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Summary

This meeting aimed to bring together a range of scientists and clinicians involved with various aspects of gut health, from nutrition to therapeutics. The meeting primarily involved local researchers although all ENGIHR partners were made aware of the symposium. The meeting was also an opportunity to publicise the ENGIHR network and recruit new partners. The talks covered a range of topics, from pre- and probiotic manufacture and delivery, through to the clinical application of these products. In addition, we were privileged to have Professor Steve Collins (McMasters University) deliver the keynote talk on his work on the gut-brain axis.

The participants were mainly Manchester based, although there were several from other UK research institutes and we were fortunate to have two leading academics in the field from Sweden attending. All the talks generated plenty of discussion and the symposium provided an excellent platform for the participants to network.

Final Programme
Time

Talk




Speaker

10:00

Registration and Welcome 

John McLaughlin (DDH)

10:10

Introduction to ENGIHR


Seve Pandiella (ENGIHR)

10:20

“Challenges in the manufacture 

Dimitrios Charalampopoulos 



of prebiotics and probiotics”

(University of Reading)


10:50

“BBSRC funding opportunities relevant 
Simon Kerley (BBSRC)



to Gastrointestinal Health Research”





“Commercialisation”


Gill Shuttleworth (UMIP)

11:10

Tea/Coffee

11:30

“Gut microbiota in IBD and its

Ailsa Hart 



modification as a therapy” 

(Imperial College, London)

12:00

“Probiotics and Irritable Bowel 

Peter Whorwell

Syndrome”



(University of Manchester)

12:30

Lunch

13:15 

State of the Art Lecture


Steve Collins







(McMasters University, Ontario)

14:00

"A novel role for the pattern

Sheena Cruickshank


recognition receptor Nod2 in 

(University of Manchester)
cutaneous wound healing”


14:30

"Influences on the composition and
Andrew McBain 



stability of microbiome communities 
(University of Manchester)
during their development“         
15:00

Closing comments
Scientific content
The meeting began with a talk on the manufacture of pre- and probiotics by Dimitrios Charalampopoulos of the University of Reading. Dr Charalampopoulos first defined functional foods as foods which have a beneficial effect on the body beyond nutrition and described how these foods may target a number of tissues and organs such as the brain, the gut, and the immune system. Manufacturing probiotics (Lactobacillus and Bifidobacteria species) generally involves a fermentation process followed by freeze-drying. The fermentation conditions (such as glucose concentration and pH) for such bacteria are important since these affect their survival both during storage and in transit to the gut. Once a sufficient concentration of bacteria has been achieved by fermentation, then freeze drying can be used for storage. The use of cryopreservants and the rate of freeze-drying affects probiotic stability and survival. Dr Charalampopoulos went on to describe the challenges of adding probiotics to fruit juices. The survival of probiotics is affected by the acidity (which increases probiotic stability) as well as the concentration of phenolics (which decreases probiotic stability) of the fruit juice. For the delivery of probiotics, Dr Charalampopoulos described his work on alginate extrusion to increase their stability and described how coated microcapsules can provide delayed release to target the large bowel. Finally, Dr Charalampopoulos discussed prebiotics, defining them as oligosaccharides which preferentially support the growth Lactobacillus and Bifidobacteria species in the distal colon. One of the challenges in prebiotic manufacture is the high cost compared to probiotic manufacture. Many prebiotics are currently isolated from foods - for instance inulin can be extracted from vegetables such as chicory. It is now possible to use Bifidobacteria enzymes in vitro to produce specific galacto-oligosacharides which are preferentially taken up by Bifidobacteria in the gut and promote the growth of beneficial bacteria. Such a manufacturing process should decrease costs as well as increasing the efficacy of prebiotics. 
Next, Simon Kerley (Biotechnology and Biological Sciences Research Council; BBSRC) gave a useful summary of funding opportunities in the gut health field. Although there are currently no specific calls for gut health research proposals, some of the strategic priorities are relevant to gut health research, such as “Ageing research: lifelong health and wellbeing”, and “Healthy and safe food”. Dr Kerley told the audience that the BBSRC would welcome gut health research proposals which suit such priorities. Gill Shuttleworth also gave a short talk on how the University of Manchester Intellectual Property division (UMIP) can help University of Manchester researchers who want to commercialise their work. 
Ailsa Hart (St Mark’s Hospital, Harrow), gave an interesting talk on the role of probiotics for the treatment of inflammatory bowel disease (IBD). Dr Hart began by describing the gut microbiota & how the Human Microbiome Project (a US initiative) and the MetaHIT project (an EU initiative) have provided an insight into the complexity of the gut microbiome and its diversity between individuals. Such studies are beginning to show that there may be a “core microbiome” which is shared between individuals. Evidence is also emerging that a decrease in gut microbe diversity is associated with both ulcerative colitis and Crohn’s disease. In particular, work from the MetaHIT project identified Faecalibacterium prausnitzii as a bacterial species under-represented in the Crohn’s disease gut microbiota. Characterising this potentially beneficial bacteria may lead to the development of new therapeutic strategies for Crohn’s disease. Dr Hart went on to outline the challenges associated with studying the gut microbiota in IBD patients. These included which location to analyse gut bacteria bacteria (mucosa or lumen), which disease phenotype to study, and how to obtain longitudinal samples (for instance form ulcerative colitis patients who may develop pouchitis).

In terms of clinical trials using probiotics, Dr Hart described a study showing the probiotic strain Escherichia coli Nissle 1917 to be as effective as mesalazine in maintaining remission in ulcerative colitis patients. Also, the probiotic cocktail, VSL3 has been found to be effective in inducing remission in ulcerative colitis patients with mild/moderate disease and in patients with pouchitis. However, trials with probiotics have shown little benefit for Crohn’s disease patients. One possible future strategy may be to administer antibiotics prior to probiotic treatment in order to increase the chance of the probiotic bacteria to become established in the gut. Dr Hart went on to describe recent work from her lab which has investigated the response of gut dendritic cells to the microbiota in patients with Crohn’s disease. Interestingly, contact with Bifidobacteria promoted the expression of the regulatory cytokine interleukin 10 (IL-10), while inhibiting the expression of the pro-inflammatory cytokine, IL-12 by dendritic cells. Similarly, F. Prausnitzii inhibited the production of the pro-inflammatory cytokine IL-6 by dendritic cells, revealing a mechanism whereby beneficial microbes can influence the immune response in the gut. Future therapies for IBD may be discovered within the gut microbiota, either as strains of beneficial bacteria, or as natural products of these bacteria. Dr Hart mentioned an ongoing research collaboration with IPLA-CSIC (Spain) which has identified a potentially therapeutic bioactive compound from bacteria which are under-represented in ulcerative colitis patients.
Finally, Dr Hart described the recent use of faecal transplants as a novel therapy in IBD. This strategy aims to increase the diversity of the microbiota in recipients, although the most suitable donor material for this treatment remains controversial.
Next, Peter Whorwell (University of Manchester) gave a talk on the potential role of probiotics for the treatment of irritable bowel syndrome (IBS). Professor Whorwell began by describing the psychological effect that IBS can have on (predominantly female) patients. IBS is characterised by bloating and constipation or diarrhoea. The pathophysiology of IBD includes inflammation, bacterial imbalance, and possibly small bowl bacterial overgrowth. A history of childhood antibiotic use is common in these patients. In animal models of IBS, probiotics have been shown to be effective and Professor Whorwell went on to describe a clinical trial using Bifidobacteria to treat IBS patients. Surprisingly, high doses of probiotic (1010) had no effect whereas lower doses (108) were beneficial and this was found to be due to the high doses coagulating and not dispersing effectively in the gut. After describing a new way of measuring distension in IBS (abdominal inductance plethysmography; AIP), Professor Whorwell ended his talk by reporting on a clinical trial using Bifidobacterium lactis DN-173010 which showed promising results in increasing transit time and reducing distension in IBS patients.
Steve Collins (McMasters University, Ontario, Canada) delivered the keynote talk on his work on the gut-brain axis. He began by describing the dramatic effect that oral antibiotics and laxatives can have in the treatment of hepatic coma patients. The rapid recovery of these patients following a modification of their gut microbiota highlights the effect that the gut can have on brain function. Professor Collins went on to describe a model for evaluating stress levels in lab mice and explained how germ-free mice show lower levels of stress than mice raised in conventional conditions (with a normal gut microbiota). These differences in stress levels were found to be associated with changes in the expression of brain-derived neurotropic factor (BDNF). Differences in behaviour have been observed between different mouse strains, such as BALB/c and NIH Swiss mice. Remarkably, transferring the gut microbiota from one strain to another (germ-free) strain changed the behaviour of the mouse to resemble that of the donor mouse. Again, the transfer of gut microflora was associated with changes in BDNF levels. Professor Collins also described how mice treated with a cocktail of antibiotics led to changes in behaviour and changes in BDNF levels, underlining the effect that the gut microbiota can have on behaviour. 
To investigate the effect of the CNS on the microbiota, Professor Collins described a conventional method of inducing stress whereby newborn animals are deprived of their mothers. Stress induced in this way leads to a change in the gut microbiota, however, since the acquisition of a gut microbiota is influenced by the mother, it could be argued that the the lack of maternal contact (rather than the resultant stress) was responsible for this phenomenon. Professor Collins described a way to circumvent this complication by using a different stress model, the OBX model. In this model, the olifactory bulb is removed from mice thereby removing their sense of smell and inducing stress. These mice show signs of depression with increased expression of corticotropin releasing hormone (CRH) and serotonin, and increased faecal output. As expected, the change in transit time creates a different habitat for the gut microbiota, leading to changes in its composition. Interestingly, the effect of removing the olifactory bulb could be mimicked by administering CRH alone.

Such studies shed light on how stress can affect the gut and induce IBS. Risk factors identified for IBS include antibiotic use, stress, and gastroenteritis, all of which can change the gut microbiota. Although there is no microbial signature for IBS, the condition has been found to be associated with an unstable microbiota. 
Following the keynote talk, two group leaders from the University of Manchester presented their research data. First, Sheena Cruickshank described her labs work on the skin microbiota and how this affects wound healing from an immunological perspective. NOD2 expressed by the skin (and gut) epithelium plays a role in the wound healing process and NOD2-deficient mice show delayed wound healing, associated with delayed epidermal migration and reduced epidermal proliferation. Interestingly, these mice have an altered skin microbiota. Future work may focus on the contribution of the microbiota to wound healing by comparing germ-free and conventional NOD2-deficient mice. Next, Andrew McBain began by describing the body surfaces colonised by a microbiota (oral, nasal, skin, intestinal and genito-urinary) and described how individuals have a core microbiome which is stable over time. Dr McBain described a study which aimed to show if genetic background selects the microbiota. Faecal samples from several strains of lab mice (which had the same diet and environment) were compared and distinct microbiota were identified between mouse strains. Interestingly, implantation of female mice with embryos from a different strain showed that the newborn mice acquired a microbiota closely resembling the mother. On the other hand, relocating adult mice from one colony to another had little effect on the microbiota, indicating that the environment can greatly influence the establishment of the microbiota in immature mice, but not in mature mice. Such studies shed light on the relative contribution of host genetics versus maternal environment to the establishment of the gut microbiota. After this talk there was an interesting discussion on the diet of mice in different colonies and how differences may contribute to differences in their microbiota.    
Assessment of the results 

Audience participation in the meeting was excellent and feedback from participants has been positive. The meeting met all of its aims in that it: 

· Enabled the ENGIHR Chair to introduce the Network to a local audience and explain the opportunities available through this Programme for researchers in the gut health field.  

· Allowed local researchers to network and find out more about gut health-related work in Manchester. 

Future directions 
Based on this experience, we would encourage more local meetings to bring together researchers and clinicians from multidisciplinary backgrounds (from food technology to clinical trails related to gut health. Such meetings provide a platform for developing novel approaches to investigate the diet and the gut microbiota in health and disease. 
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