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Why Is Gut Bacteria Important?

• At more than 3.5 billion years old, single-celled microbes are the oldest form of 
life on Earth
– Humans emerged 200,000 years ago
– Until 12,000 years ago, humans obtained their food exclusively through hunting and 

gathering (i.e., an agrarian lifestyle)
• The average human body, consisting of about ten trillion cells

• The number of bacteria living within 

the body of the average healthy adult 

human are estimated to outnumber 

human cells 10 to 1

• We are more bacteria than human cells

• How does our Western diet affect us?

 nutrition poor for gut bacteria
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Case for PLANT Fiber

• The example of the Hadza
– Consume berries, fruit, seeds of boabab

tree, and tubers (underground storage 
part of plants)

– Virtually no autoimmune disease

• 100-150 grams of dietary fiber per day

• In contrast, on a good day, the average 
American will consume:
– 15 grams fiber per day 
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Wiggum plots showing the relative abundance and diversity of gut biota from different cultures. 
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Diversity Matters
• Gut microbiome in those consuming a Western diet (compared to a traditional 

agrarian diet)
– Far LESS microbiome ABUNDANCE

– Far LESS microbiome DIVERSITY

Consider this “Circle of Life” - 2.3 Million 
Species Are Mapped into a Single Circle 
of Life

Now consider: Experts estimate that up to 
8.7 million species may inhabit the planet 

We have only a marginal idea of the 
microbial life required to sustain / support 
human life
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The Good Gut

• The “microbiome” refers to the collective genetic fingerprint from our unique 
gut microbes – no two individual is the same

“We rely on the genes within our microbiome to 
make up for deficiencies … in our own genome. 
Degrading the variety of dietary fibers found in the 
plant material we consume requires the vast 
collection of genes our gut microbes provide. Our 
symbiotic relationship with these bacteria 
throughout human history has made us reliant on 
the chemical cues they provide to the various 
systems within our body from birth to the end of 
our lives. These cues ensure that our intestinal 
tract develops properly after birth, that our 
immune system aggressively fights disease (but 
not overzealously), and that our metabolism 
maintains homeostasis.”
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Forgotten Organ?

• Thinking about the gut bacteria as an ORGAN makes us stop and think how we 
can care for it better.

• Indiscriminate use of oral antibiotics wreck complete havoc
– Oral antibiotics before the age 1 was associated with 5.5 times increased risk of 

developing IBD later on in life
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The Rise of Clostridium difficile

• Bacterium that causes spores  toxin production 
colitis

• Clostridium difficile infection (CDI) causes serious 
morbidity in children and adults and costs the U.S. $~2 
billion each year.

• Up to 1/3 of antibiotic-associated diarrhea is from CDI.

• Oral antibiotics (Metronidazole and Vancomycin), the 
standard of care, fail 1/3 of patients, who develop 
relapses due to a perturbed gut bacterial milieu. 

• Fecal Microbiota Transplant (FMT) is a promising 
therapy with over 90% efficacy in the literature 
whereby stool microbiota from a healthy donor is 
transplanted into a CDI patient to correct dysbiosis.  
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Stanford Health & Best Donor FMT

(Quick word on FMT as IBD “treatment”)

We considered 3 primary considerations in an optimal donor

• Richness in his/her gut microbiome – a nice, dense rainforest of fecal 
transfer... 

• Consistent plant-based diet

• Low mucosal-level inflammation (or inflammation potential)
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Diversity measure

Selected 
Donor

Microbiota alpha diversity by 16s 
rRNA analysis with:

• Phylogenic diversity (PD) on 
rarefraction curves

• Diversity at species level 
(observed species) with 
rarefraction curves and by 
calculation of the Simpson 
and Shannon indices

• Species richness with Chao 1 
index
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Bacteroidetes/Firmicutes Ratio >1

Selected 
Donor
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Butyrate Concentration

Selected 
Donor

Selected 
Donor

Butyrate and propionate in particular strongly modulated 
gene expression in both immature and mature human 
immune cells.

“Metabolites derived from microbiota fermentation and metabolism and differentially 
modulate inflammatory response by way of dendritic cell interaction…”
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IBD gut bacteria 



14

IBD, Diet, & Gut Microbiome

• Dietary interventions:
– Exclusive Enteral Therapy

– Specific Carbohydrate 
Diet
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David LA, Maurice CF, Carmody RN,
et al. Diet rapidly and reproducibly
alters the human gut microbiome.
Nature 2014; 505: 559–63.
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Things to Consider

De Filippo C, Cavalieri D, Di Paola
M, et al. Impact of diet in shaping
gut microbiota revealed by a
comparative study in children
from Europe and rural Africa. Proc
Natl Acad Sci USA 2010; 107:
14691–6.
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Conclusions

• The typical Western diet (low fiber, processed, animal-based) appears to be a risk factor for 
numerous chronic diseases, including IBD

• We don’t eat enough fiber

• Long-term intake of a diet that is high in fruit and legume fiber (esp rural agrarian 
communities) is associated with greater diversity and marked differences in the fecal 
microbiota

• A high predominance of Prevotella to Bacteroides is seen in contrast to fecal microbiota of 
those living in Westernized societies. A ‘Western’ high-animal fat/high-sugar diet  decreases 
potentially beneficial Firmicutes, which makes SCFAs

• Dietary fibers are able to block bacteria–intestinal epithelial interactions
– Reducing  adherent, invasive E. coli  (AIEC)
– There are differences in benefit, but possibly individualized to the patient. 
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