


Just what is the
microbiome?

The ecological community of
commensal, symbiotic, and
pathogenic microorganisms

that literally share our body
space.

-Joshua Lederberg
LL ¥



Integrated with nearly all chronic diseases

* Mood

e Chronic inflammatory conditions
* Neuroinflammatory conditions

* Cancer

* Autism

* Metabolic problems — obesity,
diabetes

e Liver diseases
e Skin disorders




(@) Neurotransmitter Pathways

Tryptophan
hon llm
ron
""':, tryEeophan Aydroryisse MTHF
Vizamin C ) 83 fyvesine bydronykise
Vitarsin O Vizamin C
Witarnin O
-
S-Hydroxytrytophan L-Dopa
(SMTP)
STOMSNC 3000 SO
PSP | o ST 3m0in0 SO\ »
::\rt\:rrbwo t » decarbanyiore
v -
Serotonin Dopamine —
¥ ) . "
N-oceny! g3y | MAD Witarmin dopomine SAMe ‘m-
trensfessse ron “"’; #-tydronytave fron | S
Metabolites
w Metabolites w
Acetylserotonin Norepinephrine —
SAMe SAMe | MAD
SAMe . pherylerhenciamine . COMT
. o | s -
’ 3 3
v Glutamine v
Melatonin Epinephrine
phromine B 83
prehetose ghtanhes SAMe | MAD
wron | COMT
ghtomate
detrpdezgenase 3% Metabolines
alpha-ketoghutarate ¢ P Glutamate ¢—— Glutamic Acid —
< » PL2 o (pyridcasl-S phcachate) activated form of vearin Be
srenotignifecsse BE ghtomsre NI = imethyRetrabydeoioiate) active form of folate. NTHF &
86 | decerbaxylose [GAD) required for the production of tetrabydroblopternn, 8 cofacior in this
H ‘
Note: arinotransferase aka transaminase NAD = moncamine axdase
COMT » catechol-o-metyl translersse
GABA SAMe = endogenous levels can be wpported with Mg, MTHWF, and
mathylcobalamin
Colsctorn» l s B

CLaBrjx

labrixcom | P: 877 6569556




Lews v @
[ hy e yn vy @
Lbsv s me Ay O
D e k. J
L . 2
—agr v loms v P
NALName
ALY T~
B k. 3
(pemamty. v O
R el . J
B . J
“ CATY TV
LR . 4
ot prrr——t oy @ o~ < ’“‘r
m: v "' L e — ey L BT
Tmnme '\é.‘-)/ O‘l—*-—-
[ JEE——
P Ve P wlarinae

O v o e dod te bl et P

R i

TR R g T

Tina ‘dhn-p'o




Augments Hallmark
Inhibits Halimark

pks+ E. coli

Enterotoxigenic
Bacteroides fragilis

Fusobactenum nucleatum
Enterococcus faecalis
Alistipes spp.

Bacteroides thetaiotamicron
and B. fragilis

INTESTINAL
@  wMicroBlOTA @

0 dedoall

Other commensals
Toxins (BFT or colibactin)

BFT indicates Bacleroides fragifs taxin, pks+, colibactin-producing; TLR, toll-ike receptor.

A growing body of clinical evidence has uncovered finks between the microbiota and the Hallmarks of Cancer, These include butyrate, a short-
chain fatty acid; colibactin, a genotoxing and FadA and Fap2, bacterial mechanisms of Fusobacterium nucleatum.

Fulbright LE, Elermann M, Arthur JC. The microbiome and the halimarks of cancer, ALoS Pathog. 2017;13(9):0 1006480, dai ;10,137 1/jowrnal ppat, 1006480




The Future - there is a lot we don't know

* Genomic testing only recently
available

* The Microbiome Project

* Claire Fraser-Liggett and Dr.
Shuldiner — energy and obesity

* NIH — 162 clinical trials recruiting ‘g‘ i
in the United States . i| N
NN



Not just the gut

* Dr. Blaser — organisms of the skin and psoriasis

* Jacques Ravel and Larry J. Forney — 200 women and bacterial
Vaginosis

e Dr. Storch — viruses in the blood that cause serious pediatric fevers —
20 million hospital visits a year

* Lung, skin, and brain pathogens



Diagnostics - stomach

* Heidelberg test — stomach acid
* Betaine Hcl supplementation




Diagnostics — small intestine

* Small Intestinal Bacteria
Overgrowth (SIBO)
Graphical Representation

* Food allergy and sensitivity

100
o0

testing (Igk and 1gG) - "leaky gut"

/\/\ —— e Amino acid blood test

30
20

e Neurotransmitter urine test

0

Trace Gas Values Iin PPM

8:00 820 843 9S00 925 940 10000 10:22 1 10040 1100
st Hydrogen 3 6 5 1 12 S6 79 SO 46 S2
s Methane 0 0 0 0 3 3 3 1 2

Combined 3 6 5 31 75 59 82 51 48
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Analyte Result Unit per Creatinine L WRI H  Reference Interval
- = I
Phenethylamine (PEA) 27 nmolg — —2%-70
Tyrosine 12 smolig B T 28.75
Tyramine 19 pmolg — ‘_ —_— 3o
Dopamine 211 ——e P r 110-200
3,4-Dihydroxyphenylacesic acid (DOPAC) 331 P T NN W= a0 1000
3-Methoxytyramine (3-MT) 175 rmokg e w7 Y
Norepinephrine 21 bo'g —_— A_ — e 2
Normetanephrine 133 Ko e * —r0.215
Epinephrine 43 b9 =i * — . s
Metanephnne 55 TS ] a— _‘ a1
Norspinepheine / Epinegheine ratio 49 * —-—
Trypamine 03 pmolig T NSNS W= 040-075
e 8 bo'o = * — L o8
5-Hydraxyndolacetic acd (5-HIAA) 1450 V9 | —— 4600 - 6000
Glutamate 42 rmailg TS TSNS W= 90400
Gamma-aminobutyrate (GABA) 28 Mok iy S Y T
Glycine 2805 nmolig S ﬂ 350.- 1500
Histamine 32 - I ‘— 12.30
- 111 pmolg T e r 240500
Croatinine 125 ma/dL = ? _-— . 40



Diagnostics — large intestine

BACTERIOLOGY CULTURE

Dysbiotic flora

Commensal (Imbalanced) flora

4+ Alpha hemolytic strep
2+ Hemolytic Eschenchia col
1+ Proteus mirabilis

44
44
44
4+
2+

Citrobacter koseni

Enterobacter cloacae complex
Klebsiella oxytoca

Klebsiella pneumoniae ssp poneumoniag
Possible Salmonella spp

Sent to State for Confirmabion

* Comprehensive stool analysis +
parasitology x3: also tells us
about pancreatic function

* Fecal occult immunoassay

* Inflammatory Bowel Disease
blood screen

e Celiac disease blood screen
* C-reactive protein



Diagnostics - other

* Viruses such as EBV, CMV, HSV-6, Hepatitis panel

* Urinalysis

* Immune marker blood testing — CBC, cytokines, Th1/Th2
* Hashimoto's — thyroid antibody screening

* Lyme disease

* STl testing



Comprehensive Stool Analysis | Parasitology x1

Within Outside Reference Range Elastase findings can be used for the diagnosis
or the excusion of exocrine pancreatic
insufficiency. Correlations between low levels
Elastase 410 >200 pgimi and chronic pancreatitis and cancer have been
reported, Fat Stain: Microscopic determination

of fecal fat using Sudan IV staining s a
[’“’"‘ None - Mod qualtative procedure utilized to assess fat
absorption and to delect steatorrhea, Muscle
fibers in the stool are an indicator of incomplete
Muscle fibers Rare None - Rare digestion.  Bloaling, fatulence, feelings  of
“fullness” may be associated with increase in
muscle fbers. Vegetable fibers in the stool may

Fat Stain

Vogetable fibers Rare None - Few be indicative of Inadequate chewing, or eating
“on the run®. Carbohydrates: The presence of
reducing substances in slool specdmens can

Carbohydrates Neg Neg indicate carbohydrate malabsorption.

INFLAMMATION

Within Outside Reference Range Lactoferrin and Calprotectin  are reliable

Lactoferrin 8.0 <73 pgimb management of 1BD. Monitoring levels of fecal

Calprotectin® 85 <=50 oo are good predictors of IBD remission, and can

Lysozyme* 78 <= 600 ng/mL the GI tract

White Blood Caells None None - Rare bacteral and parasilic infections, with mucosal

Mucus Neg Neg




Treatment Options

e Antibacterial and antifungals

 Rifaximin, berberine, colloidal silver, oil of oregano, caprylic acid, undecylic
acid, bacteriophages, probiotics

* Fecal transplant — FDA?!?

* The Power of Poop (taken down)?
* The Fecal Transplant Foundation

* Helminths
* helminthictherapywiki.org

* Transit time helpers
* Ginger, fiber, 5-HTP, Jujube, bitters, hydration, vitamin C, magnesium



