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Bacteriocins are antimicrobial peptides or proteins with bactericidal activity against other bacteria with various 
potential biotechnological applications, including the control of bovine mastitis. This disease is an infection of 
cow udders with a great veterinary importance, since it is one of the most significant causes of economic losses 
to the dairy industry worldwide. Staphylococcus aureus is one of the major bacterial agents of bovine mastitis 
and its ability to form biofilm is an important virulence factor in the establishment of staphylococcal infections, 
since it helps the microorganism to survive hostile environments within the host. The biofilm production can also 
contribute to the increase of antibiotic therapy resistance. Although nisin is used to prevent bovine mastitis, as an 
active agent in Wipe-Out, a teat wipe, the combination of this peptide with others bacteriocins could contribute to 
increase the treatment effectiveness. Therefore, the aim of the present study was to test the combined action of 
two bacteriocins, nisin and lysostaphin, against biofilm-producing S. aureus involved in either clinical or sub-
clinical bovine mastitis. Eighteen strains, representative of distinct pulsotypes or subtypes, isolated from nine 
different herds located in the southeast region of Brazil, were analysed. Most strains (94.4%) displayed 
detachment after treatment of the mature biofilms, formed during cultivation in TSB supplemented with 1% 
(w/v) glucose, by using NaIO4, proteinase K or DNase I. Six strains with distinct biofilm composition (3913, 
4091, 4181, 4183, 4230, and 4328) were selected for the bacteriocins assays. The minimum inhibitory 
concentration (MIC) of each commercially obtained bacteriocin was determined and ranged from 50 to 200 
μg/ml, for nisin, and from 0.2 to 1.5 μg/ml, for lysostaphin. The bacteriocin action was also tested against the 
pre-formed bacterial biofilm, formed during cultivation in TSB supplemented with glucose. Although separately 
both bacteriocins did not show activity against the staphylococcal pre-formed biofilm, when these substance 
were combined, the biofilm formed by five strains (4091, 4181, 4183, 4230, and 4328) was reduced at least 50%, 
suggesting the biofilm detachment.  Thus, this preliminary analysis suggests that the combination of these two 
bacteriocins may represent an alternative to bovine mastitis control, acting against biofilm-forming S. aureus
strains.
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Drinking water (DW) distribution systems are known to harbour biofilms even in the presence of disinfectants. 
DW biofilms are constituted by microbial communities adapted to low nutrient concentrations and high chlorine 
levels. Biofilm formation and resistance to disinfection have been recognized as important factors that contribute 
to the survival and persistence of microbial contamination in DW. 

The purpose of this work was the comparison of diverse methods to assess the disinfection of biofilms formed by 
six DW-isolated opportunistic bacteria (Acinetobacter calcoaceticus, Burkholderia cepacia, Methylobacterium 
sp., Mycobacterium mucogenicum, Sphingomonas capsulata and Staphylococcus sp.) by sodium hypochlorite 
(SHC). Single and multi-species biofilms (composed of combinations of 6 and 5 bacteria) were developed in 96-
wells microtiter plates for 3 days, afterwards, were exposed to several independent SHC concentrations (0.1, 0.5, 
1 and 10 mg/L) during 1 h. The potential of biofilms to recover was assessed 24 h after disinfection. The 
disinfection efficacy and recovery were assessed in terms of variation in: biofilm mass (crystal violet staining); 
metabolic activity (XTT staining); cultivability (CFUs) and viability (Live/Dead staining). 

The results indicated that biomass removal increased with increasing SHC concentration, but total biofilm mass 
removal was not achieved. The effects of SHC on the biofilm activity, cultivability and viability were also 
concentration dependent. Total biofilm inactivation was achieved only for A. calcoaceticus biofilms and for 
multi-species biofilms without A. calcoaceticus, when exposed to high SHC concentrations. Almost all multi-
species biofilms were more resistant to removal and inactivation than the single biofilms. Methylobacterium sp. 
and A. calcoaceticus formed the most resistant and the most susceptible biofilms, respectively. On the other 
hand, biofilm combination with the six DW bacteria was the most resistant to SHC and combination without A.
calcoaceticus was the least resistant, for all concentration tested. The several methods used to assess of biofilm 
activity (metabolic activity, cultivability and viability) provided comparable results. However the viability results 
provide the worst case scenario in terms of biofilm control analysis (higher number of viable cells for all the 
SHC concentrations tested). The recovery results demonstrated that only biofilms without A.calcoaceticus were 
not able to recover their biomass from the SHC treatments. Also, those biofilms had a decreased ability to 
recover their metabolic activity, cultivability and viability. Conversely, multi-species biofilms without 
Staphylococcus sp. had the highest ability to recover from disinfection. Biofilm mass and activity recovery were 
not correlated for all the biofilms tested. However, the data of biofilm recovery in terms of metabolic activity, 
cultivability and viability also provided comparable results. 
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