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A Lifelong Condition

Inflammatory bowel disease (IBD) is 
a lifelong medical condition affecting 
almost 10 million people around the 
world. It is a chronic condition which 
has severe symptoms that often 
significantly impact the patient’s quality 
of life. IBD occurs when there is chronic 
inflammation within the digestive tract, 
and includes two specific conditions: 
Crohn’s disease and ulcerative colitis.

Ulcerative colitis affects the colon (large 
intestine), whereas Crohn’s disease can 
affect any part of the digestive tract. Both 
conditions involve alternating periods of 
inflammation (known as flare-ups) and 
remission periods with no symptoms. 
The inflammation can lead to long-term 
damage to tissues and structures within 
the digestive tract.

The exact cause of IBD is not yet 
known, but it is thought to originate 
with problems in the immune system, 
and it is likely genetics are involved as 
you are much more likely to get IBD if 
a close relative also has the condition. 
Differences have been found in the types 
of bacteria found in the guts of people 

with and without IBD, suggesting these 
organisms (known as the gut microbiota) 
could play a role in the development and 
prevention of IBD.

Common symptoms of IBD include 
recurring or bloody diarrhoea, pain, 
cramps, stomach bloating, weight loss 
and extreme tiredness. There is currently 
no cure for either Crohn’s disease or 
ulcerative colitis, and treatments to 
relieve symptoms include lifestyle 
changes, surgery and medicines to 
reduce inflammation or suppress 
the immune system. However, many 
patients do not respond to medicines 
and require surgery to repair the damage 
done to their digestive tract caused 
during inflammation.

Dr Abigail Raffner Basson, a registered 
dietitian and scientific researcher at 
the Digestive Health Research Institute 
at Case Western Reserve University in 
the USA, is working to understand the 
underlying mechanisms causing IBD, 
and, importantly, how these can be 
targeted to improve patient outcomes. 

A New Mouse Model to Understand 
the Role of Gut Microbes

Several gut conditions, including IBD, 
are thought to be affected, if not caused, 
by abnormal types and amounts of 
bacteria, and the transfer of gut bacteria 
from a healthy individual to someone 
with one of these conditions (a process 
called faecal microbiota transplant or 
FMT) is currently being tested as a new 
treatment option. 

Dr Raffner Basson and her team of 
scientists developed a new mouse model 
to understand the impact of the human 
gut microbiome on the development of 
IBD. They used a type of mouse which 
has a genetic immunological tendency 
to develop intestinal disease very similar 
to Crohn’s disease in humans. These 
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mice can be bred in a germ-free environment which allows the 
scientists to give them bacteria from people with and without 
IBD and to see how this affects IBD progression. The team gave 
gut microbes from nine people, six with IBD in remission and 
three people who have never been diagnosed with IBD, to these 
mice and then analysed disease development. 

By looking at the bacterial genes in faecal samples, they 
found that each donor had a distinct microbiota and that the 
microbiota of the mice closely reflected the donor microbiota. 
Clear differences in the types of bacteria recovered from donors 
with IBD and healthy volunteers were seen. 

The team then looked at the impact of FMT from different donors 
on inflammation, indicating IBD in the mice. They found that 
some donors appeared to cause inflammation, whereas others 
had no effect or reduced the level of inflammation seen in the 
mice. Interestingly, this did not seem to correlate with whether 
the donor had IBD or not – for example, a donor without IBD may 
or may not induce disease in a mouse. This may explain why 
FMT from a healthy donor into a patient with IBD is not always 
effective at reducing disease. If a person is not predisposed to 
IBD, having low levels of bacteria associated with the disease 
won’t trigger inflammation for them in the same way it would 
in a predisposed person. The team then used computational 
techniques to understand the different metabolic pathways used 
by the gut bacteria. They found abnormal pathways relating to 

the metabolism of certain amino acids and fatty acids in the 
bacteria of IBD patients, which may be an underlying cause of 
inflammation in this patient group.

The Impact of Diet 

Diet is known to play a role in the development of IBD and 
symptom flare-ups. As well as reducing symptoms and 
maintaining remission, it is thought that diet affects IBD by 
impacting the types of bacteria within the gut. Rates of chronic 
inflammatory conditions such as IBD have been increasing in 
recent years, potentially due in part to modern Western diets 
(which are high in animal proteins and refined carbohydrates). 
Different people will find different foods trigger their IBD 
symptoms, but in general, red and processed meats, spicy 
foods, and those high in added sugars and artificial sweeteners 
have all been associated with increased gut inflammation. 
Whilst several foods are known to cause inflammation, less is 
known about anti-inflammatory diets, and there are no specific 
recommendations for Crohn’s disease patients.

Dr Raffner Basson and her team used the same type of mice, 
genetically predisposed to developing IBD, to understand 
which components of our diet influence IBD symptoms. Mice 
were randomly given either a typical American diet containing 
animal protein, saturated fat and refined carbohydrates, or a 
diet where one nutrient was swapped to a ‘healthier’ alternative 
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such as soy-pea protein instead of animal protein or complex 
carbohydrates instead of refined carbohydrates. The team then 
analysed the impact of the change in diet on mouse health and 
gut microbiota. 

Mice were fed the different diets for six weeks, and the team 
found that mice on the soy-pea diet had much less severe 
inflammation and damage in their guts than the control mice. 
To test the impact of diet on human IBD bacteria, mice were 
given the microbiota of a person with IBD or of a healthy 
volunteer (as validated in their earlier experiments), and then 
fed the different diets. Remarkably the team observed the 
same anti-inflammatory effect across all of these groups, with 
almost no damage to the gut after 24 weeks on the soy-pea 
diet in comparison to the control mice. The altered fat and 
carbohydrate diets didn’t have the same impact as the animal 
to soy-pea protein swap. 

The team then used genomic techniques to investigate the types 
of bacteria present in the mouse digestive tracts. They found that 
the soy-pea protein diet led to compositional changes, including 
an increase in lactic acid bacteria which are associated with gut 
health and nutrient absorption, and a decrease in other species. 
The team reported these changes in the bacteria demographics 
within the mouse gut but did not observe a change in the 
Firmicutes/Bacteroidetes ratio, a common marker of increased 
IBD risk, suggesting the benefits of the diet are not solely due 
to the impact on gut bacteria composition. They also found 
higher levels of healthy amino acids and fatty acids produced 
by bacteria in the faeces and blood of mice on the soy-pea diet. 

Dr Raffner Basson’s work has provided a novel mouse model 
to help scientists around the world understand the role of the 
microbiome in the development of IBD as well as a way to test 
new treatments such as diet. The findings of the group’s study 
on diet and IBD have important implications, as we now know 
that replacing animal proteins with soy or pea proteins could 
reduce levels of inflammation seen in IBD-susceptible people.

The Future of Anti-inflammatory Diets

Due to the team’s remarkable results showing the impact of 
swapping meat (animal protein) for soy-pea protein in mice, Dr 
Raffner Basson is currently involved in a human clinical trial to 
investigate the efficacy of a soy-based diet for Crohn’s disease. 

Sixty people made up of those with active Crohn’s disease, 
Crohn’s disease in remission, and healthy volunteers will fast for 
12 hours and then eat a soy-pea-based diet or an identical diet 
without soy/pea for seven days. After the seven days, Changes 
to the gut microbiota and the production of key amino and fatty 
acids will be investigated, along with data collection on patient 
symptoms, and the number of patients who intend to continue 
on a high soy diet after the end of the study. 

This study is an important milestone for patients with IBD, as 
whilst there is lots of information available on foods to avoid, 
there is little knowledge on foods to reduce inflammation and 
maintain remission. The development of an accessible and 
noninvasive treatment option offers valuable hope for the many 
people afflicted with IBD worldwide.
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