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The Gut Microbiota

●  Gut microbiota of a person is determined by 

lifestyle habitats, exercise, diet, disease, and 

antibiotic use

● Contains species from each major life domain 

which are bacteria, archaebacteria, and eukaryotes

● An unhealthy diet alone can have a tremendous 

negative effect on the gut microbiota

100 trillion bacteria cells make up 

the intestinal tract



Bacteria Amounts and Types

● Bacteroides thetaiotaomicron 

(B-theta)

● Firmicutes (gram positive)

● Salmonella typhi

● Bacillus anthracis

Pathogenic Bacterial SpeciesBeneficial Bacterial Species



Bacteria Amounts and Types

(Singh K., et al. 2017)



Symbiotic Human-bacteria Relationship
● Allows the body to be able to adapt 

to sudden dietary changes

● Maximize the amount of energy 

obtained from a person’s diet

● Symbiotic relationship between humans 

and bacteria due to an antibacterial 

lectin secreted by the epithelial surface 

which is known as RegIIIy 

● Other animals that have positive 

symbiotic relationships with bacteria: 

termites, the Gypsy moth,  the squid. 



Gut Microbiota Functions

●  Major implication of digesting food, 

but it also plays a significant role in the 

development of the immune system 

and communicating with the brain

● Stimulation of naive T cells into T reg 

cells which suppresses inflammation

(Rajpal and Brown 2013)



Germ-free Mice Research

● Raised in these germ-free conditions

● Do not develop a gut microbiota

● Germ-free mice that were compared to 

regular mice had to eat 20% more 

calories in order to maintain the same 

weight as normal mice

● Studies with germ-free animals has also 

demonstrated that bacteria is essential 

for immune cell recruitment 



How the Gut Microbiota Guides Immune Cell Development 

●  Gut microbiota has the ability to 

develop immunity to pathogens

● Study indicates that the gut microbiota 

helps to inhibit pathogen colonization

● Germ-free mice have a greatly reduced 

ability to form an immune response to 

Toxoplasma gondii

● Microbiota diversity and density is greatly 

reduced when a person is being treated with 

antibiotics

● Patients need assistance to help reestablish 

gut microbiota balance after antibiotic 

consumption



Fecal Microbiota Transplantation

● Consumptions of antibiotics such as Vancomycin can 

potentially cause an overgrowth of Clostridium difficile

● Fecal sample administered into the ill patient 

endoscopically

● In a scientific trial of 516 patients, fecal microbial 

transplantation produced an 85% success rate compared 

to the 20% success rate of antibiotic treatment 



 Food Types in Relation to Bacteria Composition in the Gut Microbiota

● Non-digestible carbohydrates such as fiber are 

considered to be “microbiota accessible carbohydrates 

(MACs), which allow microbes to supply their host with 

energy

● Soybeans, barley, and raw oats are prebiotic foods, and 

have shown to increase bacterial variety and density

● Fermented foods, which contain lactic acid 

bacteria, such as tempeh (fermented 

soybeans), have also shown to benefit 

intestinal health and are also known as 

probiotics

● A research study that was executed on 60 

overweight adults were provided probiotic 

supplementation, and it resulted in an 

increased number in beneficial bacteria such 

as Bifidobacteria



 Effects of Specific Diets on the Gut Microbiota

● Consuming red meat promotes a 

certain composition within the 

gut microbiota that is associated 

with increased levels of 

trimethylamine-N-oxide 

(TMAO)

● More studies need to be 

executed in order to gain more 

information concerning the 

effects of a vegan or vegetarian 

diet on the gut microbiota



Chronic Illnesses in Relation to Gut microbiota

● Correlation between the composition of the gut 

microbiota and different diseases such as type 2 

diabetes, obesity, atherosclerosis, inflammatory 

bowel disease, atopic dermatitis, and autoimmune 

arthritis

● The gut microbiota of patients who are obese tend 

to have a higher concentration of Firmicutes 

bacteria within their intestines 

● Mood disorders have also been 

demonstrated as a result of poor 

gut microbiota health. 

●  A distressed spatial relationship 

between the intestinal epithelial 

surface and gut microbiota 

correlates with IBD 



Therapeutic Dietary Alterations to Increase Beneficial Bacteria Composition

● US National Institutes of Health (NIH) Human Microbiome Project was 

established in 2007

●  EU MetaHIT Consortium; initiated in 2008

● Both developed to collect data concerning the microbiota of thousands of 

people from different backgrounds and different ages

● There needs to be more focus on restoration of the gut microbiota after 

consummation of antibiotics.

● Developments for antibiotics with specific bacterial targets will cause 

less distress on the gut microbiota balance.



Conclusions

● Healthy dietary changes are crucial in preventing chronic diseases

● The strong correlation between a dysbiosis of the gut microbiota and chronic illness is another reason why the 

gut microbiota needs to be considered more in every aspect when attempting to prevent or treat any chronic 

disease
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