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Clinical Case: Crohns Disease
& Celiac Disease

The patient is a 16-year-old female from Brazil with a confirmed diagnosis of Celiac Disease approximately 2 years
ago. She was referred by a medical colleague for a second opinion and further evaluation via online consultation due to
persistent episodes of blood in the stools, despite adherence to a strict gluten-free diet.

Initially, the patient reported partial improvement in gastrointestinal symptoms (bloating, abdominal discomfort)
following the implementation of a gluten-free diet, but noted ongoing hematochezia (rectal bleeding) over recent
months.

At the time of consultation, she was following an anti-inflammatory elimination diet, avoiding gluten, dairy, lectins, and

refined sugars. Despite this, her symptoms persisted, and inflammatory markers remained elevated.

To manage presumed intestinal inflammation, the patient was prescribed Budesonide (Corament®) at a dosage of 9
mg/day. However, instead of clinical improvement, there was a notable worsening of systemic inflammation, with C-
reactive protein (CRP) increasing from 17.95 mg/L to 32 mg/L after initiation.

Given this paradoxical response, a dietary switch to a Ketogenic (Carnivore) Diet was implemented. The patient
experienced dramatic clinical improvement in terms of stool consistency, reduction of bleeding, and abdominal comfort.
Her energy levels and mood also improved on the new diet.
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CLUNICADO
APARELHO DIGESTIVO
ALAMI AL St L AL

Cf’ | O Bertoling da Costa Neto
Procedimento: COLONOSCOPIA Data: 26/06/2025

idade: 16 anos
Convénlo: UNIMED DIVINOPOLIS

Anestesista: Jodo Dario Ribeiro

' LAUDO DESCRITIVO:
?nmmumndnnnmmlmd-mnmﬁw.um:- haamants hivaremisde @
'

| mmmmm por exsudato, Realizadas bidpsias (V1.lleo terminal).
’-;vmho-udw‘

immmmw-wmmmwum. Realizadas bidpsias (V2.colon
direito; V3-cblon ransverso; V4 colon esquerdo).

Caltrs, peristaltismo o elastciade parietal estdo preservados.

foo s skenc o B @ Clinical Summary:

nOuCtUSAo This patient has confirmed terminal ileitis, which is a hallmark of Crohn’s

(hcnras akoses em fea formnal disease, especially in adolescents. The presence of ulcers, edema, and

frrmbmpeioe hyperemia confirms active mucosal inflammation. The rest of the colon

' Obs. Presenca de plicomas @ mamilos hemomosdinos no canal anal. . . . . . -
and rectum appear intact, suggesting localized disease, typical of ileal
Crohn’s without colonic involvement (at least macroscopically).
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CUNICADO
| APARELHO DIGESTIVO

. (-_'—;? Dr. Bertolno da Costa Neto

Procedimento: ENDOSCOPIA DIGESTIVA ALTA

Preparo: Midazolam+fentanil.
" LAUDO DESCRITIVO:

'wmwmmmcmmm

Mucosa distal levemente tumefeita, espessada, com erosdes, hiperemiadas, mencres que 5 mm, ndo confluentes.
TJMMM@WWIWW“MWHWMM.

Liquido géstrico de volume mmnmhmm;nmmmwmwwm-m
mmmw;mwmm;m;wmnmmaam.mmmumm
fechado, Piloro edemadiado, hiperermiado e com discrela deformidade.

Bulbo duodenal anatbmico com mucsa com aspecio caoetado. Segunda porg3o duodenal o Summary of Upper Endoscopy:
discetaments reduzido, com dreas erodidas @ com aparents fus30 de pregas. Realzadas bdp . .

[ No hiatal hernia.
CONCLUSAO: - ¢/ Grade A erosive esophagitis.

Ausiect d Nl Exclall e (G A e Los Argus). * 1 Mild chronic pangastritis.

mmm( )posiio () negato * X H. pylor| negative.
e ' « &, Scalloped duodenal folds and concern for celiac disease or

immunological disorder.
*Awaiting histology for final diagnostic confirmation.
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VITAMINA D 25 HIDROXI

FATOR ANTI-NUCLEAR (HEP2)

FERRING!
[Frmcevmions |

ue
uorescéncia Indireta

Reagente
N3o reagente
N3o reagente
N3o reagente
N3o reagente
Reagente

~ uso soB
PRESCRIGAO
MEDICA

Envelope Nuclear

Hucleolo. . v e e e i s c i i s e e s enwns
Citoplasma

Aparelho Mi

Placa Metafas

CO RAM ENT®MMX® 9mg

budesonida

USO ADULTO
USO ORAL

Contém 30 comprimidos

NA revestidos de liberagdo modificada

Padrioc: Nuclear Homogéneo (AC-1) VB4l

Titulo: 1/640 AMOSTRA GRATIS

MATERIAL
MMX® - tecnologia de revestimento para liberagéo coldnic

METO QUIMIOLUMINESCENCIA

82,9 pg/mL

alor de referéncia: Nie reagente

RESULTADO :

INSULINA

INTEIRA)

ultado: 50,3 pg/mL

valor de Referéncia: 15,0 a 65,0 pg/m

Senslbilidade: 1,2 pg/mL Linearidade..: 0 pg/mL

Data da Gltima alteraglo de layout: 14703/

Sangue
o: Imunoturbidimetria

1,250HD3
250HD3

L 5 1
ARlto...ceceeneo. ot Malor gue 3,

CALCIO IONICO

Seletivo

Ionico..........: 5,08 mg/dL

1,27 mmol/L

IoNicCO. o v o v wewaat

PTH Ca+ ICa+
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2 Diagr!nstic ~iet: [ PathogeniC: Very High
= Jein coei a0 A  C.difficile Toxin A 1.39e7 High 1 < 1.00e3

L b
DOB: 4/6/200%9 Completed: 742025

rfu:l Ste 101 | Alpharetia GA 20005 Ordered by: Eduarda Fg:i-:l-(:; El;lt_ralﬁ;:;; D C ; d i ffi ci I e TOXi n B 6 ) 2 8 e 6 H ig h T < 1 i 00e3

DNA STOOL ANALYSIS BY QUANTITATIVE PCR

YOUR PERSONALIZED REPORT

PATHOGENS

The testing includes pathogens (bacterial, parasitic and viral) commonly known to cause gastroenteritis. Mote that not
all individuals with positive findings will present with symptoms. Many factors, including the health of the individual
{such as immune health, digestive function, and microbiome balance), the transient nature of most pathogens, and the
presence and expression of virulence factors, all contribute to pathogen virulence and individual symptoms.

BACTERIAL PATHOGENS Result Referance
Campylobacfer =d| = 1.00e3

. difficile Toxin A 1.39e7 < 1.00e3
. difficile Toxin B 6.28e6 < 1.00e3
. coli - EPEC/EHEC < < 1.00e3
. coli 0157 < 1.00e3

Enteroinvasive E. coli/Shigella : < 1.00e3

Enterotoxigenic E. coli LT/ST < 1.00e3
Shiga-like Toxin E. coli stx1 < < 1.00e3
Shiga-like Toxin E. coli stx2 < 1.00e3
Salmonella d < 1.00ed
Vibrio cholerae < 1.00&e5
Yersinia enterocolitica 5 < 1.00e5
PARASITIC PATHOGENS

Gr}rptospcrn'dium = 1.00e6
Entamoeba histolytica 4 < 1.00e4
Giardia < 5.00e3
VIRAL PATHOGENS

Adenovirus 40/41 2 = 1.00e10
Morovirus G/l < 1.00e7
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H. PYLORI & VIRULENCE FACTORS Rasult Refarence P at h og e n IC : Ve ry H Ig h

Helicobacter pylori

Virulence Factor, bab& Megative D C-diffiCiIe TOXin A 1.3937 High T < 1-00e3
P -  C.difficile Toxin B 6.28e6 High 1 <1.00e3

Megative

Virulence Factor, iceA Megative

Virulence Factor, oipA Negative u . n u

Virulence Factor, vach Negative D HEIICObaCter pYIorI- Present Wlthln N/R
Virulence Factor, virB Negative

Virulence Factor, virD Megative

Commensal Bacteria
COMMENSAL/KEYSTONE BACTERIA D F. Prausnitzii: ABSENT

COMMENSAL BACTERIA Reference

Bacteroides fragifs 11609 - 25011 J Akkermansia: Borderline Elevated

Bifidobacterium spp. T7e = §.7e7

Enterococcus spp. 1.8e5 - 2.0et
Escherichia spp. -T0ed 3.7e6 -
Lactobacillus spp.

Enterobacter spp.

Akkermansia muciniphila

Faecalibacterium prausnilzii

Roseburia spp. 5.0e7 - 2.0e10

BACTERIAL PHYLA

Bacteroidetes 1.40e12 8.6e11 - 3.3e12

Firmicutes 9.90210 5.7e10 - 3.0e11

Firmicutes:Bacteroidetes Ratio 0.o7 <1.0
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OPPORTUNISTIC/IOVERGROWTH MICROBES P at h og en ic : Ve r.y H igh
DYSBIOTIC & OVERGROWTH BACTERIA Result Reference D C _ d iffi ci I e Toxi n A 1. 39e7 H ig h T < 1. 0063

Bacillus spp. 1.03e6 < 1.76e6

Enerococcus faecal < 1.0 4 C.difficile Toxin B 6.28e6 High 1 <1.00e3

Enterococcus faecium 4 430 = 1.00e4

Morganella spp. <d| < 1.00e3
R I9ted_tighy < 100t ] Helicobacter pylori: Present within N/R
Pseudomonas aeruginosa =dl < 5.00e2
Staphylococcus spp. 1.68e3 < 1.00e4

Staphylococcus aureus < 5.0082 C ommensa I B a Cte ri a

Streptococcus spp. < 1.00e3

COMMENSAL OVERGROWTH MICROBES j F- P ra U S n itZi i : A B S E N T

Desulfovibrio spp. < 7.98e8

e e < 33808 J Akkermansia: Borderline Elevated

INFLAMMATORY & AUTOIMMUMNE-RELATED BACTERIA

Girobacterspp. @ <soee Opportunistic Bacteria

Citrobacter freundii < 5.00e5

Klebsiella spp. < 5.00e3 :l PSEUdOmonaS Spp.

Klebsiella pneumoniae = 5.00e4

M. avium subsp. paratuberculosis < < 5.00e3 :l Sta p hYI OCOCCUS aureus

Proteus spp. < 5.00e4 :
Proteus mirabilis < < 1.00e3 :l Stre ptococcus Spp_ — HISTAMINE

COMMENSAL INFLAMMATORY & AUTOIMMUNE-RELATED BACTERIA

Enterobacter spp. < 5.00e7 j KIEbSiena Spp.
e ‘ d Klebsiella pneumoniae -

Fusobacterium spp. < 1.00e8

Prevotella spp. = 1.00e8

LGS

PROTOCOL

THE LEAKY GUT SYNDROME PROTOCOL




Direct Damage to the Intestinal Epithelium

O Toxin A (TcdA) and Toxin B (TcdB) are large exotoxins that:
* Glucosylate Rho family GTPases (Rho, Rac, Cdcs42)
* Disrupt the actin cytoskeleton
* Leadto cell rounding, tight junction disassembly, and
apoptosis/necrosis of epithelial cells
2 This results in increased intestinal permeability (“leaky gut”) —a
known trigger and perpetuator of Crohn's pathology.

2

O Induction of Inflammatory Cytokines
*Both toxins activate innate immune cells:
* Macrophages, dendritic cells, and intestinal epithelial cells release:
* TNF-a
* IL-1B
* IL-6
* IL-8
* This leads to neutrophil recruitment and neutrophil-driven mucosal
damage, seen in Crohn’s histopathology
In Crohn’s disease, this cytokine storm sustains chronic transmural
inflammation. CALPROTECTIN is Always ELEVATED

3

[ Biofilm Formation and Microbial Invasion

*Persistent infection
*Resistance to clearance

Pathogenic: Very High

 C.difficile Toxin A 1.39e7 High 1 <1.00e3
1 C.difficile Toxin B 6.28e6 High 1 <1.00e3

] Helicobacter pylori: Present within N/R

Commensal Bacteria
J F. Prausnitzii: ABSENT
J Akkermansia: Borderline Elevated

Opportunistic Bacteria

] Pseudomonas spp.

] Staphylococcus aureus
] Streptococcus spp. — HISTAMINE
1 Klebsiella spp.

1 Klebsiella pneumoniae —
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U Th17 Skewing and Immune Dysregulation

Immune Dysregulation

C. difficile toxins can stimulate IL-23 and IL-6, pushing naive
T-cells toward Th17 differentiation

Th17 cells and IL-17 are key players in Crohn’s disease
pathogenesis

Combined with reduced Tregs (due to dysbiosis), this drives
immune dysregulation and tissue injury.

Disruption of Microbiome Composition

Toxin-producing C. difficile suppresses beneficial microbes

(e.g., F. prausnitzii, Akkermansia) while promoting:

Secondary bile acid overproduction

Inflammatory taxa like Klebsiella and Streptococcus

This promotes a dysbiotic, pro-inflammatory gut ecosystem seen in
Crohn’s.

Pathogenic: Very High

 C.difficile Toxin A 1.39e7 High 1 < 1.00e3
 C.difficile Toxin B 6.28e6 High 1 < 1.00e3

] Helicobacter pylori: Present within N/R

Commensal Bacteria
J F. Prausnitzii: ABSENT
J Akkermansia: Borderline Elevated

Opportunistic Bacteria

] Pseudomonas spp.

1 Staphylococcus aureus
] Streptococcus spp.

1 Klebsiella spp.

1 Klebsiella pneumoniae —

— HISTAMINE
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INTESTINAL HEALTH MARKERS

Steatocrit <d w <15% PathogeniC: Very High
= S el O C.difficile Toxin A 1.39e7 High 1 < 1.00e3
== e ] C.difficile Toxin B 6.28e6 High 1 < 1.00e3
What Is Pancreatic Elastase-1?
*Pancreatic elastase-1 is a proteolytic enzyme secreted by the pancreas and . . 4 B
‘emains stable in stool. ] Helicobacter pylori: Present within N/R
*It is a marker of exocrine pancreatic function: _
* >500 pg/g = optimal Commensal Bacteria
* 200-500 Mg/g = borderline | L
* <200 pg/g = exocrine pancreatic insufficiency (EPI) :I F. Prausnitzii: ABSENT
* <100 pg/g = severe EP| 1 Akkermansia: Borderline Elevated
@ Alevel of 127 pg/g = moderate exocrine pancreatic insufficiency
Opportunistic Bacteria
e d Pseudomonas spp. -
1 Staphylococcus aureus
Pancreatic elastase-1 result is 127 pg/g, which is low (normal: >200 pg/g). This is d Streptococcus Spp- — HISTAMINE
clinically significant and highly relevant to both her gut inflammation and the bile

acid dysregulation. d Klebsiella SPP-
1 Klebsiella pneumoniae —
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INTESTINAL HEALTH MARKERS

DIGESTION Result Reference

Steatocrit <d w <15 % PathogeniC: Very High

Elastase-1 127 L v > 200 ug/g

 C.difficile Toxin A 1.39e7 High 1 < 1.00e3
T el ] C.difficile Toxin B 6.28e6 High 1 < 1.00e3

Occult Blood - FIT <10 ug/g
] Helicobacter pylori: Present within N/R
Secretory IgA 510 - 2010 ug/g
Anti-gliadin IgA <175 UL Commensal Bacterla
Eg:;.énophil Activation Protein (EDN, <2.34 uglg . . .
) 1 F. Prausnitzii: ABSENT
L e _1 Alkkermansia: Borderline Elevated
Calprotectin >3000 H <173 ug/g
Opportunistic Bacteria
i d Pseudomonas spp. N
] Staphylococcus aureus
[ Elevated Eosinophil Activation Protein (EDN/EPX) :I StreptOCOCCUS SPP- T
" Result:2.42 pglg A Klebsiella spp.
= Reference: <2.34 pg/g ‘ _ _
» Interpretation: Elevated — confirms active eosinophil degranulation ] Klebsiella pneumoniae —

O This is more than just an increase in eosinophil count. It reflects that eosinophils
are activated and releasing cytotoxic proteins, contributing to tissue damage,
inflammation, and possibly allergic-type pathology.
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Calprotectin Level {pg/g) Interpretation

< 50 Mormal (no active inflammation) P at h Og en i C. Ve r_y H i g h

50-150 Borderline (consider repeat or further workup) D C.difﬁCile TOXin A 1.39€7 High T < 1.00€3
1 C.difficile Toxin B 6.28e6 High 1 <1.00e3

=150 Suggestive of active inflammation

=250-300+ Strong evidence of IBD, bactenal enteritis, or significant gut D HEIiCObaCter pylori: Present Wlthln N/R

inflammation

Commensal Bacteria
J F. Prausnitzii: ABSENT
J Akkermansia: Borderline Elevated

Calprotectin >3000 H < 173 ug/g

What is Calprotectin? Opportunistic Bacteria

Calprotectin is a calcium- and zinc-binding protein released by :| Pseudomonas SPP
activated neutrophils, monocytes, and macrophages during \
inflammation. L1 Staphylococcus aureus

It makes up ~60% of the cytosolic protein content of neutrophils. W Streptococcus spp. — HISTAMINE
It is stable in stool for several days and can be measured non-

invasively. 1 Klebsiella spp.
1 Klebsiella pneumoniae —

Usually indicates severe colitis (Crohn's, ulcerative colitis, or infection)

What Does Elevated Fecal Calprotectin Mean?

» It reflects neutrophil infiltration into the intestinal mucosa — a
hallmark of active inflammation.
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INTESTINAL HEALTH MARKERS

DIGESTION Result Reference

Steatocrit < w . <i5% Pathogenic: Very High
Elastase LI e O C.difficile Toxin A 1.39e7 High 1 < 1.00e3

Gl MARKERS

owwondae Ty T  C.difficile Toxin B 6.28e6 High 1 < 1.00e3

Occult Blood - FIT <10 ug/g

. 1 Helicobacter pylori: Present within N/R

Zonulin is normal likely because barrier damage is now driven by cell death and

inflammation, not dynamic tight junction regulation. Zonulin is not always elevated Commensal Bacteria
in Crohn's, especially when damage is mediated by toxins like C. difficile or in chronic -

states. ] F. Prausnitzii: ABSENT

“  Inclinical terms: a normal zonulin does not rule out intestinal permeability or J Akkermansia: Borderline Elevated
barrier dysfunction — other markers like calprotectin, SCFA profiles, and microbial

data must be integrated.

Opportunistic Bacteria
1 Pseudomonas spp.
 Staphylococcus aureus

Zonulin is an Early Marker of Barrier Opening, Not a Chronic Inflammation Marker :l StreptOCOCCUS Spp — HISTAMINE

O Zonulin reflects acute, dynamic regulation of tight junctions — not ongoing :l Klebsiella spp
inflammation.

O In chronic inflammation (like Crohn's), tight junctions may already be irreversibly d Klebsiella pneumoniae —

disrupted, and zonulin levels can normalize or drop, even though permeability
remains high.
@ Think of zonulin as a "gate opener," not a damage marker.
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H“ | BILE ACIDS - SUMMARY

' The Bile Acids Panel assesses fecal concentrations of primary and secondary bile acids and provides

insights into microbiome diversity, digestive function, motility, and various gut-related conditions.

SUMMARY INFO
Total Bile Acids - ng/g 1.56e5L W

Secondary Bile Acids- %

Primary Bile Acids - %

Bile Acid Percentages

Deoxycholic Acid-DCA
B Lithocholic Acid-LCA*
Iso-LCA
B Other

27 %
Reference set at 50th percentile.

*LCA value is the summation of LCA + Allo-LCA

2.37e5 - 6.29eb6

>90.5

LCA*/DCA Ratio

Lithocholic Acid / Deoxycholic Acid Ratio
based on absolute values.

Bile Acids: Roles and Pathway Overview
» Primary Bile Acids
* Produced in the liver from cholesterol:
= Cholic Acid (CA)
= Chenodeoxycholic Acid (CDCA)
= Conjugated with glycine/taurine — secreted into the bile

= Function:
= Emulsify fats
= Aidin fat-soluble vitamin absorption (A, D, E, K)

— stored in the gallbladder — released into the small intestine.

Pathogenic: Very High

O C.difficile Toxin A 1.39e7 High 1 <1.00e3
O C.difficile Toxin B 6.28e6 High 1 <1.00e3

J)

1l
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BILE ACIDS - SUMMARY

=y

' The Bile Acids Panel assesses fecal concentrations of primary and secondary bile acids and provides

Pathogenic: Very High

insights into microbiome diversity, digestive function, motility, and various gut-related conditions. D C d|ff|c||e Toxin A 1 39e7 ngh T <1 00e3
SUMMARY INFO ] C.difficile Toxin B 6.28e6 ngh T <1.00e€e3

Total Bile Acids - ng/g v 2.37e5 - 6.29e6

Secondary Bile Acids- %

Marker
Primary Bile Acids - %

Total bile acids
Bile Acid Percentages & % Reference
- - . Primary bile acids
Deoxycholic Acid-DCA
W Lithocholic Acid-LCA* . Secondary bile acids
Iso-LCA
B Other .. .. LCA*/DCA Ratio

27 o, Lithocholic Acid / Deoxycholic Acid Ratio
based on absolute values.

LCA/DCA Ratio

Reference set at 50th percentile.

*LCA value is the summation of LCA + Allo-LCA

» Secondary Bile Acids
= |nthe colon, gut bacteria convert primary bile acids into secondary bile acids through:
= 7a-dehydroxylation
= CA — Deoxycholic Acid (DCA)
= CDCA — Lithocholic Acid (LCA)
# These conversions are performed exclusively by certain anaerobic gut bacteria, particularly:
= (Clostridium scindens
»  Clostridium hiranonis
= Clostridium difficile (toxigenic strains can affect balance)
= Eubacterium spp.
= Bacteroides, Ruminococcus, and Lachnospiraceae (supporting roles)

Result

1.56e5 ng/g

3.5%

96.5%

Reference

23785 — 6.20eb

< 7.8%

Optimal: 0.85 - 2.15

Interpretation

v Low

* Very Low

& High %, but within expected
range

* Low (DCA dominant)
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ey BILE ACIDS - SUMMARY

' The Bile Acids Panel assesses fecal concentrations of primary and secondary bile acids and provides

Pathogenic: Very High

insights into microbiome diversity, digestive function, motility, and various gut-related conditions. D C_d|ff|c||e Toxin A 1_39e7 ngh T < 1.00EB
SUMMARY INFO d C.difficile Toxin B 6.28e6 High 1 < 1.00e3

Total Bile Acids - ng/g v 2 37e5 - 6.20eh
Secondary Bile Acids- %

Primary Bile Acids - %

Bile Acid Percentages

Deoxycholic Acid-DCA
B Lithocholic Acid-LCA*
Iso-LCA
B Other ) o . LCA*/DCA Ratio

27 o, Lithocholic Acid / Deoxycholic Acid Ratio
based on absolute values.

Reference set at 50th percentile.

*LCA value is the summation of LCA + Allo-LCA

Deoxycholic acid (DCA) and Lithocholic acid (LCA) — can contribute to intestinal and systemic
damage through multiple pro-inflammatory, cytotoxic, and microbiome-altering mechanisms:
= Cytotoxic Effects on the Gut Epithelium: DCA and LCA are detergent-like molecules: They disrupt
cell membranes, leading to epithelial cell apoptosis and necrosis.
Pro-inflammatory Immune Activation:
= DCA activates NF-kB and MAPK pathways in intestinal cells:This triggers release of pro-
inflammatory cytokines (TNF-q, IL-6, IL-8)Promotes chronic inflammation seen in Crohn’s
disease and IBD
» LCA activates inflammasomes and can cause: Eosinophil and mast cell recruitment.
Increased Eosinophil Activation Protein (EAP).
Microbiome Disruption : DCA and LCA suppress commensal beneficial bacteria (e.g.,
Faecalibacterium, Akkermansia).
Genotoxic and Carcinogenic Potential: Chronic exposure to DCA and LCA promotes:Oxidative
stress (ROS)DNA damageMitochondrial dysfunctionColonocyte hyperproliferation.
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SHORT CHAIN FATTY ACIDS - SUMMARY

The Postbiotic Fatty Acid Metabolite Panel assesses fecal concentrations of straight chain and branched
chain fatty acids. These metabolites provide a variety of beneficial effects for intestinal health, anti-
inflammation, metabolism and immunity, and give dietary insight.

SUMMARY INFO

Major Straight Chain Fatty Acids - pg/g 6.97e3 3.63e3 - 1.95e4
Acetate - % 60.8 38.3-68.0
Butyrate - % 12.7 7.7-32.6
Propionate - % 24.2 v 14.1-33.6

Valerate - % 2.3 05-6.2

Major SCFA Percent 61 % 52 % Reference
139 20.6 273

Acetate I A
B Butyrate Reference 14.6
Propionate 2% \ 3% \

W Valerate SCFA/BCFA Ratio

Ratio of total straight chain fatty acids (SCFA)
to total branched chain fatty acids (BCFA).

24 % 13% |25% 20 %

Reference set at 50th percentile.

SHORT CHAIN FATTY ACIDS - RESULTS

Total Short Chain Fatty Acids - pg/g 7.45e3 4.23e3-2.10e4

SACCHAROLYTIC STRAIGHT CHAIN FATTY ACIDS (SCFA)| (PROTEOLYTIC BRANCHED CHAIN FATTY ACIDS (BCFA)

Result pg/g Reference pglg Result pg/g Reference pg/g

Total SCFA 6.97e3 3.65e3 - 1.95¢e4 Total BCFA 4.77e2 1.65e2 - 1.67e3

Acetate 4.24e3 2.09e3 - 9.72e3 Iso-butyrate 1.64e2 5.65e1 - 5.64e2

Butyrate 8.86e2 3.94e2 - 5.79e3 Iso-valerate 1.45¢e2 4.45e1 - 6.58e2

Propionate 1.69e3 5.91e2 - 5.45e3 2-Methylbutyrate 1.36e2 3.82e1-4.61e2

Valerate 4.33e1-7.73e2 Iso-caproate 3.27¢e1H <9.93e0

Caproate 7.15e-1 - 1.44e2

SCFAs are microbial fermentation products of dietary fiber and resistant
starch. The major ones are:

*Acetate: energy source, mucosal defense

*Butyrate: colonic fuel, anti-inflammatory, tight junction modulator
*Propionate: hepatic gluconeogenesis, Treg cell inducer

*Valerate: less common but still immunomodulatory

Total SCFAs: Low-Normal (6.97e3 ug/g)
= Range: 3.63e3 — 1.95e4
» Borderline low — indicates low fiber fermentation, likely due to:
» Low fiber intake (ketogenic/carnivore tendencies)
» Dysbiosis (esp. Clostridium, Klebsiella, etc.)
» Low microbial diversity (especially Faecalibacterium, Roseburia)

This BCFA (branched-chain fatty acid) profile reveals a key insight into gut
microbial activity — specifically, abnormal protein fermentation:

BCFAs like iso-butyrate, iso-valerate, 2-methylbutyrate, and iso-caproate
are byproducts of microbial fermentation of branched-chain amino acids:
* Leucine — iso-caproate
* lIsoleucine — 2-methylbutyrate
* Valine — iso-butyrate
These metabolites are normal at low levels, but elevated levels indicate
proteolytic dysbiosis.
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What Elevated Iso-Caproate Suggests:
SHORT CHAIN FATTY ACIDS - RESULTS *Excessive breakdown of leucine, likely due to:
* Low carbohydrate/fiber intake
* Microbiome favoring putrefactive bacteria
* Inflammation and mucosal injury (e.g., Crohn's, post-infectious colitis)
SACCHAROLYTIC STRAIGHT CHAIN FATTY ACIDS (SCFA)| [PROTEOLYTIC BRANCHED CHAIN FATTY ACIDS (BCFA)  Low bile or pancreatic enzymes (promotes bacterial overgrowth)
Result pglg Reference ug/g Result pglg Reference uglg *Iso-caproate is toxic at high levels, associated with:
Total SCFA 6.9763 3.65e3-195e4 | | Total BCFA 47762 1.6562 - 1.673 Epithelial cell damage
Increased intestinal permeability
Immune activation (especially Th1/Th1y axis)
Butyrate 3.94e2 - 5.79%3 Iso-valerate 4.45e1 - 6.58e2 Neuroinflammation (via gut-brain signaling)

Total Short Chain Fatty Acids - pg/g 7.45e3 4.23e3 - 2.10e4

Acetate 2.09e3 - 9.72e3 Iso-butyrate 5.65e1 - 5.64e2

Propionate 5.91e2 - 5.45e3 2-Methylbutyrate 3.82e1-4.61e2

Valerate 4.33e1-7.73e2 Iso-caproate 3.27¢1H

The patient has a proteolytic shift in gut fermentation, with BCFA production.

Especially iso-caproate—signaling harmful bacterial activity.

This:

= Suggests a toxic microbial environment

» |ndicates a need to suppress proteolytic species and rebalance toward
SCFA-producing (fiber-fermenting) microbes.
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How do we treat the dysbiosis?
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Antimicrobial Mechanism Target Organisms

Berberine Inhibits bactenal DMNA gyrase; anti- Clostridium difficile, Klebstella, Streptococcus
Clostndium, anti-Klebsiella

Cregano oil (carvacrol) Disrupts cell membranes; anti-fungal and Streptococcus, Candida, Pseudomanas
anti-biofilm

Garlic il (allicin) Blocks quorum sensing: inhibits sulfur- Citrobacter, Clostridium, Desulfovibrio
reducing and proteoclytic species

This will:

= Reduce the overgrowth of bile-converting anaerobes

= Mitigate 7a-dehydroxylase activity — | DCA/LCA production

= Make the microbiome safer for primary bile acid recycling — improve LCA/DCA ratio and signaling

Ketogenic Diet Will Starve Dysbiotic Flora and Reduce Inflammation
Ketogenic diets:
*Severely restrict fermentable carbohydrates that feed:
* Klebsiella
e Streptococcus
» Citrobacter
*Promote production of ketone bodies (e.g., B-hydroxybutyrate), which:
* Actas anti-inflammatory signaling molecules
* Support tight junction integrity
* Enhance Treg cell development
It also reduces bile acid stagnation by increasing cholecystokinin (CCK) signaling — better gallbladder contraction.
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L/ PHASE 1: Antimicrobial & Mucosal Repair (2-4 weeks)

¢ Antimicrobials
Berberine
Garlic Oil
Oregano Oil
— Control bacterial and fungal overgrowth, reduce endotoxins, and suppress
inflammation

¢ Mucosal Repair
-L-Glutamine — fuels enterocytes and restores barrier function
-L-Carnosine — promotes mucosal healing, antioxidant effect
¢ Anti-inflammatory Nutrients

*Curcumin — reduces NF-kB, supports tight junction integrity
¢ Fat-Soluble Vitamins
*Vitamin D — VDR activation, tight junction control, T-reg stimulation
*Vitamin A — epithelial cell differentiation and mucosal healing
ADEK Complex (micellized) — supports absorption in bile-deficient states
¢ Minerals and Cofactors
*Magnesium (glycinate or malate) — neuromuscular and digestive support
«Zinc + Copper — antioxidant, barrier function
*Selenium — glutathione peroxidase support
¢ Methylation Support
*Methylfolate (B9)
*Methylcobalamin (B12)
— Supports detox, gut-brain axis, DNA repair
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PHASE 2: Probiotic & Digestive Support (4—6 weeks)

¢ Probiotics (Spore + Yeast + Anaerobes)
*Bacillus spp. (e.g., B. clausii, B. subtilis) — competitive exclusion and SCFA boost
«Saccharomyces boulardii — controls pathogens, supports IgA
*Clostridium butyricum — butyrate-producing, restores balance

¢ Digestive Support
Superenzymes with Ox Bile — enhance fat digestion and nutrient absorption

¢ Postbiotics
*Sodium Butyrate — direct SCFA support for colonocytes
*Propionate / Valerate blends — immunomodulatory and anti-inflammatory

B PHASE 3: Prebiotic & SCFA Restoration (6-12 weeks)

¢ Prebiotics

‘PHGG (Partially Hydrolyzed Guar Gum) — feeds Akkermansia, improves butyrate

Inulin / Acacia Fiber — supports Bifidobacteria growth

*Xylooligosaccharides (XOS) — encourages microbial diversity

*Arabinogalactans — improves mucosal immunity, supports IgA

*Resistant Starch (RS2 or RS3) — enhances Faecalibacterium prausnitzii and SCFA
¢ Polyphenols (Prebiotic-like Action)

Pomegranate extract, Cranberry extract — support Akkermansia and reduce dysbiosis
¢ Bile Flow / Liver Support

*TUDCA (tauroursodeoxycholic acid) — promotes bile acid flow and detox
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END OF MODULE 7
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