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THE EFFICACY OF BACTERIOTHERAPY WITH PROBIOTIC MICROORGANISMS ANALYZED ON AN INNOVATIVE HUMAN PLASMA BIOFILM MODEL (HPBIOM)
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Aim: The incidence of the development of chronic wounds constantly increases, along with a significant socio-economic burden. 60% of chronic wounds are infected by pathogenic microorganisms, which synthetize a protecting extracellular polymeric substance (EPS). These biofilms impair tissue repair processes. Extraordinary survival strategies of the pathogens challenge the wound management. Actually published in-vitro biofilm models lack the physiologic wound milieu and the human immune competence. This study aimed the development of a human plasma biofilm model (hpBIOM), which mimics a biofilm-challenged wound environment. Based on the hpBIOM, the influence of probiotics on the survival of pathogens was examined.

Method: Human plasma was inoculated with five clinically relevant pathogens Pseudomomas aeruginosa, Staphylococcus aureus, Staphylococcus. epidermidis, Enterococcus faecium or Candida albicans. Thrombocyte aggregation was induced, leading to the generation of coagula-like discs with integrated pathogens. The probiotics Lactobacillus plantarum, Bifidobacter lactis or the human commensal Saccharomyces cerevisiae were administered on top of the biofilm. The survival of the pathogens was quantified after 4 h and 24 h of incubation. 

Results: A novel hpBIOM was successfully implemented. Scanning-electron-microscopy proved the adhesion of pathogens on the surface and arrangement to colonies. The production of glycocalyx was demonstrated. With regard to bacteriotherapy, L. plantarum showed the most promising anti-microbial activity. 

Conclusions: This study successfully established a human biofilm model, which involves essential factors for analyzing biofilms in a translational research approach, namely the individual immune competence and a human wound environment. L. plantarum is able to eliminate  P. aeruginosa, likely by producing a bacteriotoxic glycocalyx.
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