DETECTION AND QUANTIFICATION OF THE HYDROPHOBIC SURFACTANT PROTEINS IN BRONCHOALVEOLAR LAVAGES: COMPARISON BETWEEN RDS AND HEALTHY CALVES.
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     The two hydrophobic surfactant-associated proteins B and C (SP-B and SP-C) are crucial for the enhancement of phospholipid adsorption to the air/water interface of the alveoli. For this reason we focused on these proteins in Belgian White and Blue (BWB) calves born at term by caesarean section that died from RDS. SP-B and SP-C protein expression was evaluated in extracted surfactant samples and in lung sections of RDS and healthy calves.

     Mature SP-B and SP-C contents were quantified in organic extracts of surfactant from 14 RDS BWB, 7 healthy BWB and 7 healthy Holstein Friesian (HF) calves by a differential amino acid analysis. SP-C content has been shown to be dramatically decreased in RDS BWB samples compared with healthy BWB. In particular, mature SP-C was undetectable in 8 samples among the 14 analysed. The very low SP-C content in crude surfactant was qualitatively confirmed by immunodetection for mature SP-C by Western blotting with a rabbit polyclonal serum generated against human recombinant SP-C. Interestingly, we also found a significantly greater total hydrophobic surfactant protein content (both SP-B and SP-C) in HF surfactant samples.


Total %
SP-B %
SP-C %

RDS BWB (14)
0.55 ( 0.07
0.52 ( 0.07
0.03 ( 0.01

Healthy BWB (7)
1.01 ( 0.13
0.63 ( 0.08
0.39 ( 0.06

Healthy HF (7)
2.27 ( 0.27
1.13 ( 0.16
1.2 ( 0.2

  Immunostaining of lung sections for SP-C precursors (PROSP-C) and for SP-B using monospecific anti-NPROSP-C and anti SP-B antibodies showed the presence of PROSP-C in type II cells and of SP-B both in type II cells and in residual alveolar surfactant in both RDS BWB and healthy BWB calves.

     On the basis of these results, we conclude that: 1/ The extremely low content of mature extracellular SP-C found in BWB RDS surfactant samples in the presence of proSP-C within type II cells from these calves suggests a block in the processing steps leading to mature SP-C. 2/ HF calves have more than twice as much of hydrophobic SP compared to healthy BWB calves. We speculate that this latter property is related, together with other physiological parameters to the reduced respiratory hardiness of double-muscled BWB calves.
This work is supported by a grant from the F.R.I.A. (Fonds pour l'encouragement à la Recherche dans l'Industrie et l'Agriculture) and supported in part by The Direction générale de l’Agriculture of the Ministère de la Région Wallonne.

2

