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    Abstract
Background Acute lung injury and acute respiratory distress syndrome are most often caused by bacterial pneumonia, characterized by severe dyspnea and high mortality. Knowledge about the lung injury effects of current clinical bacteria strains is lacking. The aim of this study was to investigate the ability of representative pathogenic bacteria isolated from patients to cause ALI/ARDS in mice and identify the virulent factors.

Method 7 major bacteria species were isolated from clinical sputum and instilled in to mice airway unilaterally. Histology study was used to judge the lung injury effect. Virulence genes were examined by PCR. Sequence type of P. aeruginosa strains were identified by MLST. LC-MS/MS was used to identify the suspicious protein bands. LasB was purified through DEAE-cellulose column and its toxicity was tested both in vitro and in vivo.

Results Staphylococcus aureus, Streptococcus pneumoniae, Streptococcus agalactiae, Acinetobacter baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa and Escherichia coli were randomly separated and tested 3 times. Among them, gram-negative bacteria are more potential than gram-positive bacteria to cause acute lung injury. However, P. aeruginosa is the only pathogen which induced diffused alveolar damage, hemorrhage and hyaline membrane in the lung of mice. The lung injury effect is associated to the excreted matrix metalloproteinase LasB of P. aeruginosa. Purified LasB recapitulated hemorrhagic acute lung injury identical to P. aeruginosa infection in vivo. We found this was due to the powerful degradation effect of LasB on both lung extracellular matrix and key proteins in coagulation cascade without inducing cellular apoptosis.

Conclusion P. aeruginosa strains are most capable to induce ALI/ARDS among major clinical pathogenic bacteria, this ability is specifically attributed to their LasB production.
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