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Introduction
Why is this important?

- Mental Health conditions are common

- Traditional treatments don’t always address the whole picture
Microbiome provides new lens
This understanding empowers us to provide holistic care

How
[ELENS
feel and
function

What Is the Gut
Microbiome?

* Bacteria, viruses,
fungi and other
microscopic living
things are
referred to as
microorganisms,
or microbes, for
short.

Gut Microbiome

t of the microbes
intestines are
a “pocket” of

Gut Microbiome

There are roughly 100 trillion microbes in your
ut and only 30 trillion human cells. That mean
are more bacteria than human.
are 10 times the number of bacterial
man gut than in the entire hum

there are up to 5,00




9/24/2025

Gut Microbiome...an extra organ in
your body!

Core Roles of the Microbiome

Itogether, these microbes may weigh as igestion & metabolism
uch as 2—5 pounds (1-2 kg), which mune regulation
ughly the weight of your brain.
er, they function as an extra or;
and play a huge role in

Microbial Dysbiosis

So just like anything, it can wor

for us or against us... !
q
Dysbiosis: * Reduced diversity
When * Loss of beneficial microbes
Balance » Overgrowth of harmful microbes
Breaks ¢ Changes in permeability leading to
inflammation
* Linked to IBS, depression, anxiety
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Made in the Gut

Dopamine precursors
* They don't all cross the BBB, but influence mood and
cognition through immune and neural signaling.

DYSBIOSIS CAN REDUCE THEIR PRODUCTION
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Generalized Anxiety Disorder

tients with generalized anxiety disorder
) had lower microbial richness and
ity, as well as reduced levels
es spp. and reduced mi
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Vagus Nerve: The Key Highway
/\ {eurological disorders:

4 \“‘ Brain . nss:cialeldiithI:uld;’sbiuls.
L

Ly ) Neurodegenerative disorders
/ + Alzheimer's disease

et + Parkinson's disease
s \ + Hurngon dsease

\ + Muliple sclerosis
Bidectonal Psychiaticdisorders
| communication )
T + Depression
+ Anxiety
+ Schizophrenia

+ Autism spectrum disorder

C symptoms involved Wi
urotransmitter dysfunction

+ Constipation or diarrhea

« Gastrointestinal bleed

+ Irritable bowel syndrome

+ Inflarnmatory bowel disease;

Crohn's disease and ulcerative
colifs
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Anxiety & Stress Reactivity

'ts with Dysbiosis show exaggerated stress responses
flammation alters neurotransmission increasing risk of anxiety
t-directed therapies help-showing how powerful the gut can be

Cognitive function - Mood
Expicit Hippocampal dysfunction Anxiety l
xplicit memory 3 i Social alterations
(conscious) ~| Impaired memory |< — Sensitivity Stresss

i Depression |,
iAttentipn i 'r 1‘ +

HED
Sucrose
Fructose |-,
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Anxiety and Ulcerative Colitis

n addition, a prospective observational stud
owed that ulcerative colitis patients with
iety exhibited a reduction in fecal
obiome richness and diversity, the
ances of Prevotella_9 and Lachn
|mmunoglobulln proteins



Depression and Gut Microbiota

Studies showed that gut microbiome dysbiosi
as associated with the occurrence and
elopment of depression

y found obvious differences of f
composition between
jor depressi

The Microbiome in the prpa Depression &
Context of Dep ) R
v Mood Disorders
@ \ Research
LJ H .
ﬁ’:"m,:? e consistently shows:
= ==+ Low diversity
==l —— * Inflammation
}( 3 3 * Diet and
y Probiotic/pre-

biotic support
} O effective adjuncts
St to standard care

21

Microbiota

Gut ;;ii{q
sorders. RSN
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Depression and Microbiota
Another study found a relative reduction in the diversity
of gut microbiota in patients with current depressive
episodes
dditionally, a study based on a large microbiome
pulation cohort showed that Dialister and Coproco
were decreased in patients with depression
more, the evidence showed that MDD p
levels of Prevotella, Klebsiella, Str
I, but lower levels of

20

Bipolar disorder

Bipolar disorder patients had higher
bundances of Clostridiaceae, Collinsella, a
phyla of Actinobacteria and Coriobact

50 SHADES OF -{cZ%i v cg

MissDiagnoses.com

Cognition & Brain Fog

(problems with focus,

clarity memory, cloudy,
mentally sluggish) .

Gut inflammation <>
neuroinflammation

SCFAs protect brain
Sleep/diet help clarity

24
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Gut Microbiome, Natural Products and

Neuroinflammation

* Neuroinflammation ties it all together... Behavior
¢ |nflammation from the gut crosses BBB causing...
= Microglial activation in the brain... Brain
Contributes to mood disorders and cognitive changes Dietasy : “““ Cot mierebiots L ‘:
THE HOPEFUL MESSAGE: matural | 1 |
o GARA producing bacterts. Emr\) enression-like
ifestyle shifts with improved diet, sleep, stress and exercise all reduce it b ml‘o-m- P, § et
euroinflammation. Probiotics | 1 Ot et gt i | Utomermne . Deaioe
- Preblotics @ I ;"""E l’:::"i":ll“""'" § Anxiety-like behavior
] 4 Postbiotics | 1 Puiescibacteria : 'i‘"” B e L'Il A Schizophrenis
" ol
= P Fraits i 1 Phascolaectobactriom | FHDNE IS g Jepp symptoms
# ' i | | Hoctrvdacene ! ol / iy ¥ Antisoctal belnylor
£ " " ; I | Turicbacter o) n autistic children
l_I:IEALTHY LIFES Spice : Vo Pl
155), il ™y Diary products, a
| Lachnospiracese
J |

—— 'H\T
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[ Increase | Decrease)

Diet Overview

Case Vignette
* DIETISTHE
IBS + anxiety Diet & TTERer] FOUNDATON OF
probiotic | GUT HEALTH
sleep, mood .
* Food-firs
approach

Fiber-Rich
Foods

*  MAIN FUEL FOR BENEFICIAL
GUT MICROBES!

* Whole grains, legumes,

* Fermentation produces
short chain fatty acids like
BUTYRATE

¢ Reduces inflammation and
supports brain health

25-30 g/day recommended
* Most only get half!

¢ Reduce Ultra-
processed foods
and anything
Processed,
Packaged and
Preserved

Prebiotic Fiber

e AKA: Soluble Fiber

— Food for Good Bacteria

fruits, veg — Dissolve in water and other body fluids. When it
;{Lebi)otic fibers (soluble does, it forms a gel-like material as it passes
1oer,

through. Once it makes it to the colon, it feed

ur good gut bacteria.

nted by gut bacteria to produce s
ike butyrate which nouri
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Short Chain Fatty Acids and Signaling
from the Gut Microbiome

Insoluble Fibers

AKA: The Digestive Sweeper
doesn’t dissolve in fluids.

stead, it absorbs fluids and sticks to other
erials to form stool.

==========

cess leads to softer, bulkier —

32

Fermented Foods
Short-Chain Fatty Acids (SCFAs)

SUPPORTING THE GUT BARRIER

Fermented Foods

4

. q q Pickled Vegetables Saverkraut Yogurt
Fiber fermentation Support gut barrier, SEEE YEgREES auerkrau g

produces SCFAs reduce inflammation
butyrate, acetate and & communicate with
propionate the brain

live microbes
kimchi, sauerkrau

Low fiber = low
SCFAs= MISSED
OPPORTUNITY FOR
BRAIN HEALTH
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Omega-3s & Polyphenols

A Exercise &
Fatty fish, flax, walnuts- reduce inflammation N . Microbiome
Berries, tea, olive oil- support microbial diversi A3

gether they reduce neuroinflammation and

s ¢ Regular moderate
note resilience. 8

exercise

* Walking 3—-4x/week

* INCREASES
MICROBIOME
DIVERSITY

* Enjoyable,
sustainable,
CONTISTENT




Sleep &
Circadian

* Poor sleep loss disrupts microbiome
* lIrregular schedules or less than 7 hours
per night increase inflammation and gut

Rhythm permeability.
¢ Limit late caffeine and develop a good

bedtime routine with good sleep
hygiene.
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HPA Axis & Stress

E HPA AXIS IS OUR STRESS RESPONSE
TEM

tress - cortisol
/N permeability AND DRIVES INFLAMMATION
ulation is a therapy in itself

Extended Exhale Breathing
Exercises
ening your exhale is the quickest way to

the body into relaxation mode.
steps below for this techniqu
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Stress
Management

* Stress directly impacts the
gut barrier and P
permeability which
increases inflammation and
leads to dysbiosis

* Mindfulness, yoga, nature,
breathing improve both gut
and mental health

¢ 2-10 min/day can be
beneficial

38

Breathing Exercises for a Healthier
Gastrointestinal Tract

Practicing breathing techniques tricks the
ind into sudden relaxation, switching t
asympathetic state on and resulting i
healthier digestive system.

me breathing techni

40

Zen Breath
This technique is a basic breathing
meditation.
ick one of three points to put all of you
focus on:
ath coming in and out of your
r chest rising and falli



Counting

ting your breaths is great for beginne
e who has trouble focusing. Practi
ath technique by drawing all
one point. Asyou i
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Tension Release
’s how you can release tension and increase
teria in the digestive tract through breathi
Lie down for this exercise.
rarms at your side, palms faci
be easy and effortless

How Can You Improve Your Gut
Microbiome?

fermented foods: Fermented foods s
urt, sauerkraut and kefir all contai
acteria, mainly Lactobacilli,
ount of disease-c

How Can You Improve Your Gut
Microbiome?
a diverse range of foods: This can lea

e microbiome, which is an indicat
health.

How Can You Improve Your Gut
Microbiome?

it your intake of artificial
eners: Some evidence has shown
sweeteners like aspartame i
stimulating the



How Can You Improve Your Gut
Microbiome?

Eat prebiotic foods: Prebiotics are a type of fiber that stimulates the
growth of healthy bacteria.

Prebiotic-rich foods include artichokes, bananas, asparagus, oats and
P

9/24/2025

How Can You Improve Your Gut
Microbiome?

Eat whole grains: Whole grains contain lots of
iber and beneficial carbs like beta-glucan,
hich are digested by gut bacteria to reduc
ight, cancer risk, diabetes and other

How Can You Improve Your Gut
Microbiome?

Breastfeed for at least six
onths: Breastfeeding is very important for
e development of the gut microbiome.
dren who are breastfed for at least si
have more
ifidobacteria than tho

How Can You Improve Your Gut
Microbiome?

Eat foods rich in polyphenols: Polyphenols are
lant compounds found in red wine, green te
ark chocolate, olive oil and whole grains.

e healthy bacterial growth

How Can You Improve Your Gut
Microbiome?
Try a plant-based diet: Vegetarian diets may

elp reduce levels of disease-causing bacteria
ch as E. coli, as well as inflammation and

How Can You Improve Your Gut
Microbiome?

Take a probiotic supplement: Probiotics are
ive bacteria that can help restore the gut to a
ealthy state after dysbiosis. They do this b
seeding” it with healthy microbes



Brain, Behavior, and Immunity
Volume 48, August 2015, Pages 258-264
indomized controlled trial to test the effect of multispecies probiotics on cognitive reactivity to's:
Laura Steenbergen a,b, Tt , Roberta Sellaro a,b , Saskia van Hemert ¢, Jos A. Bosch d, Lorenza
Colzato
Its: Compared to participants who received t
o intervention, participants who receive:
ultispecies probiotics intervention sh
reduced overall cognitive reacti
as largely accounted f
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Which Probiotics were used in the
study?
tispecies probiotic containing:
bacterium bifidum W23,
terium lactis W52,
idophilus W37

ain Take-Aways from the study:

ecies probiotic supplementation re
ive reactivity to sad mood.

How Can You Improve Your Gut
Microbiome?

antibiotics only when
ary: Antibiotics kill many bad an
in the gut microbiome, possi
0 weight gain and

British Journal of Nutrition (2011), 105, 755-764
ssment of psychotropic-like properties of a probiotic formulation (Lactobacil
veticus R0052 and Bifidobacterium longum R0175) in rats and human subje
Michael Messaoudi, et al.

y subchronic administration of Probio
lation significantly reduced anxi
rin rats and alleviated psy
nteers (after 30

Effect of Antibiotics

ibiotic therapy alters patterns of gut
iota and when given early in life
nd childhood) may shift th

10



Antibiotics

his relationship is seen in livestock animals

en low-dose antibiotics to enhance gro
eight gain, and this relationship in
is also being explored.

Seafood

en considering brain health, fish and seafood ar:

ong the most nutrient dense foods that one ca

ga-3 fatty acids are a group of essential f:
u must obtain through your diet bec
can't produce them on its own

salmon and albacore tu

Dark Chocolate

hocolate is rich in many mood-boosting compounds.
sugar may improve mood since it's a quick source
for your brain
more, it may release a cascade of feel-g
ds, and a substance chemically similar
ids that has been linked to improve

alth-promoting flavo

The take-away...

tty fish like salmon are rich in omeg

The take-away...

Dark chocolate is rich in compounds
y increase feel-good chemicals i
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Fermented foods

rmented foods, which include kimchi,
urt, kefir, kombucha, and sauerkraut
ve gut health and mood.

entation process allows liv

The take-away...

ce up to 90% of your body’s serotonin is produced i
r gut, a healthy gut may correspond to a good m:
nted foods like kimchi, yo%urt, kefir, kombuc
ut are rich in probiotics that support gut

Serotonin

rotonin is a neurotransmitter that aff
y facets of human behavior, such
stress response, appetite, a

Bananas

hen the banana is still showing green on the peel, it is

cellent source of prebiotics, a type of fiber that help
ealthy bacteria in your gut.

st gut microbiome is associated with lower r.

Bananas

ey’re high in vitamin B6, which helps synthe
-good neurotransmitters like dopamine

ore, one large banana (136 gra
grams of sugar and 3.5

ber, sugar

The take-away...
nanas are a great source of natural sugar, vitamin B6,

prebiotic fiber, which work together to keep your
r levels and mood stable.

1
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Oats

Great source of fiber which helps slow your
digestion of carbs, allowing for a gradual
elease of sugar into the bloodstream to k
r energy levels stable.
study, those who ate 1.5-6 gr
eakfast reported better
is was attri
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Berries

» Research has shown that eating more fruits and vegetables
is linked to lower rates of depression
Although the mechanism isn't clear, a diet rich in
ntioxidants may help manage inflammation
iated with depression and other mood
ers
particularly hiﬁh in anthocyanins, a pigm
in berries their purple-blue color.
iated a diet rich in antho
e

The take-away...

Oats provide fiber that can stabilize your
lood sug

ar levels and boost your mood

=

Nuts and seeds

Nuts and seeds are high in plant-based
proteins, healthy fats, and fiber.
ditionally, they provide tryptophan,
ino acid responsible for produ
-boosting serotonin.

The take-away...

erries are rich in disease-fighting anthocyanins,
hich may lower your risk of depression.

Nuts and Seeds- Research

A 10-year study in 15,980 people linked
moderate nut intake to a 23% lower risk
f depression
0 certain nuts and seeds, such as Brazi
almonds, and pine nuts, are good
of zinc and selenium.

these minerals, whi

13



The take-away...

+ Certain nuts and seeds are high in tryptophan, zinc, and
selenium, which may support brain function and lower your
risk of depression.

The take-away...

+ Coffee provides numerous compounds, including caffeine
and chlorogenic acid, that may boost your mood. Research
suggests that decaf coffee may even have an effect.

The take-away...

» Beans and lentils are rich sources of mood-boosting
nutrients, particularly B vitamins.

83
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Coffee

+ Increases the release of mood-boosting
neurotransmitters, such as dopamine and
norepinephrine

study in 72 people found that both
inated and decaffeinated
ignificantly improved mood ¢
bo beverage, suggesti

Beans and lentils

« an excellent source of B vitamins, which help improve
mood by increasing levels of neurotransmitters like
serotonin, dopamine norepine‘phrine, and gamma
aminobutyric acid (G'ABA), all of which are important fol
regulating mood

rthermore, B vitamins play a key role in nerve signali
ich allows proper communication between nerve ce
vels of these vitamins, especially B12 and fol
n linked to mood disorders, such as dep
e a good source of zinc, magnesi
-heme iron, which may i

Patient Assessment

&

NOW THAT WE KNOW ABOUT THE GUT HOW CAN WE ASSESS AND ENGAGE
MICROBIOME AND HOW IT IS AFFECTED OUR PATIENTS?
BY DIET AND LIFESTYLE...

84
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Clinical Assessment

What does your daily diet look like?

How are your bowel habits?

Patient Education Tips

ain simply
ain language like: “Your gut bacteria help make
that your brain needs to feel good.”
nall changes and encourage grad

How is your sleep? ient commun

Have you used any antibiotics recently?

How is your stress level?

What other medications are you on?

Readiness to change?

Interventions & Tools Clinical Pearls

rt with a Four Week Plan

Id be Consistency >

Key Takeaways

* Microbiome and mental
health are INSEPARABLE

« Diet/lifestyle = first-
line...CHANGES CAN BE
POWERFUL, LOW-COST
AND ACCESSIBLE

* Probiotics = adjunct

* THE FOUNDATION IS
HEALTHY FOOD, FIBER,
FERMENTED FOODS
AND HEALTHY, ACTIVE
LIFESTYLE WITH STRESS
REDUCTION

89
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