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Gut Microbiome



WHAT IS THE HUMAN MICROBIOME?

• The Human Microbiome is the collection of all the microorganisms 
living in association with the human body along with their genetic 
material. 
• These communities consist of bacteria ,viruses , yeast, helminths.



Where Does The 
Microbiome 
Reside?

Lasken, Roger S., and Jeffrey S. McLean. "Recent advances in genomic DNA sequencing of microbial 
species from single cells." Nature Reviews Genetics 15.9 (2014): 577-584.



Origin Of 
The Human Gut Microbiome



McDonald, Braedon, and Kathy D. McCoy. "Maternal microbiota in pregnancy and early life." Science 365.6457 (2019): 984-985.
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There are no “good” and “bad” gut bacteria

• Who 
• How many
• Who are their friends 
• What are they doing together?



Valdes, Ana M., et al. "Role of the gut microbiota in nutrition and health." Bmj 361 (2018).



What does the gut microbiome do
• Development and maintenance of the immune system
• Absorption and assimilation of nutrients
• Storage and elimination of waste
• Vitamin synthesis. K, B
• Metabolism of xenobiotics, medications, melamine, dioxin
• Metabolism of hormones (E2) Estrobolome
• Providing additional enzymes for carbohydrate digestion.
• Produce neurotransmitters like GABA, dopamine, noradrenaline, acetylcholine, 

histamine.
• SCFA production
• Gasotransmitters
• Bile acid metabolism
• Prevention of colonization by pathogenic microorganisms 
• Intestinal barrier function.



SCFA production

• Butyrate is the main energy source for human colonocytes, can induce apoptosis of colon 
cancer cells.

• Butyrate can activate intestinal gluconeogenesis, having beneficial effects on glucose and 
energy homeostasis.

• Butyrate prevents gut dysbiosis.
• Propionate is transferred to the liver, where it regulates gluconeogenesis and satiety 

signalling through interaction with the gut fatty acid receptors.
• Acetate is an essential metabolite for the growth of other bacteria. May play a role in 

central appetite regulation.

Valdes, Ana M., et al. "Role of the gut microbiota in nutrition and health." Bmj 361 (2018).



ANTIBIOTICS AND DISRUPTION OF GUT BACTERIA

Dethlefsen, L., & Relman, D. A. (2011). Incomplete recovery and individualized responses of the human distal gut microbiota 
to repeated antibiotic perturbation. Proceedings of the National Academy of Sciences, 108(Supplement 1), 4554-4561.

• Examined the distal gut microbiota of 
three individuals over 10 months given 
two courses of the antibiotic 
ciprofloxacin.

• Ciprofloxacin  500 mg orally two times daily 
for 5 days (x2)

• Within 3-4 days of ciprofloxacin, there was a 
loss of diversity.

• Some of the changes persisted.



Sahu, Ramakant & Saxena, Poornima. (2014). Antibiotics in Chicken Meat. 

ANTIBIOTICS 
IN FEEDLOTS

Out of 70 samples tested 
40% were found to contain 

residues of one or more 
antibiotics. 



NON-ANTIBIOTIC DRUGS
Metformin

Proton pump inhibitors (PPIS). Lansoprazole, omeprazole

Nonsteroidal anti-inflammatory drugs

Atypical antipsychotics (AAPS) Clonazipine, Aripiprazole

Clomiphene Citrate

Azathioprine

Antidepressant venlafaxin

Mesalazine

BP medications

Estradiol Valerate

Statins

Maier, Lisa, et al. "Extensive impact of non-antibiotic drugs on human gut bacteria." Nature 555.7698 (2018): 623-628.



Gut Microbiome And Biotransformation Of Pharmaceuticals

Dikeocha, Ifeoma Julieth, et al. "Pharmacomicrobiomics: Influence of gut microbiota on drug 
and xenobiotic metabolism." The FASEB Journal 36.6 (2022): e22350.



FACTORS THAT INFLUENCE THE GUT MICROBIOME

Birth Mode

Geography

Genes

Age

Sex

GUT MICROBIOME

Breast Feeding

Food

Medications

Exercise

Sleep/Circadian Rhythm

Stress

Disease

This Photo by Unknown Author is licensed under CC BY-SA

https://it.wikipedia.org/wiki/File:Gender_signs.png
https://creativecommons.org/licenses/by-sa/3.0/


Ways to manipulate the gut microbiome

• Lifestyle: Food, sleep, movement, stress resilience
• Vaginal seeding (Vaginal Microbiome Transfer)
• Fecal Microbiota Transplant (FMT). Poop caps, Rebyota
• Probiotics



Food 

• Food can rapidly change the gut microbiome.1-3 days.
• Habitual diets have a greater influence on the gut microbiota than 

short-term diets.
• Baseline diet impacts change in gut microbes after an intervention.
• A higher initial microbiome diversity favours the stability of the gut 

microbiota in response to dietary changes.

Korpela, Katri, et al 2014
Bourdeau-Julien, Isabelle, et al.2023
Griffin, Nicholas W., et al 2017

 



Vaginal Seeding

• Vaginal seeding is inoculating a cotton gauze with vaginal fluids 
to transfer the vaginal flora to the mouth, nose, or skin of a new-
born infant. 
• Infant neurodevelopment, as measured by the Ages and Stages 

Questionnaire (ASQ-3) score at 6 months, was significantly 
higher with VMT than saline.

Zhou, Lepeng, et al. "Effects of vaginal microbiota transfer on the neurodevelopment and microbiome of cesarean-
born infants: A blinded randomized controlled trial." Cell Host & Microbe (2023).



FMT for Recurrent C Diff. Infection

• RBX2660 (Rebyota) consists of a broad consortium of live microbes 
prepared from human stool collected from rigorously screened 
healthy donors.
• Single dose, given rectally.
• The FDA has approved Rebyota® for the prevention of recurrence of 

CDI in patients 18 years of age and older who have completed 
antibiotic treatment for recurrent Clostridium Difficile Infection.

Khanna, Sahil, et al. "Efficacy and safety of RBX2660 in PUNCH CD3, a phase III, randomized, double-blind, placebo-controlled trial with a 
Bayesian primary analysis for the prevention of recurrent Clostridioides difficile infection." Drugs 82.15 (2022): 1527-1538.



Microbiota Transfer Therapy In Autism

Kang, Dae-Wook, et al. "Long-term benefit of Microbiota Transfer Therapy on autism symptoms and gut 
microbiota." Scientific reports 9.1 (2019): 5821.



Probiotics in T2DM (Pendulum Glucose Control)

Perraudeau, Fanny, et al. "Improvements to postprandial glucose control in subjects with type 2 diabetes: a multicenter, double blind, randomized 
placebo-controlled trial of a novel probiotic formulation." BMJ Open Diabetes Research and Care 8.1 (2020): e001319.

https://pendu
lumlife.com/p
roducts/pend
ulum-glucose-
control-2-og

76 people with T2DM on 
metformin given 
probiotic formulation 
containing butyrate 
producing bacteria 
and Akkermansia 
muciniphila for 12 weeks.
 
HbA1C reduced by 0.6%

Active Fraction Units (AFU) not CFU



The gut microbiome is only one 
piece of the puzzle……



Topol, Eric J. "Individualized medicine from prewomb to tomb." Cell 157.1 (2014): 241-253.
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