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Summary 
 

Actinobacillus pleuropneumoniae is the causative agent of swine pleuropneumonia, 
a highly contagious and often fatal respiratory disease that affects pigs worldwide (1, 6). 

Biofilms play a key role in the pathogenesis of many bacterial infections. In this 
paper was tried to determine the prevalence of biofilm formation among various A. 
pleuropneumoniae field isolates from Romania.   
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Biofilms play a key role in the pathogenesis of many bacterial infections. 
Bacterial biofilm is a structured community of bacterial cells enclosed in a self-
produced polymeric matrix. The biofilm-forming microorganisms have been shown 
to elicit specific mechanisms for initial attachment to a surface, formation of 
microcolony leading to development of three-dimensional structure of mature 
biofilm (4, 6). 

As a first step toward understanding the mechanism of A. pleuropneumoniae 
biofilm formation and the role it may play in the pathogenesis of swine 
pleuropneumonia, we sought to develop methods to observe the biofilm phenotype 
in the laboratory, and to determine the prevalence of biofilm formation among 
various A. pleuropneumoniae field isolates from Romania. In this report we show 
that A. pleuropneumoniae forms biofilm in glass tubes. This phenotype is stable 
when A. pleuropneumoniae is cultured on agar but is rapidly lost when cells are 
cultured in broth (3, 4). 

 

Materials and methods 
 
All field isolates (30 strains) were from the lungs of pigs with swine 

pleuropneumonia. All isolates were tested for gram stain reaction and requirement 
for NAD. Bacteria were grown on BHI agar and broth or in Mueller Hinton broth. 
The media were supplemented with 0.1% of NAD. Cultures were incubated in air at 
37ºC for 24 hours. 

 
 
 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (1), 2010 TIMIŞOARA 
 

 171  

Results and discussions 
 
A. pleuropneumoniae was previously shown to form biofilms in the wells of 

polystyrene microtiter plates (5). In this report we show that A. pleuropneumoniae 
also forms biofilms at the air–liquid interface when cultured in broth. 

Strains formed thick biofilms at the air–liquid interface when cultured in 
glass tubes with agitation. The biofilm formation phenotype was maintained 
indefinitely when cultures were passaged on agar but was lost after one or two 
passages in broth (2, 4, 7).  

Our findings indicate that biofilm formation is a prevalent phenotype among 
A. pleuropneumoniae field isolates, and that this phenotype may have been 
previously overlooked because of its tendency to be lost upon subculturing in broth 
(7). Biofilm formation may have relevance to the colonization, pathogenesis and 
transmission of this bacterium. 

All strains that formed biofilms in microtiter plates also formed thick films on 
the sides of the tubes at the air–liquid interface (Fig. 1). Nearly all of the cells grew 
either attached to the surface of the tube or as an aggregate of cells that settled to 
the bottom of the tube, while the broth remained clear. 

 

Fig. 1 Adhesive microcolonies on the tube walls in strain no. 7 (left) and strain no. 
28 (right), cultured in BHI broth with NAD 0.1% 

 
When broth cultures of biofilm positive strains were subcultured into tubes 

containing fresh broth, however, the biofilm phenotype was lost after one or two 
passages.  
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Conclusions 
 
Considering the ability of A. pleuropneumoniae strains to produce biofilm 

on the walls of test tubes in which they had been cultivated in BHI broth, as a 
defining indicator of adesin production linked pathogenity, there were found 
differences among the strains we isolated, only 56% of our strains had the ability to 
produce micro-colonies adherent to the tube walls, although all strains were 
hemolytic. 

As it knows this is the first study concerning ability of A. pleuropneumoniae 
strains to produce biofilm in Romania. 
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