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Increasing Incidence of Immune Regulatory Disorders

Bach JF: (2002) 347:911-920
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How do we see illness?

Autoimmune Disease
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“The dominating part of the 
immune defense, even if flora is 
excluded, is localized in the gut—
no less than 75% of the immune 
cells of the body are suggested to 
be found in the GI tract.”

The Importance of Mucosal Immunity

Bengmark S.  Acute and "chronic" phase reaction--a mother of 
disease, ClinNutr, Vol. 23, No. 6, pp. 1256-1266, December 2004

• E. E. Metchnicoff
– Russian Pathologist, 

– 6th Ever Nobel Laureate (1908)

– Father of “orthobiosis” 
theory and probiotics

“Death begins in the colon”
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ANATOMICAL BASIS OF TOLERANCE AND IMMUNITY TO INTESTINAL ANTIGENS Allan McI.Mowat
NATURE REVIEWS, IMMUNOLOGY VOLUME 3, APRIL 2003, 331-341
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Inflammatory Bowel Disease Dermatitis Herpetiformis

Irritable Bowel Syndrome Autism

Celiac Disease Childhood Hyperactivity

Infectious Enterocolitis Spondyloarthropathies

Cystic Fibrosis Pancreatic Insufficiency

Chronic Fatigue Immune Deficiency Syndrome Weight Gain

Acne Neoplasia Treated with Cytotoxic Drugs

Eczema Hepatic Dysfunction

Psoriasis Alcoholism

Urticaria Environmental Illness

Unno N, Fink MP. Intestinal epithelial hyperpermeability. Mechanisms and 

relevance to disease. Gastroenterol Clin North Am. 1998;27(2):289-307.

Disorders Associated with Dysbiosis 
and Intestinal Hyperpermeability
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C. bolteae
Clostridium 
cluster I

Clostridium 
cluster XI

Clostridium 
cluster XIVab

Control (N=8)
(3.9 ± 0.3)  

103
(4.1 ± 0.3)  

105
(4.0 ± 0.4)  

106 (2.6 ± 0.2)  108

Autistic (N=15)
(1.8 ± 0.1)  

105
(3.7 ± 0.4)  

106
(1.4 ± 0.1)  

107 (4.8 ± 0.6)  108

Clostridia in Autism by Real Time PCR

Song Y, Liu C, Finegold SM. Real-time PCR quantitation of clostridia in 
feces of autistic children. Appl Environ Microbiol. 2004;70(11):6459-6465.

• Group I (Clostridium cluster I)

– Forward primer, CI‐F1 TACCHRAGGAGGAAGCCAC 54.6

• Group II (Clostridium cluster XI)

– Forward primer, CXI‐F1 ACGCTACTTGAGGAGGA 46.5

• Group III (Clostridium cluster XIVab)

– Forward primer, CXIV‐F1 GAWGAAGTATYTCGGTATGT 46.2
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• Examples of epidemiologic associations between GI microbes 
and systemic autoimmune pathology:
– Klebsiella:  Ankylosing Spondylitis

– Citrobacter, Klebsiella, Proteus  Rheumatoid Arthritis

– Yersinia: Grave’s Disease & Hashimoto’s Dz.

– S. Pyogenes: Rheumatic Fever

– Camphylobacter jejuni: Gullian Barre Syndrome

– E. coli, Proteus: Autoimmunity in general

Gut Microbes and Systemic Pathology
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Bugs/Foods: Friend or Foe?

FRIEND OR FOE: T‐cells recognize foreign antigens when they are presented by 
the HLA molecules of the immune system. In some people, especially those 
who have certain HLA types, a foreign antigen may resemble antigen produced 
by the body. Such molecular mimicry provokes the T‐cells to attack body 
tissues that contain the self‐antigens.

HLA
FOREIGN 
ANTIGENIC 
PEPTIDE

SELF‐
ANTIGENIC 
PEPTIDE

T‐Cell

• Maldigestion

• Leaky Gut

• GI Infections

Gut‐Autoimmune Connection
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Jaques P, Elewaut D. Joint expedition: linking gut inflammation 
to arthritis. Mucosal Immunology.  Vol 1,No 5, Sept. 2008

Pishak OV. Bukovinian State Medical Academy, Public Health Ministry of Ukraine.
Mikrobiol Z. 1999 Sep-Oct;61(5):41-7. 

“The mucous membrane of healthy people is colonized by bifidobacteria, 
lactobacilli, Bacteroides, Escherichia and enterococci. The mucous membrane in 
RA subjects is mainly colonized by aerobic opportunistic conventionally 
pathogenic enterobacteria (enteropathogenic Escherichia, Citrobacter, 
Enterobacter, Klebsiella, etc.), staphylococci, enterococci and anaerobic bacteria 
(Bacteroides, peptococci, peptostreptococci, etc.). Taking into account 
significant changes of colonization resistance in the colon mucous membrane in 
remission period of RA, it is necessary to apply bacteriotherapy, using bacterial 
drugs containing bifidobacteria and lactobacteria.”

The Colonization Resistance of the Mucous Membrane 
of the Large Intestine in Patients with Rheumatoid 
Arthritis in a Period of Exacerbation
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Infectious agents like Porphyromonas gingivalis, a bacterial strain driving 
periodontal disease, are able to produce peptidyl arginine deiaminase 4 
(PAD4), an enzyme that mediates the citrullination of proteins like vimentin, 
collagen and fibrinogen, which serve as autoantigens in RA.

There are findings that support the hypothesis 
that oral infections play a role in RA 
pathogenesis. Of special importance are the 
impact of periodontal pathogens, such as 
Porphyromonas gingivalis on citrullination, and 
the association of PD in RA patients with 
seropositivity toward rheumatoid factor and the 
anti‐cyclic citrullinated peptide antibody.
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Oral‐Hematogenous Spread

Leaky Mouth?

Recent studies suggest that Fusobacteria predispose 
humans to colon cancer. Fusobacteria were known 
before this, of course, but were thought of as 
microbes that mostly live in the mouth — they are 
often in plaque and are associated with periodontal 
disease. But there are also recent reports 
associating them with ulcerative colitis and Crohn’s 
disease. Both of these diseases, especially ulcerative 
colitis, increase the risk of colon cancer. 

Dr. Robert A. Holt, a genomics researcher at the British Columbia Cancer Agency

Oral Bacterium and Colon Cancer?
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Antibodies to Proteus in RA

Alan Ebringer, MD,  King’s College, London
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Molecular Mimicry: Proteus and HLA‐DR1/DR4

Alan Ebringer, MD
King’s College, London
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Harkiolaki M, Holmes SL, Svendsen P, et al. T‐
Cell‐Mediated Autoimmune Disease Due to 
Low‐Affinity Crossreactivity to Common 
Microbial Peptides. Immunity 30, 348‐357, 
March 20, 2009 

“We show that a microbial peptide, common to several major classes of

bacteria, can induce MS‐like disease in humanized mice by crossreacting

with a T cell receptor (TCR) that also recognizes a peptide from myelin 

basic protein, a candidate MS autoantigen. Structural analysis demonstrates

this crossreactivity is due to structural mimicry of a binding hotspot shared

by self and microbial antigens, rather than to a degenerate TCR recognition.

Thus, these data suggest a possible explanation for the difficulty in 

incriminating individual infections in the development of MS.”  

Thyroid Disorders, Autoimmunity 
and The GI Environment
(“Microbes”)
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“Yersinia shows on its surface saturable
binding sites for TSH. TSH receptor 
antibodies could be produced in selected 
individuals having been infected with 
bacteria showing TSH receptors”
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Stunzner et al, Acta Med 
Austriaca 1987;14(1):11‐4

“It may, therefore, be assumed that the 
gram‐negative bacterium Yersinia 
enterocolitica may have an active part in 
triggering immunogenic thyroid diseases…”

Prevalence of Yersinia Antibodies
in Thyroid Disorder Patients
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Amounts per serving

Serving size 2 caps

Number of servings per container 30

Number of capsules per container 60

Tribulus terrestris
(standardized to 40% furostanolsaponins)

400 mg

Chinese Wormwood 
(Artemisia annua/apiacea)
(standardized to >10% artemisinin)

300 mg

Berberine sulfate
(from Berberus aquifolius)

200 mg

Barbery (Berberis vulgaris)
(standardized to 6% berberine)

100 mg

Bearberry 
Arctostaphylos uva ursi)

100 mg

Grapefruit/Citrus Seed Extract 200 mg

Magnesium Caprylate
*(Yielding 267 mg of Caprylic Acid)

300 mg

Black Walnut 
(Juglans nigra)

100 mg

Suggested Dose: Take 2 capsules, one to three times daily, in between 
meals as directed by your health care practitioner.

Sample Natural 
GI Antimicrobial

Probiotics as Inflammatory Modulators

“It is today generally accepted that intestinal flora is deeply involved

In the pathogenesis of human inflammatory bowel diseases (IBDs), 

Although the exact presence of unwanted or lack of specific crucial 

bacteria are not yet known. Westerners lack to large extent 
important immunomodulatory and fibre‐fermenting lactic acid 
bacteria (LAB), bacteria which are present in all with a more primitive 
rural lifestyle”.

Bengmark S. Bioecological control of inflammatory bowel disease. 
ClinNutr, 26, 169‐181 (2007). 
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Thyroid Disorders, Autoimmunity 
and The GI Environment
(“Food Antigens”)

• Celiac patients have approximately 10 times 
the rate of auto‐immune thyroid diseases, 
such as Hashimoto’s thyroiditis and Grave’s 
disease, as non‐celiac individuals

Autoimmune Thyroid Disease and Celiac Disease

Ansaldi N et al, Autoimmune thyroid disease and celiac 
disease in children (Abstract), J Pediatr Gastroenterol Nutr, 
Vol. 37, No. 1, pp. 63-6, July 2003.
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Eur J ClinNutr 1997; 51(4):207-216
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Sodium chloride drives autoimmune disease by the induction of pathogenic TH17 cells.

Kleinewietfeld M, Manzel A, Titze J, Kvakan H, Yosef N, Linker RA, Muller DN, Hafler DA.
1] Departments of Neurology and Immunobiology, Yale School of Medicine, 15 York Street, 
New Haven, Connecticut 06520, USA [2] Broad Institute of MIT and Harvard, 7 Cambridge 
Center, Cambridge, Massachusetts 02142, USA.

Abstract

Here we show that increased salt (sodium chloride, NaCl) concentrations found locally under 
physiological conditions in vivo markedly boost the induction of murine and human TH17 cells.
The TH17 cells generated under high-salt conditions display a highly pathogenic and stable 
phenotype characterized by the upregulation of the pro-inflammatory cytokines GM-CSF, TNF-α 
and IL-2. Moreover, mice fed with a high-salt diet develop a more severe form of EAE, in line with 
augmented central nervous system infiltrating and peripherally induced antigen-specific TH17
cells. Thus, increased dietary salt intake might represent an environmental risk factor for 
the development of autoimmune diseases through the induction of pathogenic TH17 cells.

PMID: 23467095 [PubMed - as supplied by publisher] 

Salt Intake and Autoimmunity

Abstract

The etiology of insulin-dependent diabetes mellitus (IDDM) is multifactorial. 
The final cause of the disease, the specific destruction of the islet beta-cells, 
is the result of a cellular/humoral autoimmune process that operates in 
individuals with a particular genetic background in response to an external 
triggering factor(s). The most likely environmental triggers are virus 
infections and dietary factors. Among the latter group dietary proteins, 
mainly cow milk proteins, have been found to be important.

Ann Med. 1991 Oct;23(4):447-52: Martin JM, Trink B, Daneman D, et al.
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Food Sensitivity Testing

Pre-antigen exposure

Post-antigen exposure

Weinstock J: IFM Annual Symposium (2011)

IBD was unheard of before the 20th century. Beginning of 20th century 
incidence thought to be about 1:10,000 and now 1:250 (Environmental 
factors at play!). Similar data exists with asthma, hay fever, DM, MS, etc.
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Weinstock J: IFM Annual Symposium (2011)
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Weinstock J: IFM Annual Symposium (2011)

Weinstock J: IFM Annual Symposium (2011)
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Gastroenterology
Worms Flop in Crohn's Disease
Published: Nov 8, 2013 (MedPageToday)

The German partner of Coronado Biosciences has terminated a clinical trial of
Trichuris suisova -- a whipworm parasite of pigs -- for Crohn's disease because of a 
lack of efficacy. This action was taken because of a recommendation of an independent 
data monitoring committee, which noted that no safety concerns had arisen during the 
study, known as TRUST-2. The committee conducted a second interim analysis of 240 
patients who had been treated for 3 months in a phase II study conducted by Dr. Falk 
of Pharma GmbH. Coronado chief executive officer Harlan Weisman acknowledged 
that the company wasn't surprised at the disappointing results, because its own double-
blind trial, TRUST-1, of helminth treatment in Crohn's also had shown inadequate 
efficacy. TRUST-1 had not met its primary endpoint of response, which was defined as 
a decrease of 100 points on the Crohn's Disease Activity Index, or a secondary endpoint 
of remission, or a score on the disease activity index of 150 or lower. "We believe 
[Trichuris suis ova] has therapeutic potential in other diseases and will continue to work 
diligently to advance its development for the treatment of autoimmune diseases," 
Weisman said in a statement. Parasitic helminths have evolved to live in their 
mammalian hosts, which respond with the release of several cytokines of the interleukin 
family and other immune cells such as eosinophils and mast cells. The overall response 
is similar to the Th2 component of the immune response. Epidemiologic studies have 
found that the prevalence of inflammatory bowel disease is highest in locales where 
helminthic infections no longer exist, and animal studies of initial clinical studies have 
suggested that induced infection might be protective against autoimmunity.
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Healthy Villi of Small Intestine

IBD and Mucosal Health

Normal Inflammatory (Celiac)
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Healthy Gut

Healthy Villi –
Good Absorption

Healthy
Cell junctions

Leaky Gut & Malabsorption

Damaged Villi –
Poor Absorption

Damaged
Cell junctions
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Fasano A. Surprises from Celiac Disease. Scientific American, August 2009 
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The June 2014 issue of Elle
contains an article on chronic 
GI problems in women and 
discusses “leaky gut syndrome”
and its association to autoimmune
disorders and features interviews 
with and quotes from Dr. Alessio
Fasano, Dr. David M. Brady, and 
others.
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GI‐Revive (powder)
Amounts per 
serving

Serving size 1 tsp. (6 g)

Number of servings per container 40

L‐Glutamine 1500 mg

N‐Acetyl Glucosamine 1000 mg

PepZin GI (Zinc‐Carnosine) 75 mg

Deglycyrrhizinated Licorice (DGL)(Glycyrrhiza glabra)  400 mg.

Aloe vera (Aloe barbadensis) 300 mg

Slippery Elm (Ulmus fulva) 200 mg

Marshmallow (Althea officinalis) 100 mg

Chamomile (Matricaria chamomilus) 100 mg

Okra (Hibiscus esulentus) 100 mg

Cat’s Claw (Unicaria tomentosa‐TOA free) 100 mg

Mucin 200 mg

MSM 100 mg

Quercitin 100 mg

Prunus (concentrate) 100 mg

Citrus pectin 1000 mg

Stevia

Natural Flavors

Suggested Dose:  Take 1/2‐1 tsp., one to two times daily or as directed by 
your health care practitioner.

Example GI Mucosal 
Repair Formulation

CONCLUSIONS: GlcNAc shows promise 
as an inexpensive and nontoxic 
treatment in chronic inflammatory 
bowel disease, with a mode of action 
which is distinct from conventional 
treatments. It may have the potential 
to be helpful in stricturing disease. 
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The researchers found that 
naturally occurring GlcNAc
molecules attach to T-cell 
receptors and these GlcNAc
"branches" form a lattice on 
the cell surface that prevents 
the receptors from clustering 
near where the antigens are 
located… less clustering 
means less antigen binding, 
and less activation of Th1 
cells, reducing the 
autoimmune reaction.

The Journal of Biological Chemistry, DOI: 
10.1074/jbc.M701890200).



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

Andrographis
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In vitro experiments demonstrate 
that VDR mediates the activity of 
1,25(OH)2D3 that induces 
junction protein expression and 
strengthens the tight junction 
complex. These data are 
consistent with, and explain at 
least in part, the observation 
reported in the literature that 
vitamin D deficiency is linked to 
increased incidence of IBD in 
human population. 

Vitamin D and the Gut
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Vitamin D: An Antimicrobial?
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Autoimmune Disease
Where are we going?
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Slide Source: Thomas O’Bryan, DC, CCN

Slide Source: Thomas O’Bryan, DC, CCN



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

Slide Source: Aristo Vojdani, PhD

Slide source: Thomas O’Bryan, DC, CCN



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

Slide source: Thomas O’Bryan, DC, CCN

Slide source: Thomas O’Bryan, DC, CCN



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

Slide source: Aristo Vojdani, PhD

Slide source: Aristo Vojdani, PhD



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

Slide source: Aristo Vojdani, PhD

Slide source: Aristo Vojdani, PhD



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

Slide source: Aristo Vojdani, PhD



Autoimmune Diseases: Leaving the Era of 
Reaction and Entering the New Era of Prediction 

Copyright 2014

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport

• Detect and remove opportunistic and pathogenic GI bugs 

• Detect and eliminate food sensitivities

• Predictive autoantibody testing

• Check for toxins & support detoxification

• Vitamin D status optimization

• Quench excess inflammation & oxidative stress

• Nutritional interventions (anti‐inflammatory diet, Low AA)

• Gastrointestinal restoration (4R program)

• Stress Reduction

Assessments & Interventions for 
Autoimmune Disease 
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• Todd LePine, MD

• Aristo Vojdani, PhD 

• Tom O’ Bryan, DC, CCN, DACBN

• Vera Stejskal, PhD

• Joel Weinstock, MD

• David Perlmutter, MD

• Alessio Fasano, MD

• Alan Ebringer, MD

Special Thank You!

 College of Naturopathic Medicine

 College of Chiropractic

 Human Nutrition Institute

 Acupuncture Institute

 Physician Assistant Institute

 FONES School of Dental Hygiene

 Doctorate of Health Sciences (2015)

Visit: Bridgeport.edu

Univ. of Bridgeport-Division of Health Sciences
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 Fully accredited Masters degree in interventional human nutrition from 
a functional medicine perspective

 Available in convenient interactive on‐line or weekend‐only on‐campus 
formats

 Generous advanced standing transfer credits offered for physicians 

(i.e., MD, ND, DO, DC, DDS, etc.) 

Visit: Bridgeport.edu/nutrition

UB Human Nutrition Institute

“Dr. Brady, may I be excused? My brain is full.”


