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Goal of this presentation

TO RAISE AWARENESS ON THE ROLE OF MICROBIOTA
AMONG HEALTHCARE PROFESSIONALS,

SCIENTISTS, STUDENTS, AND GENERAL PUBLIC.
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1
What is Microbiota?



Microbiota
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Composition
Bacteria, Fungi, Archae, Viruses. Composition vary with location.

Digestive Tube (mouth to anus), Skin, Vagina, 
uterus, urethra, bladder, conjunctiva, lung, biliary 
tract.

Over 100 trillion microbial cells; 10 times more than human eukaryotic cells. 
Microbiome (collection of genomes) 100 times more than human genes.

Number

Influence physiology, metabolism, nutrition, immune function.
Effects on human physiology
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Microbiota composition differs with location
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pH2
Low diversity

Firmicutes and Actinobacteria predominate
Lactobacilli

Stomach

104-5

cells/g
pH 4-5
Medium diversity
Streptococci/Lactobacilli

Duodenum

pH7
High diversity

Bacteroides, enterobacteria, esherichia, 
lactobacillus, rumminococcus, peptococcus etc…

Small and large intestines

102-3

cells/g

1012

cells/g



Microbiota differs

Microbiota composition differs between healthy 
individuals.

Individuals

Magnus Simrén et al. Gut 2013;62:159-176

Gut microbiota composition in African children living in rural areas with a polysaccharide-rich 
diet when compared with Italian city children.35 (Reprinted with permission from Proc Natl 

Acad Sci USA).



Dysbiosis is observed in most diseases/disorders

Three categories: beneficial / commensal / opportunistic 

Symbiosis: composition is in equilibrium

Dysbiosis: unbalanced composition

Challenge: can we treat diseases by reestablishing a balanced microbiota?
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Modulation of the Gut 

Microbiota
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Bacteria and Fungi feed themselves from starch, 
complex sugars, lactose. They also use fibers for 
fermentation and production of short chain fatty 

acids which play a major role in health.
The type of diet high carb -low fiber is generally 

worsening any dysbiosis.

Nutrition/ Lifestyle

Antibiotic misuse promote selection of 
resistant species and decrease biodiversity in 

the gut. 
It promotes fungal overgrowth.

The use of antibiotics in the first three years 
of age is critical.

Antibiotics

Prebiotics: fibers, non digestible parts of 
food,  get fermented in colon, fermentation is 

feeding beneficial bacteria.
Probiotics: live beneficial bacteria like 

lactobacillus, bifidobacterium in yogurts, 
kefir, kimchi…

Biotics: pre-, pro-, transplants
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PollEverywhere
n Download Polleverywhere on your mobile device.

n PollEv.com/microbiota

n You are ready!
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Experimental & Clinical 

trials



Worldwide publications on Microbiota
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54

874

6883

4128

2008 2010 2014 2018

Publication count on Pubmed using the MeSH term 
“microbiota” in the last 10 years.



In 2018
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Diabetes Obesity Inflammatory Immune

Neurodegenerative/Brain Neuropsychiatric/Mood Cardiovascular Cancer

463 532 1171 1304

427 603 289 685



Obesity
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Germ-free mice inoculated with microbiota from obese or lean human twins 
take on the microbiota characteristics AND the phenotype of the donor. 

Fecal transplant

Alan W. Walker, and Julian Parkhill Science 2013;341:1069-1070



Clostridium difficile
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Fecal Transplant recognized by FDA as an Investigational New Drug with no 
permit required to treat Clostridium Difficile infections



Case report
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Obesity developed by a woman who got a fecal 
transplant from an obese donor.



Diabetes
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Insulin desensitization is transferred with fecal 
transplant to mice.



Inflammatory bowel diseases
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Gastrointestinal transit and intestinal barrier function
are altered in mice colonized with IBS-D fecal
microbiota from colon.

Giada De Palma et al., Sci Transl Med 2017;9:eaaf6397



Cancer
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A favorable gut microbiome is
associated with enhanced systemic
and anti-tumor immunity.

V. Gopalakrishnan et al. Science 2017;science.aan4236



Clinical trials worldwide using Fecal Transplant

23

United States

15 in Israel

1 in Turkey

Canada Middle East Asia Europe
98 31 16 43 59

Source: Clinicaltrial.gov
* 2 in South America and 2 in Australia

266 studies- 52 completed



Inflammatory Bowel Diseases

24

8
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24US

Europe

Canada

Israel

Asia

Turkey

73 studies – 22 completed 

• Seattle Children's Hospital
Seattle, Washington, United States

• Helen DeVos Children's Hospital of Spectrum Health Hospitals
Grand Rapids, Michigan, United States

2 results published

2Australia



Diabetes/Obesity
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5

3

3

3US

Canada

Israel

Asia

0

15 studies on fecal transplant in Diabetes/Obesity

1Europe



Autism
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2US • Currently recruiting

• Children's Hospital Los Angeles, California, United States

• Arizona State University, Tempe, Arizona, United States

2 studies on fecal transplant in Autism

Ohio State University. "Autism symptoms improve after fecal
transplant, small study finds: Parents report fewer behavioral
and gastrointestinal problems; gut microbiome changes."
ScienceDaily. ScienceDaily, 23 January 2017.

Results



RESULTS
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Clinical response to fecal microbial transplantation (FMT). Fecal enemas were
provided in the second week of the study. Clinical disease activity was determined
using pediatric ulcerative colitis activity index. Changes in disease activity can be
seen after FMT (weeks 3–6). Subject no. 7 was not included in this analysis because
of intolerance to fecal enemas.

Ulcerative Colitis in children and young adults

Safety, Tolerability, and Clinical Response After Fecal Transplantation in Children and Young Adults With Ulcerative Colitis

Kunde, Sachin; Pham, Angela; Bonczyk, Sarah; Crumb, Teri; Duba, Meg; Conrad, Harold Jr; Cloney, Deborah; Kugathasan, Subra
Journal of Pediatric Gastroenterology and Nutrition56(6):597-601, June 2013.
doi: 10.1097/MPG.0b013e318292fa0d



Patients with active Crohn’s disease:

• 7/9 in remission at 2 weeks
• 5/9 no medication and still in

remission at 12 weeks
• Response correlated to similarity of

donor vs receiver’s microbiota
compositions.



Dietary Interventions
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Anthelme Brillat-Savarin wrote, in Physiologie du Gout, ou Meditations de 
Gastronomie Transcendante, 1826:

Dis moi ce que tu manges, je te dirai ce que tu es.

Tell me what 
you eat and I 
will tell you 

what you are.

1826, Anthelme Brillat-Savarin 



About 678 studies on 
modulation of microbiota 
through diet.





Wishing is not enough; we must do.

Dietary Interventions
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Microbiota and Health



Mechanisms involved
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n Gut and Brain continue their development after birth
n First 3 years of life are critical window for both organs
n Several mechanisms for bidirectional communication

The Microbiota-Gut-Brain axis

n The Gut microbiota processes food and produce metabolites
n Metabolites from bacteria trigger secretion of hormones by the Gut
n Hormones circulate in the blood and act on various organs

The Gut: the forgotten Endocrine organ



Microbiota-Gut-Brain axis
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n Size: birth = 25% of adult’s
brain size; 3 years= 80%
adult size

n 100 billion cells
n Myelination
n Synapses formation

The Brain

n Microbiota builds up 
during first 3 years of age

n Low biodiversity at birth
n Permeability high 

decreases with biodiversity

The Gut



01 02 03 04

Gut Microbiota Development
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n From few species to over 300 
species (Park et al., 2005).

n Diversity +

n Breastfeeding

n Formula milk

n Delivery mode

n Antibiotics

Week 1

n Diversity ++

n Breastfeeding

n Formula milk

n Food

n Antibiotics

1 year

n Diversity ++

n Breastfeeding

n Formula milk

n Food

n Antibiotics

2 years

n 500-1000 species (Eckburg et al., 
2005)

n Diversity +++

n Immunity +++

n Vaccines response depends on
microbiota?

3 years



Microbiota-Gut-Brain axis
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Neuromodulators / neurotransmitters:
adrenergic (-), cholinergic (+),
serotonergic (+), dopaminergic,
GABAergic, neuropeptides may be
released and affect smooth muscle
contractility and hence affect transit
(Kien, 1996).

Vagus Nerve

SCF fermentation strengthens 
tight junctions (Neu, 2007; 

Sanderson, 2004). Physical and 
chemical barrier.

Short Chain Fatty Acids

The intestinal immune system 
must fulfill the dual tasks of 

tolerance to dietary antigens and 
immune defense (Rautava & 

Walker, 2008). 

Immunity

The gut is an endocrine organ. It 
releases hormones: serotonin, 

dopamine, norepinephrine, 
progesterone, corticosterone.

Hormones



The neglected endocrine organ
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Metabolites derived from food processing are key to understand 
hormone secretion by the Gut.

Microbiota processes food

Hansen, Tue & Gøbel, Rikke & Hansen, Torben & Pedersen, Oluf. (2015). The gut microbiome in cardio-metabolic health. Genome medicine. 7. 
33. 10.1186/s13073-015-0157-z. 

SCFA: short chain fatty acids (acetate, butyrate, 
propionate)

TMA:  trimethylamine
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Microbiota studies in 

Qatar



SIDRA HBKU Qatar University

Projects

WCMQ

Microbiome sequencing, Clinical correlations, epidemiological studies.
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The Role of Human Gut microbiota in Autism Spectrum Disorders and 
Inflammatory bowel diseases.

Principal Investigator: Ghizlane Bendriss, PhD Neuroscience

Mentors: Dalia Zacharia, PhD Microbiology-Immunology; Noha Yousri, PhD, Genetic Medicine

Med Students:

Dana Al Ali, Nada Mhaimeed, Ameena Shafeeq, Mohamed Salameh, Zain Burney, Krishnadev Pillai

Sponsored by QNRF.

At WCM-Q
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Questionnaires for:
Healthcare professionals
Scientists
General public

Evaluate readiness & 
awareness

1

Writing literature reviews with most updated 
results found. Raise awareness: seminars, 
workshops, conferences etc

State-of-the-art

Correlating questionnaires data with microbial 
profiles

Correlation study

2

4

3

16sRNA sequencing from stool samples.

Microbial signatures ASD vs IBD



4 main actors
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Microbiologists, Immunologists, Neurophysiologists, 
Biochemists, Endocrinologists, Biologists.

Researchers

Physicians from all specialties, nutritionists and 
dieticians, holistic health coaches, nurses, pharmacists 
etc

Physicians and other healthcare 
professionals

Regulations, Recommendations,
Awareness campaigns, Approvals

Public health actors

Patient needs to be aware of the importance of 
microbiota and how his lifestyle and nutrition can 

maintain dysbiosis.

Patients
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Conclusion



Imagine …
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Microbial signatures would become:

- powerful diagnostic tools: distinguishing between closely related disorders such as 
Crohn’s, Celiac, ulcerative colitis; ASD and ADHD. 

- prognostic tools: predict response to a treatment

Each disease having a microbial signature



Key Takeaways
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Microbiota Multidisciplinary

DiseasesParadigm shift

Bacteria, Fungi, Archae, Viruses
10 times more cells than human 
eukaryotic cells, 100 times more 

genes than human genes.

New area of research, rapidly 
expanding knowledge.

Nearly all diseases have been 
linked to Dysbiosis.

Necessity of close collaboration 
between various professions

Experimental and 
Clinical Trials

Fecal Transplant, 
Nutrition, 
Probiotics
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Thank you!
Any questions?


