneumonic calves.

Material & Methods: Twenty calves (age: 31 to 46 days) were intratracheally infected with Mannheimia haemolytica A1 on two consecutive days (10 ml daily, 2 x 109 cfu/ml, strain 2353). One day before infection, serum and EBC was obtained in parallel from each animal. After infection, eight serum samples (3, 6, 12, 24, 48, 72, 96, 120 hours) and two BCO samples (72 and 96 hours) were taken from each animal. 

EBCs were sampled non-invasively in spontaneously breathing calves using a tightly fitting mask and a commercially available sampling system (ECoScreen, Jaeger, Germany). Blood samples were taken from the V. jugularis. 

Urea in serum was analysed using a commercial test kit based on the Berthelot method (Merckotest, Merck-Diagnostika, 1.3334.0001) and measurement in an ATI UNICAM UV-2-Photometer. For the analysis of EBC, the test was modified to attain a detection limit of 0.4 µg/ml. 

Ammonia testing was also done photometrically following the principle of the Berthelot method. However, no ammonia-releasing urease was included so that only the ammonia already present could be measured. The detection limits were 2 nmol/ml in EBC and 10 nmol/ml in serum. After measuring ammonia, the remaining concentration of urea was calculated from the difference 
(ureacalc = total “urea”measured - ammonia).

Results: 

1. Since the exhaled breath condensate (EBC) contains large quantities of ammonia, which interfere with commercially available urea assays, urea alone cannot be accurately measured in EBC samples.

2. In EBC specimens, the average ammonia level comprised 33 ( 13 % of the total result measured by the urea assay. In contrast, the percentage of ammonia in serum was lower than 8 % (range: 0.1 – 7.6 %). 

3. Due to pneumonia, both ammonia and ureacalc increased significantly in the EBC compared to physiological concentrations. In the peripheral blood, only the ureacalc increased. 

4. For ureacalc, a negative linear correlation was found between EBC and serum (r = -0.53, p = 0.02) in physiological conditions, which changed to a positive correlation in acute pneumonia (r = 0.48, p = 0.01). No correlation was found between ammonia concentrations in EBC and blood. 

Conclusions: In acute pneumonia, local production of ammonia in the lung may lead to higher ammonia concentrations in EBC. The increase in ureacalc in EBC indicates a higher transfer of urea from blood into the lung caused by a change in permeability of the lung-capillary-barrier. Both ammonia and ureacalc were identified as useful indicators of acute pneumonic inflammation.

