SUMMARY OF” EU AND MICROFUNCTION” RESULTS

The project investigated host-microbe interactions relating to selected probiotics, prebiotics and synbiotics. Specific physiological functions addressed in the project included microbial diversity, gut microbial fermentation and its modulation, bacterial translocation and the colonic mucosal barrier.  
· Batch and continuous culture “gut model” studies compared the fermentation of a large range of dietary carbohydrates in simulations of the proximal, transverse and distal colon. A prebiotic index equation showed that inulin type fructans behaved well in this regard. Oligosaccharides with a high DP had the ability to persist in the in vitro systems
· Novel, chitin-based oligosaccharides were also tested for their prebiotic effect. This was not especially positive.

· Synbiotic versions of lactobacilli and bifidobacteria were manufactured and tested against the native probiotics for their effects on gut flora interactions. Various synbiotics were seen to increase populations of bifidobacteria in batch and continuous (3 stage) culture model systems of the gut.
· Probiotics, prebiotics and synbiotics were seen to confer varying levels of protection against translocation in 2 different animal models (acute liver injury and induced colitis rats)
· The effects of two Lactobacillus plantarum strains, with and without rose hip, on determined by a disease index measurement 
· The effects of probiotics on bacteria in lymph nodes of surgery patients was determined using high powered molecular based approaches
· The microbial diversity of mucin degradation identified, including the isolation of a new microbial genus (Akkermansia). 
· In vitro model human intestinal cell lines, Caco-2 were used to determine the influence of A. muciniphila upon the host. The organism could induce a response after 2 hours by inducing IL-8 and MUC 3 genes. Germ-free mice were inoculated with this novel organism to study the global transcriptional responses of the mice mucosa following mono-association.
· 14 Bifidobacterium and 135 Lactobacillus strains were subjected to several safety criteria. Different sources of probiotic isolates were compared for safety assessments. Experimental animal models (healthy rats, rats with naturally infected Helicobacter spp., and rats with experimentally-induced colitis) were also used to determine safety aspects
· The antagonistic activity (against 8 common gut pathogens) of lactobacilli and bifidobacteria was determined. Fermentation profiles, antioxidant capacity, amine formation and inhibitory effects of the probiotics against one another were determined
· Protective coating technology was developed and applied for probiotics 
· Two-colour microarrays were used to screen for differentially expressed genes when Lactobacillus  plantarum WCFS1 was grown on the prebiotic scFOS

· In Lactobacillus  plantarum WCFS1, five genes in one locus encoding a sucrose Phosphoenolpyruvate Transport System (PTS), a β-fructofuranosidase, a fructokinase, an α-glucosidase and a sucrose operon repressor were 8-60 fold up-regulated when grown on FOS
· A synbiotic product was prepared and packaged for a human study in Estonia

· Synbiotic combination of three bacteria and one prebiotic upon faecal flora and several health parameters was determined in a controlled human trial. This included over 50 volunteers and showed a bifidogenic effect of the supplement. The trial was successful given the high fidelity technologies used, low volunteer drop-out rate, a substantial effect upon bifidobacteria, tolerance issues and selected biomarkers of health.

