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Outline

How does the gastrointestinal tract work?

What is the microbiome?

How does the microbiome affect our gut?
4 How do we manage this?

Questions?
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Basic Anatomy

Foregut

*Thymus

* Bronchus

* Esophagus

*Lung

*» Stomach

* Proximal duodenum

* Pancreas*

* Hepatobiliary (liver,
gallbladder, bile ducts)*

| Midgut

+ Jejunum (middle section of
the small intestine)

* lleum (third section of the

~ small intestine)

* Appendix

| *Ascending colon

~ Hindgut

«Transverse colon

~»Descending colon
| *Rectum
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Esophagus

@ Mayo Foundation for Medical Education and Research. All rights reserved.
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Stomach
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Small Intestine

® Mayo Foundation for Medical Education and Research. All rights reserved.
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Large Intestine / Colon
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The Gut Microbiome

* 40 trillion microorganisms
« 1000 different bacterial species

« Complex equilibrium between the
microbiome and host

* Alterations in the gut microbiome can /'\

lead to different Gl conditions

Healthy persons, each with genetic susceptibility
to one or more polygenic disorders

- TAM
PRMIA G " 4’:}

pathob ionts

Dysbioti c< -

Nonspec ific environmental tri gge ing{
{ factors, such as chronic infection /LA~
: and unhealthy diet

\-j

Subclinical dysbiotic gut
microbiota, intestinal inflammation,
' and leaky mucosa

Healthy gut
microbiota
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“The role of the microbiome in health and human disease has emerged at the
forefront of medicine in the 215t century.”

Special Issue

Clinical Gastroenterology
and Hepatology

Volume 17 Number 2 |January 2019
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= ~ 'The Gut Microbiome
£ =3 & Digestive Health
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What Alters our Microbiome?

Environmental 2 Disease
ljac.tors Perturbations 8. _
R\llitstern to Microbiome * Obesity
Mediterranean. * Maladaptive diet * IBS
) protein' fat, ("fat. 'flber, ’Sugar)
fiber) S5" | * Medications
“% - * Exposure N [Antibiotics, Proton pump
P:Ast'd‘ataf' :al.Ctors “"3.52 to gnima|s -~ inhibitor, Metformin]
’ oae o e lvefy B < Smokln
(C-section, vaginal) —_— (A inflam?*natory signaling,
* Breast-feeding/ A colonic mucin production) e
Formula feeding * Stress “‘!?Q"
* Introduction of (#intestinal o
Maternal Factors solid food permeability, e

- i ' SCFA producti
Gut microbiota * Early life + production)

* Vaginal infection (adversity, antibiotic exposure)
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What are some Gl conditions associated with an altered
Microbiome?

 Irritable Bowel Syndrome

* Inflammatory Bowel Disease

 Colorectal Cancer

* Obesity
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What is Irritable Bowel Syndrome or IBS?

« Abdominal discomfort associated with a change in stool form

and/or frequency
* Very common. 20% of the US population! The most
commonly diagnosed GI condition.

« “Brain-gut” disorder with an altered Gl microbiome
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Common Bowel Symptoms

o

Bloating

o
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Psyllium is Effective for IBS HOW Fiber Works

Soluble and Insoluble

Aft r soluble fiber is ingested, it absorbs wi rns into a gel-like substance which entraps food, sugars, cholesteroland
"1@ its in the omach dcamesthe throughth dgestve tract. Insoluble fiber passes hrough the sw? m largely in tact. "
¥ ;

» Soluble fiber is effective for .j N
treating IBS. e ) :"“’*‘

.
* Green beans, cauliflowers and potato skins

- Data comes from 15 =
randomized controlled trials
(kids/adults).

* Insoluble fibers are not
readily processed.

* Improves the microbiome
profile. Increases short
chain fatty acid production.
Increases mucous.

‘. : 7
' n the small intestine, |
uble fiber entraj | :
.l rs, erol an %
e e and sl eir .
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Insoluble fiber and psyllium
| move through the large intestine
and promote regularity. et

\ Large Intestine
%Eolon)




Fiber-rich (FR) diet Fiber-free (FF) diet

Soluble Fiber and the Microbiome

Gnotobiotic mice with
characterized human
gut microbiota

Dietary
fiber
deprivation 2

Infection
with enteric
pathogen

A a Mature mucus layer: Microbiota eroded mucus
‘ intact barrier function layer: barrier dysfunction

—~- Fiper—dggrading %Mucus—degradmg  Mucosal pathogen [l Bacterial dietary ] Bacterial host-secreted
® microbiota \. microbiota fiber degradation mucus degradation
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Soluble Fiber

Psyllium powder is the best studied fiber.
4 Found in clinical trials to provider overall relief of IBS symptoms in both

adults and children
4 Comes in powders or capsules
4 10-20 grams per day (divided doses)
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* Gentle and clinically
Proven effective

Makes . 100% Natur®:
taking fiber 0
euslerevery

day! g

i ‘\ BEVERAGES

pOWDER
SERVING®

UGAR.rreg  NETWT.5
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What are Probiotics?

- Live microorganisms taken to restore the gut microbiome.
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Probiotics

alion
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Our View on Probiotics

« Taken as a group, probiotics improve
global IBS symptoms like bloating and
gas.

 However, because of study limitations, a
recommendation for a particular probiotic
cannot be made.

 Insufficient data on prebiotics.
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Antibiotics for IBS

Rifaximin
nfakimin ) mo tblets
Non-absorbable antibiotic that works in the intestine to modify the

microbiome.
Improves overall IBS symptoms.
2 week course, though it's unclear how durable the effects are.
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Low FODMAP Diet and the Microbiome

“Let food be thy medicine
and medicine be thy food”

— Hippocrates

PALESSPIRIT COHM
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The Low FODMAP Diet

| | | i

« FODMAPs (fermentable oligosaccharides, monosaccharides, FODMAP
disaccharides and polyols) are specific types of sugars in our Di t
diet that are poorly digested by the human intestine and as a m'
consequence, reach the colon where the sugars are 3"3'173-

fermented.
« The Low FODMAP Diet is a diet where foods that are high in .
these sugars are avoided/minimized.

Large bowele

: g;% {:}
FODMAPs in food Small bowel 0.‘ ‘{::?

Diarrhoea Pain Bloating Wind

¢ Unheadlthy bacteria Healthy bacteria * wind
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Foods suitable on a low-fodmap diet

fruit

fruit

canteloupe, cranberry,
durian, grape,
grapefruit, honeydew
melon, kiwifruit, lemon,
lime, mandarin, orange,
passionfruit, pawpaw,
raspberry, rhubarb,
rockmelon, star anise,
strawberry, tangelo
Note: if fruit is dried, eat in
small quantities

)1 rosemary, thyme

vegetables grain foods

vegetables cereals

alfalfa, bamboo shoots, gluten-free bread or
bean shoots, bok choy, cereal products
carrot, celery, choko,  praag

choy sum, endive, 100% spelt bread
ginger, green beans,

lettuce, olives, parsnip, rice
potato, pumpkin,red ~ oats
capsicum (bell pepper), polenta
silver beet, spinach,

squash, swede, sweet other il

potato, taro, tomato, arr;\;v:ot. ::' vl

turnip, yam, zucchini R/, GO0
sorgum, tapioca

herbs
basil, chili, coriander,
ginger, lemongrass,
marjoram, mint,

| oregano, parsley,

milk products

milk

lactose-free milk*,
oat milk*, rice milk¥,
soy milk*

*check for additives

cheeses

hard cheeses, and brie
and camembert
yoghurt
lactose-free varieties
ice-cream
substitutes

gelati, sorbet

butter substitutes
olive oil

other

tofu

sweeteners

sugar* (sucrose),
glucose, artificial
sweeteners not
ending in *-ol'

honey substitutes
golden syrup*,

maple syrup*,
molasses, treacle

*small quantities

Eliminate foods containing fodmaps

excess fructose lactose fructans
fruit milk vegetables
apple, mango, nashi, milk from cows, goats  artichoke, asparagus,
pear, tinned fruit or sheep, custard, beetroot, broccol,
in natural juice, ice cream, yoghurt brussels sprouts,
watermelon cheeses cabbage, eggplant,
sweeteners soft unripened cheeses fennel, garlic, leek,
okra, onion (all),

fructose, high fructose
corn syrup

large total
fructose dose
concentrated fruit
sources, large serves
of fruit, dried fruit,
fruit juice

honey

corn syrup, fruisana

eg. cottage, cream,
mascarpone, ricotta

shallots, spring onion

cereals

wheat and rye, in large
amounts eg, bread,
crackers, cookies,
couscous, pasta

fruit

custard apple,
persimmon,
watermelon

miscellaneous
chicory, dandelion,
inulin, pistachio

galac

legumes
baked beans,
chickpeas,
kidney beans,
lentils,

soy beans

polyols

fruit
apple, apricot, avocado,
blackberry, cherry,
longon, lychee, nashi,
nectarine, peach, pear,
plum, prune, watermelon
vegetables
cauliflower, green
capsicum (bell pepper),
mushroom, sweet corn
sweeteners

sorbitol (420)

mannitol (421)

isomalt (953)

maltitol (965)

xylitol (967)
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What’s the Evidence?

7/ Studies show that around 50-60% of IBS patients can get symptom
relief with a low FODMAP diet.

Low FODMAP diet changes the gut microbiome.

A 2-4 week trial is usually sufficient to gauge response.

This is NOT a long term diet. Foods should be reintroduced.
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Colon Cancer and the Microbiome

» Colon cancer is the third most common cancer in the US.
« Microbiome may play a large role in the development of cancer.

‘ Gut
» | microbiome
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Low Soluble Fiber Diets are associated with increased colon inflammation,
which can lead to development of colon cancer.

FAECALIBACTERIUM PRAUSNITZII DISRUPTED MICROBIOME

When the mucous layer is
reduced, opportunists can move
close to the gut lining, inciting
QOuter mucous layer  inflammation. Fermentation of
fiber seems to keep the mucous
Inner mucous layer layer intact. So does the pres-
ence of peacekeeping microbes,
such as F. prausnitzii. Fiber may
keep the peacekeepers healthy,
the mucous layer thick and the
immune system well calibrated.

Other benign bacteria

F. PRAUSNITZII
AND/OR FIBER ABSENT

Reduced
mucous layer

Primed immuno-
suppressive cells (Tregs)

inflammatory
I\ response

—
\4\7
RESIDENT PEACEKEEPER Tl Inflammatory
F. prausnitzii colonizes the mucous layer and T response
produces by-products such as butyrate via fer- . unfetter

mentation. These short-chain fatty acids seem to have an
anti-inflammatory effect by inducing regulatory T cells (Tregs),
which in turn control aggressive aspects of the immune system.
The absence of F. prausnitzii and other microbes that perform similar
functions often correlates with diseases, such as inflammatory bowel disease
and obesity. Some of its relatives, called clostridial clusters, have similar properties.
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AND FIONA POWRIE, IN SCIENCE, VOL. 341; AUGUST 2, 2013
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Microbiota-based Strategies for Prevention

Obesity
« Dietary fiber
 Less Fat

e Less Red Meat

More marine omega 3 fatty acids

>2 yogurt servings/week lowers risk of colon polyps
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The Future?
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Delivery type:

Through Nose

or Mouth G

Delivery type:

Colonoscopy U

Stool from a
Healthy Donor

Good Bacteria

— e

The Permanente Medical Group



Questions?

Please leave us feedback about the
presentation:

https://www.surveymonkey.com/r/[KPHealthTalks
Adobe

Or scan the QR Code:
D | .l | | - l D
- .. ""l '.-i-- r



https://www.surveymonkey.com/r/KPHealthTalksAdobe

