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Objectives

1.

Identify various gastrointestinal issues relatec
to nutrition

Define the human microbiome and dysbiosis

Recognize the impact of gut health on physical
and mental health

[llustrate the need for nutrition as an integral
part of the management of digestive disorders

Highlight emerging areas of research for
nutrition and gut health




GI Diseases are on the rise!

* A new study from MDVIP and Ipsos finds two-thirds of adults
experience recurrent digestive symptoms like gas, bloating and
abdominal pain, but few seek care from theirdoctor. The survey also
reveals that most people are not aware of the importance of gut health
and ways to improve it, with over half (52%) saying they are confused by
the deluge of information on diet and nutrition"

* In the United States, digestive diseases affect more than 40 million
people and account for millions of clinical visitsannually, with health
care expenditurestotaling $19.6 billionin 2018 *

» Digestivediseases accounted for 2276.27 million estimated prevalent
cases, 2.56 million estimated deaths, and 88.99 million disabilities
globallyin 2019°

* By 2030, it is projected more than $21 billion annuallywill be spent on GI
cancer management in the United Statesalone *

1. Lohr, A. & Ipsos. (2023). M ost Americans are uninformed about gut health and the microbiome. In Ipsos. https://www.ipsos.com/sites/default/files/ct/news/documents/2023-
05/M DVIP%20-%20Gut%20Health%20Key %20Findings%20M ay%202023_0.pdf

2. PeeryAF, Crockett SD, Murphy CC,Jensen ET, Kim HP, Egberg MD, et al.. Burden and cost of gastrointestinal, liver, and pancreatic diseases in the united states: update
2021.Gastroenterology. (2022) 162:621-44.10.1053 /j.gastro.2021.10.017

3. WangR, LiZ, LiuS, Zhang D. Global, regional, and national burden of 10 digestive diseases in 204 countries and territories from 1990to 2019. Front Public Health.
2023 Mar 28;11:1061453. doi: 10.3389/fpubh.2023.1061453. PMID: 37056655; PMCID: PMC10088561.

4. Cowards, Kaplan GG, Hilsden R], BurakKW, Lee]JK, Singh S, Ma C. Trends and Projections in National United States Health Care Spending for Gastrointestinal
Malignancies (1996-2030). Gastroenterology. 2022 Apr;162(4):1098-1110.e2. doi: 10.1053/j.gastro.2021.12.244. Epub 2021 Dec 16. PMID: 34922947; PMCID: PM(C8986994.



Common denominatorsin
digestive diseases?

Extensive research over the last few decades has
shown that environmental factors have just as much

(if not more) to do with these disease outcomes than
genetic predisposition alone

— Low levels of beneficial bacteria in their microbiomes as
well as deficiencies in the metabolites produced by
these bacteria

— Exposure to chemicals and other inflammatory
pollutants

— Inadequate nutrients in ultra-processed foods

— Stress and lifestyle factors




Anatomy/physiology of the
GI tract

1. Mouth: Chews food and mixes it
with saliva

2. Salivary glands: Produce saliva,
which contains a starch-digesting

enzyme called salivary amylase A
7. Pancreas: Releases bicarbonate

g -_to neutralize intestinal contents;
produces enzymes that digest
carbohydrates, protein, and fat

3. Pharynx: Swallows the
chewed food mixed with saliva -
called bolus

4. Esophagus: Moves the bolus

to the stomach 8. Gallbladder: Stores bile and

releases it into the small intestine

5. Stomach: Mixes and churns when needed

food with gastric juice that contain
acid and a protein-digesting
enzyme called pepsin creating
chyme

9. Small Intestine: Digests food
and absorbs nutrients into blood
or lymph

6. Liver: Makes bile which aids in

the digestion and absorption of fat 0. Large Intestine: Absorbs water

‘ and some vitamins and minerals;
\ home to intestinal bacteria; passes
waste material

\ 11. Anus: Opens to allow waste

to leave the body




GI conditions related to nutr

* Bariatric Surgery

* (Cancer

* Celiac disease

* Constipation

* Diarrhea

« Diverticulosis/Diverticulitis

* Eosinophilic Esophagitis

* Food allergies and Intolerances

* Gastritis/Pancreatitis
 Gastroesophageal reflux disease (GERD)
* Gastroparesis/Dyspepsia
 Inflammatory bowel disease (IBD)

e Irritable Bowel Syndrome (IBS)
 (Cirrhosis; Non-alcoholic Fatty Liver Disease
* Short bowel syndrome; Ostomy




UNDERSTANDING
NORMAL GUT HEALTH



sy
9

&
S\

World _HeaJth
Organization

4<<Y\

L

Y((é‘/

Definition of Health

Health is a state of
complete physical,
mental and social
well-being and not
merely the absence
of disease or
Infirmity.

Source: Health Mandala dascribed by Travor Hancock in 1993 in Health, human developmant and the community
ecosystem: three ecological modeis Health Promot. Int (1993) 8 (1): 41-47. doi: 10.1093/heapro/8.1.41




Definition of
Gut Health

The healthy gut can be defined as a state of
physical and mental well-being without
gastrointestinal symptoms that require the
consultation of a doctor, absence of any
disease affecting the gut, and also the
absence of risk factors for diseases affecting
gut.

Bischoff SC. 'Gut health':a new objective in medicine? BMC Med. 2011 Mar 14;9:24. doi: 10.1186/1741-7015-9-24. PMID: 21401922; PMCID: PM(C3065426.



Five major criteria for a healthy GI Specific signs of GI health

system

Effective digestion and absorption of Normal nutritional status and effective absorption of food, water and
food minerals
Regular bowel movement, normal transit time and no abdominal pain
Normal stool consistency and rare nausea, vomiting, diarrhoea,

constipation and bloating

Absence of Gl illness No acid peptic disease, gastroesophageal reflux disease or other gastric
inflammatory disease
No enzyme deficiencies or carbohydrate intolerances
No IBD, coeliac disease or other inflammatory state

No colorectal or other GI cancer

Normal and stable intestinal No bacterial overgrowth
microbiota Normal composition and vitality of the gut microbiome

No GI infections or antibiotic-associated diarrhoea

Effective immune status Effective GI barrier function, normal mucus production and no enhanced
bacterial translocation
Normal levels of IgA, normal numbers and normal activity of immune cells
Immune tolerance and no allergy or mucosal hypersensitivity

Status of well-being Normal quality of life
'Qi (ch'i)', or positive gut feeling
Balanced serotonin production and normal function of the enteric nervous

system

Bischoff SC. 'Gut health':a new objective in medicine? BMC Med. 201 Mar 14;9:24. doi: 10.1186/1741-7015-9-24. PMID: 21401922; PMCID: PM(C3065426.
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Question

What is the difference between
gut microbiome &

gut microbiota?




Defining the
Human Microbiome

Microbiota: Totality of microbes (bacteria, archaea,
and fungi) in a particular environment

Microbiome: Totality of genomes of a microbiota

The human microbiota consists of the 10-100 trillion symbiotic
microbial cells harbored by each person, primarily bacteria in
the gut

The human microbiome consists of the genes these cells

harbor



I Getting to know your gut microbiota

» Gut microbiota’s
weight can
reach up to

Y
N2 Y
of ourown bacteria
located in the "(a‘f' '
gastrointestinal )

(Gl) tract

functions fo;:your'health and wellbemg

» Bacteria are

= The Gl tract
surface is as big
as 2 tennis courts

roorq:z

times smaller :" @ Y

than human cells

* In our body microbes

outnumber human s
cells by

BREERBREBRE

» Laid end to end, our
body’s bacteria would
circle the earth ‘



Respiratory
Actinobacteria
Firmicutes
Proteobacteria
Bacteroidetes

skin (D

Actinobacteria
Bacteroidetes
Cyanobacteria
Firmicutes
Proteobacteria

Vagina

Lactobacilli

Microbiota composition in different regions

Oral

Firmicutes
Proteobacteria
Bacteroidetes
Actinobacteria
Fusobacteria

Gut

Actinobacteria
Bacteroidetes
Firmicutes
Lactobacillae
Streptococci
Enterobacteria

While less well established
compared with gut,
microbiota is also localized
in other regions including
the oral cavity, lung,
vagina, and skin. Oral
microbiota is considered
the second largest
microbial community in
humans.

Hou, K., Wu, ZX., Chen, XY. et al. Microbiota in health and diseases. Sig Transduct Target Ther 7,135 (2022).

https://doi.org/10.1038/s41392-022-00974-4




. I supected, you're full of Lacteria.
We're going to have to throw




* QOur GI tract contains
millions of neurons
that are capable of
controlling the
movements of the
muscles in your colon

* The enteric nervous
system (ENS) is known
as the ‘second brain’ or
the brain in the gut

* The gut and the brain
“talk” to each other via
the Vagus Nerve

Did you know we have a seconc

Neurotransmitters,
e.g. serolonin and
dopamine

Vagus nerve
activation

Neuropeptides
and neurotransmitters,
e.g. leptin and serotonin

Microbiota-gut-brain

Neuromuscular
communication

control of peristalsis

s
7]
3 Immune signaling
“Fight or flight” or g e.g. sigA
stress response, f23
e.g. cortisol &
i ¢/ (e
of mucus zonulin
Short-chain
fatty acids,
e.g. butyrate

Microbial diversity and relative abundance

Toribio-Mateas M. Harnessing the Power of Microbiome Assessment Tools as Part of
Neuroprotective Nutrition and Lifestyle Medicine Interventions. Microorganisms.
2018 Apr 25;6(2):35. doi: 10.3390/microorganisms6020035. PMID: 29693607; PMCID:
PMC6027349.




Enteric Nervous System -
Our Second Brain

@

produces
3/4 of the
neurotrans
mitters

contains
2/3 + of the
immune
tissue

contains 10
times more
cells than
the rest of
the body

combined

houses a
genome
100 times
larger than
the human

genome

has a
metabolic

activity
greater
than the

liver



The signal passage along
gut-brain-axisinvolves
the interactionsamong

autonomicnervous
system (ANS), enteric
neural system (ENS), : o
central nervous system })\8\33 Y 2 -
(CNS), immune system, % N \& ‘;,}
and endocrine system. Epigenetics =
»H > 77, =gl o
/';—~ Mg?e ,«"fi“ Parkinson's \ |
@ delivery r Disease
Environment ‘.“":,‘, Happyniess
Stress i "Z"{i
Drugs Social ‘
Exordse interation

i

Hou, K., Wu, ZX., Chen, XY. et al. Microbiota in health and diseases. Sig
Transduct Target Ther 77, 135 (2022). https://doi.org/10.1038/841392-022-00974-4




UNDERSTANDING
THE
UNHEALTHY GUT

Mr,i‘: .......

“ALL DISEASE BEGINS IN THE

GUT.” — HIPPOCRATES
B e



Diet ( ) Pharmaceuticals

Geography
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Psychological
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The intestine's impact on hea

A \.

GI MICROBIOTA INTESTINE
G| BARRIER
Nutrient Immune Defense Signalling
and fluid tolerance against to the brain
uptake infections (Serotonin etc.)

1

FOOD INFECTIOUS
LIVER ALLERGENS AGENTS BRAIN
Prevention of Prevention of Prevention of Energy hometostasis
malnutrition allergy infections Mood regulation?

Bischoff SC. 'Gut health':a new objective in medicine? BMC Med. 201 Mar 14;9:24. doi: 10.1186/1741-7015-9-24. PMID: 21401922; PMCID: PM(C3065426.




Heart disease I Inflammatory

bowel disease

Hypertension Crohn's disease

Atherosclerosi itis

Cancer
Lung cancer
Colorectal cancer

Pancreatic cancer

Liver disease

Cirrhosis
Hepatitis

Oral cancer

Respiratory

disease
Asthma

Bronchitis

Chronic kidney
disease

Diabetes

disorders

Type1
Parkinson's disease Hou, K., Wu, ZX., Chen,
Typez . , , XY. et al. Microbiota in
Alzheimer’s disease health and diseases. Sig
Gestational Transduct Target Ther 7,

Depression
135 (2022).

https://doi.org/10.1038/s4
1392-022-00974-4



ALEH | Disease

Factors
affecting
microbiota-
associated
chronic
inflammati Aolcroia

on in :
healthy and {l &l oo
disease w, o O \U |
state

Barner function
Treg Cells
Teff Cells

Macrophage

Hou, K., Wu, ZX., Chen, Macrophage

XY. et al. Microbiota in

®
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eudoud ejwen

health and diseases. Sig Treg Py Anti-inflammatory N
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135 (2022). Proinflammatary . e aé
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Pathophysiology of disc
of gut-brain interaction

Psychosocial

« Anxiety Neurologic

* Depression

* Major life events

* Maladaptive cognitions
* Trauma history

* Social support & coping

* Visceral hypersensitivity with
altered threshold for pain

* Central sensitization
syndrome

Gastrointestinal

* Sensitizing medical illness CNS
(ie, infection)

* Altered motility Peripheral

* Changes in microbiome nerves

* Dysregulation of gut-brain
axis

Tome, J., Kamboj, A. K., & Loftus, C. G. (2023). Approach to Disorders of Gut-Brain Interaction. Mayo Clinic
Proceedings, 98(3), 458-467. https://doi.org/10.1016/j.mayocp.2022.11.001




HOW GUT BACTERIA

AFFECTS THE BRAIN AND BODY gZ=2s

We are more bacteria than we are human. Mounting research has suggested that the bacteria living in our
digestive tract play a significant role in our overall health. Here are some of the physical and mental health

conditions that have been linked to imbalances in gut flora.

DEPRESSION & ——————
More than a third of depression
sufferers have “leaky gut,” or
permeability of the gut lining
that allows bacterium to seep
out into the bloodstream.

* ANXIETY

Prebiotics can have anti-anxiety and
antidepressant effects. Consuming
beneficial bacteria can also
positively change the way the brain
responds to the environment.

SCHIZOPHRENIR

Studies in mice have linked a lack of
normal gut bacteria with changes in
brain development, but the genetics
of the disorder are complex and not
fully understood.

OBESITY & DIRBETES o
A number of studies have linked
instability in the gut microbiome
to obesity and obesity-related
health problems.

— RAUTISM
Autism often co-occurs with
gastrointestinal issues like leaky
gut or irritable bowel syndrome.

COLON CANCER ¢

Sugar-loving microbes in the gut — along
with the carbs that feed them— can fuel
colon cancer. High carb-diets may even be
contributing to the rise of colon cancer.

. @
RHEUMATOID ARTHRITIS

Studies have found a link between

low levels of certain good gut

bacteria, high levels of unhealthy
Prevotella copri bacteria, and
autoimmune joint disease.

-

-

PARKINSON'S DISERSE
People suffering from this disease
have different gut bacteria than

healthy people,

CROHN'S DISERSE
Abnormally high levels of certain
bacteria strains may be present
when Crohn's Disease develops,
possibly triggering an atypical
Immune response.

* ULCERATIVE COLITIS
Imbalances in gut flora may
be a main factor in both the

onset and continuing
symptoms of ulcerative colitis.

IRRITRBLE BOWEL SYNDROME
There is a definitive link between 1BS
and an overgrowth of bacteria in the
small intestines.



FIGURE. THE EFFECT OF INFLUENCERS ON THE MICROBIOME
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Disorders

Multifactorial Nature of Gut Brain

* Abdominal Pain
* Bloating

* Constipation

* Diarrhea

* Lack of appetite

* |Incontinence

* Regurgitation

[rritable Bowel Syndrome
Functional Constipation
Functional Dyspepsia
Diarrhea

Functional Dysphagia
Gastroesophageal Reflux

Fecal Incontinence




The gut microbiome in OC

Diet Antibiotics |

i
Gut microbiome

alteration

metabolism QEIU':/ qulmea
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Fig. 1 Association between altered gut microbiome and downstream metabolic corsequences mediating the development of

obeszity and metabolic syndrome. FXR, farnezoid X receptor; GLP-1, glucagon-like peptide; LPS, lipopolysaccharide; SCFAs, short-

chin fatty acids; TGRS, G-protein-coupled bile acid receptor 1.

Journal of the
Formosan Medical
Association (2019)
18, S3eSg



Bariatric Surgery - not just an
anatomical alteration!

PUbQEd,‘goy Publed v
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Format: Abstract - Send to -~

Eur J Endocrinol. 2018 Jan;178(1):43-56. doi: 10.1530/EJE-17-0403. Epub 2017 Sep 15.

Modulation of the gut microbiome: a systematic review of the effect of bariatric surgery.
Guo Y", Huang 7P, Liu CO®, Qi L* Sheng ¥®, Zou DJ".
@ Author information

Abstract
OBJECTIVE: Bariatric surgery is recommended for patients with obesity and type 2 diabetes. Recent evidence suggested a strong
connection between gut microbiota and bariatric surgery.

DESIGN: Systematic review.

METHODS: The PubMed and OVID EMBASE were used, and articles concerning bariatric surgery and gut microbiota were screened. The
main outcome measures were alterations of gut microbiota after bariatric surgery and correlations between gut microbiota and host
metabolism. We applied the system of evidence level to evaluate the alteration of microbiota. Modulation of short-chain fatty acid and gut
genetic content was also investigated.

RESULTS: Totally 12 animal experiments and 9 clinical studies were included. Based on strong evidence, 4 phyla (Bacteroidetes,
Fusobacteria, Verrucomicrobia and Proteobacteria) increased after surgery; within the phylum Firmicutes, Lactobacillales and Enterococcus
increased; and within the phylum Proteobacteria, Gammaproteobacteria, Enterobacteriales Enterobacteriaceae and several genera and
species increased. Decreased microbial groups were Firmicutes, Clostridiales, Clostridiaceae, Blautia and Dorea. However, the change in
microbial diversity is still under debate. Faecalibacterium prausnitzii, Lactobacillus and Coprococcus comes are implicated in many of the
outcomes, including body composition and glucose homeostasis.

CONCLUSIONS: There is strong evidence to support a considerable alteration of the gut microbiome after bariatric surgery. Deeper
investigations are required to confirm the mechanisms that link the gut microbiome and metabolic alterations in human metabolism.

@ 2018 European Society of Endocrinology.

Help

Full text links

biascientifica

FULL TEXT
Save items i
Similar articles =

Metagenomic sequencing of the human gut
microbiome before . [Pharmacogenomics J. 2013]

Adaptation of human gut microbiota to
bariatric surgeries in morbi [Microb Pathog. 2018]

Weight-loss interventions and gut
microbiota changes in overweig [Obes Rev. 2017]

Differential Changes in Gut Microbiota After
(Gastric Bypass and Sleeve Ga [Obes Surg. 2017]

Gut microbiota after Roux-en-Y gastric bypass
and sleeve gastr [Diabetes Metab Res Rev. 2017]

See reviews...

Seeall...

Cited by 4 PubMed Central articles
Gut Microbial Metabolism and




Influence of gut microbiome
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Liping Zhao Leads Study Establishing a
Healthy Gut Microbiota as a New Nutritiona
Approach For Preventing and Managing
Type 2 Diabetes

Dietary fibers promote gut bacteria
that benefit blood glucose control, says
study by Rutgers and other scientists

Zhao, L., Zhang, F., Ding, X., Wu, G., Lam, Y. Y., Wang, X,, Fu, H., Xue, X,, Ly, C.,, Ma, ], Yu, L., Xu, C., Ren, Z., Xu, Y., Xu, S., Shen, H., Zhu, X., Shi, Y., Shen, Q., . .. Zhang,
C. (2018). Gut bacteria selectively promoted by dietary fibers alleviate type 2 diabetes. Science (New York, N.Y.), 359(6380), 1151-
1156. https://doi.org/10.1126/science.aao5774

—
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Gut feelings: the future of psychiatry
may be inside your stomach

The right combination of stomach microbes could be crucial for a healthy
mind

By Carrie Arnold on August 21, 2012 12:00 pm

_
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SCIENTIFIC
AMERICAN"

Permanent Address: http://www.scientificamerican.com/article/fiber-famished-gut-microbes-linked-to-pocr-healthi/
Health » News

Fiber-Famished Gut Microbes Linked to Poor Health

While probiotics receive more attention, key fibers remain the workhorses in maintaining a healthy gut microbiome

Mareh 23, 2015 | By Katherine Harmon Courage | Véak en espafiol |

KEYSTONE, Colo.—Your gut is the site of constant turf wars. Hundreds of bacterial
species—along with fungi, archaea and viruses—do battle daily, competing for
resources. Some companies advocate for consuming more probiotics, live beneficial
bacteria, to improve microbial communities in our gut, but more and more research
supports the idea that the most powerful approach might be to better feed the good
bacteria we already harbor. Their meal of choice? Fiber.

Fiber has long been linked to better health, but new research shows how the gut
microbiota might play a role in this pattern. One investigation discovered that

adding more fiber to the diet can trigger a shift from a microbial profile linked to Fiber has long been linked to better health, but new
research shows how the gut microbiota might play a
role in this pattern.

Credit: Joe Belanger/Thinkstock

obesity to one correlated with a leaner physique. Another recent study shows that
when microbes are starved of fiber, they can start to feed on the protective mucus

Mt Pav e M.t a_ta .t 33 __

Ehe New York Times

MATTER

Germs in Your Gut Are Talking
to Your Brain. Scientists Want
to Know What They’re Saying.

The body’s microbial community may influence the brain and
behavior, perhaps even playing a role in dementia, autism and other
disorders.

1 By Carl Zimmer

fam. 28, 2019 f v - =~
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Diet has the most powerful influence on gut
microbial communities in healthy human subjects...

About 75% of the food in the Western diet is of
limited or no benefit to the microbiota in the lower
gut.”

Bengmark S. “Nutrition of the Critically Ill: a 21st-Cent perspective”
Nutrients 2013, 5, 162-207
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Case- GERD

* 35YV.0. male

 BMI 40

* Work hours 3:30 pm to 12 am
* Come home and eat after midnight; sleep at 4 am
 Breakfast 7-9 am, then sleep again 11am to 2 pm
* “Lunch” - 4-6 pm

e “Dinner” - 12-2am

* Meals consists of 10-12 0z of chicken, sometimes
white rice, maybe some lettuce




Case - IBS & GERD

* 23YV. 0. female

 History of PCOS, anxiety, depression

« Multiple food allergies related to Oral Allergy Syndrome;
intolerances related to IBS

» H/o gall stones; cholecystectomy

Daily Intake:

Bf: 12 pm: none or GF protein bar or smoothie
Sn: none or GF toast

L : skip

Sn: dried pea crisps, protein bars, nuts

D: potatoes, turkey patties,

Eat out daily



Case - IBS, Gastritis

* 37Y.0.male
 History of hyperlipidemia and obesity
* Labsshow abnormal lipid panel, elevated triglycerides

and elevated creatinine

Daily Intake

B: 8- 8:30 am frozen egg sausage croissant sandwiches

Sn: 11 am - cheese crackers

L: 3 pm - frozen meal - pasta or rice, taco meat/beef, cheese
D: 6-6:30 pm - leftovers or same as lunch or frozen chicken
strips or turkey & cheese on white bread

Sn: honey bun

Fluids/Beverages: water 8 - 10 0z; 40 0z zero calorie soda;
Kool-Aid



What is missing?



Gnotobiotic mice with
characterized human
gut microbiota

¥
¥

Dietary
fiber
deprivatio

Fiber-rich diet Fiber-free diet

Infection ¢
with enteric

pathogen OQ—)
0o

Colon Mature mucus layer: Microbiota eroded mucus
intact barrier function  layer: barrier dysfunction
- ,‘ ® ] ]

Mucus Fiber-degrading Mucus-degrading Mucosal  Bacterial dietary- Bacterial host-secreted
layer  microbiota microbiota pathogen fiber degradation mucus degradation




Probiotic
intake

Sugar (fructose) Altered
intake pH

Dietary
fibre intake A
g TSCFA ‘

production |

PAntioxidants
(IPA) production

Excessive protein
consumption

)

Saturated fatty ‘\
acid intake

P

Proton pump y,
inhibitors, 4
antibiotics

JSCFA JIndoxil sulphate |
production ~— (kidney toxin) _

TTMAO -
production / \‘( ﬁ metabolism

RS Low gut
production inflammation
Increased Insulin
CVD risk * sensitivity
Insulin
resistance

B I mproved lipid |

Gut Reduced risk of |
some infections

inflammation
Cognitive Increased risk
decline? of diarrhoea

Disease Health
40




Where do we get fiber?
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Only plant

foods have
fiber

Animal foods
do not have any
fiber

- P;UTS & SEEDS Foods with
NO FIBER complex
% ——— carbohydrates
- w are our main
source of fiber!




TYPES OF FIBER
Fiber — . AND WHERE TO FIND IT

Happy Gut Bacteria Ko

most fruits
sweet potato
winter squash
legumes
flaxseed

wheat
rye

most vegetables

avocado
legumes
nuts

seeds




Beneficial effects of dietary fiber in
disease prevention and management

* Improved bowel movements

* Decreased colonic transit time = improved satiety

* Increased short chain fatty acid production = production of
neurotransmitters in the gut

* Improved diversity of microbes

* Improved mineral absorption

* A protective role in the prevention of colon cancer and other
malignancies

* Improvement in immune function

* Reduced total and/or LDL serum cholesterol levels

* Reduced blood glucose fluctuations; improved insulin resistance

* Reduced blood pressure

* Weight loss

* Decreased mortality

 Better overall health - improved mood




Supporting the Microbiome

NIH Human Microbiome Project S

NIH HUMAN

MICROBIOME
PROJECT

+ Get adequate sleep
+ Be physically active
+ Eat a wide variety of plant foods for prebiotics
+ Eat fermented foods for probiotics

LIMIT/AVOID
— Refined starches and sugar
— Excess fat
— Excess animal protein
— Unnecessary medications and antibiotics
— Smoking, Drugs, and Alcohol
— Artificial chemicals and preservatives




Eat a variety of healthy foods each day

Have plenty of .
vegetables and fruits Eat pr.otem foods
Maké water
your drink
of choice Eat

Balanced
Meals

Choose

whole grain

a foods
46



Lifestyle

o Get REGULAR
o The body LOVES routine
o Eat meals and snacks at regular intervals
o Have a schedule for activities and sleep
o Practice mindful eating
o Reduce stress — rest and relaxation
o Tryyoga, meditation, breathing techniques
o Do what you enjoy - reading, arts & crafts, etc.

o Go for a walk




Think of your overall health!

v' Eat real food

v" Control your portions

v" Make wise choices | 2*. & @
\
v’ Setaroutine HEAL1—'HY |.||=|sswus6

o G -
2,—“

v" Drink enough water
v" Be physically active
v" Practice mindfulness

v" Learn to manage stress

48




“Listen to Your Gut: Eat Right and Feel Good”
campaign launched by the
World Gastroenterology Organization in 2016

N\
Listen to your gut

Eat right and feel good

Gut and diet, the essential relationship
for good health




WGO Handbookon  -*-
DIET AND THE GUT

World Digestive Health Day
WDHD - May 29, 2016
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World Gastroenterology Organisation (WGO)
The WGO Foundation (WGO-F)

555 East Wells Street, Suite 1100 Milwaukee, Wl USA 53202
Tel =1 (414) 918-9798 - Fax: +1 (414) 276-3349



Emerging Areas of Focus

* Functional Gl disorders = Disorders
of the Gut Brain Interaction
— Brain-gut dysfunctionrelated to
lifestyleand stress
— Recognizingthatall GI tests may
be normal
* Disordered Eating in GI
— Orthorexia; AFRID; FTT
* Emergingroles
— Psychogastroenterology
— Hypnosis
* The effect of colonoscopy
preparation on the gut microbiome
* Fecal Transplant
* Personalized Probiotics
— Strain specificity

Microbiota in disease treatment
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Conclusions

* Research into the microbiome using DNA sequencing ha
redefined what it means to be human

* Humans are superorganisms that represent a blend of genetic
traits from human & microbial cells

* Our microbiomes have a major impact on our digestion,
metabolism, neurology & immunology

* Most of our interactions with bacteria are either neutral or
mutually beneficial

 Alteration of the microbiome by our modern lifestyle (diet,
stress, excessive hygiene and antibiotics) may be responsible
for many chronic diseases

 Dietary changes, prebiotics and probiotics, and improved
lifestyle may help to maintain a healthy microbiome
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“Let thy food be thy medicine and thy
medicine be thy food”

Hippocrates, Father of Medicine, 4™ century B.C.

"Without an adequate diet, medicine is
useless; with an adequate diet, medicine is
not necessary’

Ancient Ayurvedic Proverb
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