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Gut health is the

key to overall
health.

- Kris Carr
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Crosstalk between glucagon -like peptide 1 and gut microbiota in
metabolic diseases . mBio. 2024 Jan 16;15(1):e0203223
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Functioncof:glucagen
like peptidel 1{Gl-P)
INn humans

Alleviation of Depression by Glucagon -Like Peptide 1 Through the
Regulation of Neuroinflammation, Neurotransmitters, Neurogenesis,
and Synaptic Function. Frontiers in Pharmacology 13 August
2024;11:560086

Modulates neurotransmitter secretion
Improves neuron survival
Suppresses inflammation
Improves neurogenesis
Improves insulin sensitivity

GLP-1 secreted from
neurons of nucleus
tractus solitarius

Suppresses
food intake

GLP-1 circulating
through blood

Enhances energy consumption
Improves glucose metabolism
Promotes insulin secretion
Decreases body weight

GLP-1 secreted from
intestinal L-cells
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Ozempic

AOver 1,000 genes play a role in obesity

AObesity T disease of the brain

ADiminishes food chatter

ASend postnutrient hormones to gut, brain, pancreas

AAllows for satiety
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Ozempic/heartimusele

ALose skeletal muscle mass
AHeart muscle mass reduction
AHeart muscle cell reduction
ABoth occur whether lean or not

MD Martens, YAbuetabh, et al. Semaglutide Reduces Cardiomyocyte Size and Cardiac Mass in Lean and Obese Mice. JACC: Basic to Translational s
Science, December 2024;9(12):1429431 @



Muscle massdos<Effects of medicallyinduced
welightllossooniskeletahimuscle

AGLR1 receptor agonists
AApproximately 40% muscle mass loss over 382 weeks on meds

AAgerelated muscle lossT 0.8% per year based on 8% muscle loss
per decade from ages 4670 years

ANon-pharmacological caloric restriction 10-30% of muscle loss

Prado, Carla M et alMuscle matters: the effects of medically induced weight loss on skeletal muscle.  The Lancet Diabetes & Endocrinology
November 2024;12(11):785787
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Side effects current GLP-1 drug users are experiencing

Nausea 36%%

Digestion problems 24%

| don't have any side effects 23%

Insomnia 22%

Diarrhea 18%

Fatigue 16%

15%

Dehydration

15%

Depression

Constipation 12%

Brain fog
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Loose skin or appearance insecurities

Other l 1%

Source. Nutaion Busmezs Joornal suryey targeling consumers who saild they currenitly tuke & GLPST medcation far weighteeluted cancerms, sged 19-25, Compluted October 2024

n*731; powered by the Suzy orline platform @



GLR1/SIBO

Researches suggest link between
GLR1 use and increased risk of SIBO
due to:

ADecreased gut motility

AChanges in gut microbiome

NW Carris,S Wallace,et al. 2024.Discontinuing semaglutide after weight loss: strategy for weight maintenance and a possible new side

effect . Canadian Journal of Physiology and Pharmacolog$02(6): 391395
Kato S, Sato T, Fujita H, et aEffects of GLP-1 receptor agonist on changes in the gut bacterium and the underlying mechanisms . Sci Rep 2021 Apr

28:11(1):9167 @



GLR1 factoids

AGI tract T largest hormone-secreting gland in our body
AReleases more than 20 different peptide hormones

AGLR1 lines both gut and brain ‘9
AGLR1 drug trials: W“ O
A52 weeks duration

ALed to 19 Ibs. weight loss (Ozempic)
AWegovy(high dose Ozempic) lost 27 Ibs. and 3.5 in. off waist

AMounjaroT 45 Ibs.; 5.5 in. off waist
AWeight lossstalls after a year

Heliyon. 2023;9(2)
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H Gasoyan W Butsch, et al.Changes in weight and glycemic control following obesity treatment with  semaglutide or tirzepatide by discontinuation

status . Obesity, 10 June 2025

In the real world, the use oiVegovy
produced far less weight loss than In
randomized clinical trials, largely
because people discontinue using
them or use lower maintenance
doses (over 80%)



GLPR1 increasepreingestivesatiation wvia
hypothalamic:cireuits

GLR1.
APlays pivotal role in signaling the termination of food consumption

AGLR1 receptor agonists:

ALinked to shifts in food cognition, including diminishechypothalamic
responses to food cues and alterations in the perception of food
palatability in humans

Conclusion:
Increased activity of DMH neurons increases preingestive satiation

=
KyuSikKim et al. GLP-1 increases preingestive satiation via hypothalamic circuits in mice and humans . Science, 27 Jun 2024385(6707):438446 @



Dysregulation of glucagdike peptidel L(Gl-P), gastricrinhibitorpolypeptide | (GIR), and
pancreaticpeptide(PP)-disrupts|cellularfunctions andrcontributes to:the) developme
of variousrinflammatory-and neurodegenerative-diseases

Dysregulation of metabolic hormones
(inflammation & neurodegeneration)
Damage to the Central

Nervous System : >
Proliferation.of
glialeells

\ (Astrogliosis)

Proliferation of
gliakeells
(Astrogliosis)

Glial scarring T

Functional
recovery l

Neuroprotection T

Astrogliosis l

Dysregulation of Metabolic Peptides in the Gut TBrain Axis Promotes N
Hyperinsulinemia, Obesity, and Neurodegeneration. Biomedicines. 2025; 13(1):132 @



Statins/G1-P1

AStatin use leads to significant increase in:
AHemoglobin A1C
Alnsulin levels
Alnsulin resistance (measured by HOMAR) i

ACaused sharp drop in GLP-1 1 nearly 50% by
end of 4-month period

GLP-1 (pM)

Statins aggravate insulin resistance through reduced blood glucagon -like peptide -1 levels
in a microbiota -dependent manner . Cell Metabolism, 6 February 2024,;36(2):408121.e5

GLP-1
* %
¥k
T T T
1 4 16
Weeks
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Leaky gut
(GB panel)

Mitochondrial GLP1
dysfunction dysfunction
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Leaky-gut negatively impacts:mitochondriakfunction

ATriggers oxidative stress
ADisrupts mitochondrial processes

ALeads to impaired energy
oroduction

Alncreased inflammation generating w
reactive oxygen species (ROS)

AExpression of LPS
AEnding in cellular damage

Intertwined Relationship of Mitochondrial Metabolism, Gut Microbiome and Exercise Potential . International
Journal of Molecular Sciences23(5),2679




Leaky-gut ecandegatively-affect-adlproduction

ALeaky gut disrupts microbial balance, leading to decrease&CFas
production and lowered GLP1 levels

Alnflammation can inhibit GLR1 production and function

ALPST decreased GLPL production I % 1

GPBAR1

I e \

Consequences: N —
p t ‘ "/JGPR43
2 ¢ - SCFAs : - /“ GLP-1
Almpaired glucose control N e
Alncreased diabetes risk ‘ ¥

UsudaH, Okamoto T, Wada KLeaky Gut: Effect of Dietary Fiber and Fats

' ' “ Incretin hormones, obesity and gut
microbiota . Peptides,2024;178:171216
on Microbiome and Intestinal Barrier . Int J Mol Sci2021 Jul

16:22(14):7613 @



Mitochondriabdysfunction/GLEP

Almpaired mitochondrial function can lead to decreased GLA RA
sensitivity and signaling

AConversely, studies show activating GLR can positively influence
mitochondrial function

GLP-IRAs

Luna-Marco C, deMarafion AM, et al.Effects of GLP-1 receptor agonists on mitochondrial function, inflammatory markers and
leukocyte -endothelium interactions in type 2 diabetes. Redox Biol 2023 Oct;66:102849
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BRAIN

¥ Satiety
Inflammatory
Neurodegeneration
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GUT MATRIX

THYROID .~
4cct 6RUYqYkt Wl Rt L
¥ Thyroid hormone levels

MUSCULOSKELETAL

SYSTEM

Arthritis/Joint pain
Y Soft-tissue injury
Cytokines, MMPS

CARDIOVASCULAR

BODY II__i\I/é_{Ic_%ylz‘un_ction
COMPOSITION Toxins/chemical overload
Obesity

INSULIN Gl TRACT

Food sensitivities
Leaky gut syndrome
Yeast/Fungus
Dysbiosis‘ Good bacteria)ﬁ

&

Blood sugar problems
Insulin resistance
Pre-diabetes/diabetes




Food=sensitivities anddifestyle contribute to
Inflammationitinyourpatients

inflammation in the GI tract

Antigens and toxins trigger ‘

" nnﬂ'ﬂ ‘

Gut & Mucosa Associated
Lymphoid Tissue (MALT &
GALT)




Transmugrationfofrantigens!induce @amimmune

response

Th1l dominance results in heightened
inflammatory response




Triggers ofiincreased gut permeability

AAntibiotics AYeast/bacterial overgrowth

AAcid blocking drugs AChronic stress

ANSAIDs ASleep deprivation

AHeavy metal exposure AChronic inflammation

AEnvironmental toxins AAlcohol

AConcussion AGluten

ACaesarian birth ADairy foods

ALiver toxicity ASugar

AGut dysbiosis AArtificial sweeteners

Food sensitivitie Food additives/emulsifier

Dr. Robert Silverman]mmun%ﬂ ( > @



ROLE OF GUT MICROBIOME IN AUTISM

AGut microbiota associated with Autism

AGut alters immune system and metabolism

AHigher intestinal permeability with higher antigenic load from Gl
ALPS increased in Autism

AGut microbiome less diverse (ASD)

ACandida twice abundant in Autism

AUp to 90% of people with Autism suffer from gut problemsience oaiy vay 2.

2019

Frontiers in Cellular Neuroscience June 2017. Reviewed over 150 papers @






Groundbreaking Pilot Evaluation Unvells Insights into Food
Reactions and Contaminant Exposure in Children and Youn

Adults with Autism Spectrum Disorder

Chicago, ILt January 27, 2025 Precise Health Solutions announces the completion of a
comprehensive evaluation investigating food reactions and ongoing chemical contamineg
exposure among children and young adults with autism. Findings highlight significant
concerns regarding whole wheat, gluten, gliadin consumption, and exposure to chemice
contaminants, including ochratoxin and multiple other toxins. Key Findings include:

ASevere Reactions to Gluten/Whole Wheat

AOchratoxin Exposure
ANotable Changes in Metabolic Nutrient Markers



Food
Sensitivities

Which came/first? Thechicken or the €gg?
&



Inflammation
VS.
EXposure




1gG/C3d

food sensitivity |

.
./’
/

-
V%)



FIT TkesiTechnology Showing Enhanced Sensitivity

Comparison of conventional conjugate: single pathway with enhanced conjugate: dual pathway

Conventional conjugate generates only one signal

Anti-1IgG-HRP
Bound to Hu IgG

Human IgG bound to Food Antigen

Enhanced Conjugate generates two signalBatent # 8,309,318

Anti-C3d-HRP Anti-IgG(1-4)-HRP
\ Bound to Hu 1gG(1-4)
why /
-« ‘>
, Food Antigen
‘>
3d
Enzyme

Well of ELISA plate with Food antigens



FoYd¥dnditbitikUteR apR21R/ayRdJity K LU |

ASystemic inflammatory response  AAnxiety, depression, mood

AMitochondrial (dys)function ANeurodegeneration
AJoint pain AAutoimmune issues
AMuscle pain/tightness AFatigue

AGI symptoms ABody composition issues
ABrain fog ACV issues

GLP-1 signaling



Formation of i odulatory and (@
@ in?l?n:::\:?oc:y fTa‘::’n‘mrol gno::z ;:‘otoins. Release of tight junction I mmune CO m p I ex

proteins and opening of

{ S nnchons, Cytokines, uu@r cells and Form atl on
?h:l' o .,Q‘H,, ]? Tf! U&J’ %.) :::Lt::\d::ntux:o?:wgoﬂing
/ /5/ I | intestinal epitholial colls

Foods and
additives
enter gut . .
; |IC deposited in
= tissues
Passage of diouryo
R‘o pct:idoe: ar‘::etilg: :
i Release of TNF-a l
and Interferon-y C l
D o Jonoan p omplement
Proteints grte - s wﬁ“’&,\éé‘ . .
proson‘_‘o__ <_> e ACtlvatI G h

Production of
Abs against
tight junction

: o [/ proteins -
Pkl ton of QUGS Productionemsy IMMUNE Inflammation

antigens to @i2) of IgG and Complexes
T-lymphocytes antigens to B cells IgM Abs

and induction of agalnst

humoral immune dieta

response pept

Symptoms

S
Modified from AristoVojdani© 2015 @



Complementssystems

AAN evolutionary part of human immune system

AConsists of family of protems Including C3r can activate one

cUYqd6 Il WagYWl I R2ZUWDWRUNGE GG ¢ qRYULWR
Hct Acl Dw

APart of the innate immune system

ACan also be recruited and brought into action by antibodies
generated by adaptive Immune system

HM Yang, CK Oh, H Amal, eta.lJH6 ¢ URt qRAWRUt RN qUWRUqYWn WG ¢ aWG! W1 YA RU¢ U# 1) UhRrosylatiéanAod 1J R G |
C3. Sci Advances,14 Dec 2022;8(50)

AMaximl_J_m complementactivation Tachieved during pathogen
recognition leading to prainflammatory milieu

Merle NS, Church SEFremeauxBacchi V, RoumeninalLT.Complement System Part | - Molecular Mechanisms of Activation and Regulation . Front
Immunol. 2015 Jun 2:6:262
AR

©)



Effectorifunctions of: lgG antibodiesignti™s A 1

Pentraxins

lgG

immune complex

C

Complement
activation

‘ Cba

aFcyR‘

Y Y

0 FcyRIIB

v

7 >0 C5aR
Dectin-1 FcyRIIB l

N

IgG antibodiesT powerful effector molecules that can mediate

tissue inflammation by complement activation

lgG and[ HReceptors in Intestinal Immunity and Inflammation . Frontiers in Immunology 11 April 2019;10:453927
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Whendees: aprovidercondeGat [Bariie P Ran?|

AFood sensitivities
AIBS/IBD

ACeliac

ASIBO
APost-concussion
ADigestive/skin issues
AWeight loss/gain
AAutoimmune conditions

AJoint/disc injuries

ABrain fog

AFatigue

ANeurodegenerative conditions
AASD

ALiver dysfunction
ABlood-sugar issues

ACV concerns



Gut Barrier Panel

Candida Positive Positive

Zonulin Negative Positive

Occludin Negative Negative

LPS Positive Negative




Gut Barrier Panel Sample Type: Bloodspot

Name: LAST NAME, FIRST NAME Date Drawn: 01/01/2025
Date of Birth: 01/01/2000 Date Completed: 01/05/2025
Accession Number: 11111 Provider: Provider's Name

Gut Barrier Panel

KBMO has created a unique Gut Barrier Panel which in recognition that leaky gut occurs across a spectrum we have included the following
gatekeeper markers: Candida, Zonulin and Occludin and LPS. For each marker, we measure IgG 1-4 /C3d in addition to IgA 1 and 2.

Gut Barrier Panel

IgG1-4+C3d IgA1-2

Cut off Cut off
Candida NE [ A I ] P | A
Zonulin ega Y V. Re 1A |
Occludin ege /N agative Y
LPS ege /N Pa 1A

©



Stable Gut Microbiota Gut Dysbiosis
Tight junction competency Excessive zonulin pathway activation
in absence of zonulin pathway activation| [leading to abnormal intestinal permeability

Dz < \/ O O

Zonulin
Receptor

Transcellular

Antigen
Sampling O
Lysosomal x
Degradation

Zonulin

v Tight Junction
Gene Exressionﬂ

Excessive Antigen

Trafficking

® Cytokines > 4

® Inflammation \!

TNl o T-cell activation
& & cell activatio Qi}
Loss of Tolerance [ m\

Controlled g &é
Antigen f «f\\'

Trafficking /|

%s://onlinelibrary.wiley.com/doi/lo.1002/dmrr.3309

[



OverviewHoZomulln
GLIADIN &

AProtein synthesized in intestinal and liver 0/

cells 4 é} INTESTINAL
AKey biomarker for intestinal permeability %7 EQQIEE;I%
AOnly reversible regulator of intestinal \0 Q\ ZONULIN
permeability \0 RELEASE2

AElevated levels of Zonulin associated with:

Non-Celiac

Clinical Gastroenterol Hepatol, 16 Aug. 2012

Algg‘;@gg € Celiac Disease Gluten Rh:rl:rr:r]iatitsmd Type | Diabetes
Sensitivity
~~ —
Adult Glucose Inflammatory ‘ ’ Multiple Nonalcoholic Fatty
Intolerance Bowel Disease Sclerosis Liver Disease
‘ A

©



ZonulinligG Antihody-Measurement
Resolves Rroblems witho Zonulin RrotelmsELISA

. Eliminates Crosgeactivity:unique recombinant Zonulin protein
eliminateshaptoglobin, properdin, complement fragment cress
reactivity

. Positivity rate: eliminates &nulin blocking andbw positivity

rates

. Sample timingserum IgG @ncentrationis stableg assures

accurate measurement

. Sampletype: { SNHzY 2NJ . f 22R { L2 0XXXX

O YY)

0T

3344001




Clinical gem

AOccludin essential in tight junction stability and barrier function

ATogether, Zonulin and occludin are gate keepers of the tight
junctions proteins when functioning properlyT they prevent large
molecules from crossing the intestinal barrier into blood stream,
where they can elicit an immune response



LPS

ALPS - major outer surface membrane components present in almost
all gram-negative bacteria

AMany of these bacteria are pathogens

AActs as extremely strong stimulator of innate immunity in humans
AEndotoxin

ATriggers release of vast number of inflammatory cytokines

ACan create direct epithelial damage in gut

ACrosses BBB

APresent in triglyceride (TGJich, very lowdensity lipoproteins (VLDL) in
systemic blood flow

AComponent of biofilms

Farhana A, Khan Y.&.ipopolysaccharide . Biochemistry, [Updated 2022 Apr 21]

Maldonado RF, SeCorreia |, Valvano MALipopolysaccharide modification in Gram -negative bacteria during chronic infection . FEMSMicrobiol Rev.
2016 Jul;40(4):48693 -
SH Rheelipopolysaccharide: Basic Biochemistry, Intracellular Signaling, and Physiological Impacts in the Gut.  Intest Res 2014;12(2):9095 @



LPS-Induced Mitochondrial DNA contributes
to NLRP3 inflammasome

e . ,.
3
NLRP3 ‘.0 ®
TLR4 Stimuli ® ®
. o ©®
®

Mitochondria

[dNTPs| | g™

. =)
l Inflammasome
IRF1
NF-kB S
I - > - =
Pro-IL-13
Nucleus Cytoplasm

Rebecca CC, Caroline LH, Kate £ell Research Oct. 3, 2018.https://doi.org/10.1038/s41422-018-0093-8

©


https://doi.org/10.1038/s41422-018-0093-8
https://doi.org/10.1038/s41422-018-0093-8
https://doi.org/10.1038/s41422-018-0093-8
https://doi.org/10.1038/s41422-018-0093-8
https://doi.org/10.1038/s41422-018-0093-8
https://doi.org/10.1038/s41422-018-0093-8
https://doi.org/10.1038/s41422-018-0093-8

Role of Endogenous Lipopolysaccharides in Neurological
Disorders. Cells. 2022;11(24):4038

$ -
LPS LBP

.y Y

TLR TLR-MD2
Complex TRIE NOD-Iille Receptor
MyD88 TRAF3 RIP2
IRAK1 IRF3 TAK1
IRAK2 l l
l MAPK Activation

TRAF6 IRF3 NFkB Activation

TAK1, TAKB Type 1 1
IFN

Pro-inflammatory cytokines
Free Radicals

COX-2

Chemokines

Cytloklnes

! ! l

Neuroinflammation Loss of Synapse  Neurodegeneration

IKKa,IKKB

'

NFkB

P50 P65

&



Front. Immunol., 11 January 202
Sec. Inflammation. 2020;11

&
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/(R)ACTION PLAN

Reset diet/lifestyle/mindset

Remove unwanted pathogens

Replace needed digestive enzymes and stomach acid
Regenerate damaged intestinal mucosa

Re-inoculate with quality pre and probiotics

Reintroduce certain foods removed in step 2
Retain your health and Gl integrity

QO0O0000

©



Candida

ASerratiopeptidase
ACaprylic acid
AOregano oil

ASBI

AProbioticsT
Lactobacill strain

ABetaine HCI
AVitamin D

AVitamin B6
ACalcium EDTA
ABlack cumin seed oil

Zonulmfoccludin

AProbiotics T B.
longum, L.
rhamnosus, L. reuteri

AVitamin A, D
AZinc carnosine
AL-glutamine
ACollagen peptides
ACurcumin

ASCFA butyrate
AL. glutathione

LPS

A Probiotics: L. bacillus,
Bifidobacterium, S.
Boulardii

A Prebiotics: XOS

A L-glutamine

A Polyphenols

A Glucosamine HCI
A Omega3 FA

A Activated charcoal
A SBI

A Berberine

A Sulforaphane

©



Gl Integrity

PRM Resolve
Digestive Complete
Gl Defend

UltraBiotic S. Boulardii

foHtk GutlNotocol

2scp TID

2sg TID

2 caps per meal
1 scp BID

2 caps daily

©



