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Autoimmune Disease: A Modern Epidemic?
Molecular Mimicry, the Hygiene Hypothesis, Stealth Infections, and Other

linical
Medicine

By David M. Brady, ND, DC, CCN, DACEN
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Molecular Mimicry, the Hygiene Hypothesis, Stealth
Infections and Other Examples of Disconnect between
Medical Research and the Practice of Clinical Medicine in
Autoimmune Disease
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Increasing Incidence of Immune Regulatory Disorders
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How do we see illness?

§
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The Importance of Mucosal Immunity

Salivary Glands

“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 Gl tract.”

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

§

“Death begins in the colon”

* E. E. Metchnicoff
— Russian Pathologist,
— 6th Ever Nobel Laureate (1908)

— Father of “orthobiosis”
theory and probiotics

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport
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g The Human Microbiome: at the interface of heaith and disease
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ANATOMICAL BASIS OF TOLERANCE AND IMMUNITY TO INTESTINAL ANTIGENS Allan Mcl.Mowat
NATURE REVIEWS, IMMUNOLOGY VOLUME 3, APRIL 2003, 331-341
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BACTERIAL BALANCE

intestinal lumen

We inoculated a wild-type mouse with the bacterium H. hepaticus to create an experimental mouse version
of the autoimmune disorder inflammatory bowel disease (IBD). H. hepaticus activates Th17 cells which
release cytokines asociated with inflammation, like IL-17, causing symptoms of disease. But once B.
fragilis expressing the polysaccharide A (PSA) is added to the gut, dendritic cells take up and present the
PSA molecule on their surface, activating CD4 T cells and regulatory T cells(Tregs). The Tregs release IL-
10 which suppresses the inflammatory action of IL-17, in effect alleviating IBD in mice.

The Scientist

Volume 23 | Issue 8 | Page 34

0000
Disorders Associated with Dysbiosis
and Intestinal Hyperpermeability
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 lliness
Unno N, Fink MP. Intestinal epithelial hyperpermeability. Mechanisms and
relevance to disease. Gastroenterol Clin North Am. 1998;27(2):289-307.
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Real-Time PCR Quantitation of Clostridia in Feces of
Autistic Children
Yuli Song,'* Chengxu Liu," and Sydney M. Finegold®**
Research Service* and Infectious Diseases Section,” V:A Medical Center West Los Angeles, and
Department of Medicine® and De cpanment of Microbiology. Immunology, and

A School of Medicine,
s, California

Received 11 February 2004/Accepted 27 June 2004

Based on the hypothesis that intestinal clostridia play a role in late-onsel autism, we have been character-
izing clostridia from stools of autistic and control children. We applied the TagMan real-time PCR procedure
10 detect and quantitate three Clostridium clusters and one Clastridium species, C. balteae, in stool specimens.
Group- and species-specific primers targeting the 165 rRNA genes were designed, and specificity of the primers
was confirmed with DNA from related bacterial strains. In this procedure, a linear relationship exists between
the threshold cycle (Cy) Huorescence value and the number of bacterial cells (CFU). The assay showed high

2004, p. 6459-6465 Vol. 70, No. 11

sensitivity: as few as 2 cells of members of cluster I, 6 cells of cluste
of C. boteac could be detected per PCR. Analysis of the real-time
diferences between aut

0.01), 9.0-
for cluster XIVab

.6 % 10° CF

quantitation of other bacteria in the intestinal tract.

Autism is a complex disease with unclear causes, Many a
tistic subjects exhibit a ge of gut disorders, which include 24, 32). Most recen
etention of gas, and abdominal used for the specific del

gut microflor bacteria from fecal DN
se problems. Research into the ch
flora i autism has been limited. In our initial studies th

acterized the fec: composition by culturing, we
noted abnormalities i bacterial composition of chil-
dre
We found higher counts of clostridia overall and more species
of clostridia in stools of autistic children than in healthy chil-
dren (11). In particular, Clostndium bolteae, a novel species
that we described previously (29; called Clostridium clostridio-

titation of clostrid

ria, includin

, 4 cells of cluster XIVab, and 0.6 cell
PCR data indicated that the cell count
istic and control children for C. bolteac and the following Clostridium groups were
nean counts of C. bolicae and clusters I and XTI in autistic children were 46-fold (P =
= 0.014), and 3.5-fold (P = 0.004) greater than those in control children, respectively, but not
/e in autistic children and 4.8 x 10° CFU/g in controls; respectively). More
subjects need to be studied. The assay is a rapid and reliable methed, and it should have great potential for

sensitive results as well as provi mlmM.m of use and speed (23,

Few studies have reported on using real-time
in different environments. Belanger et al.
d Kimura et al. (17) reported on the successful quanti-
tion of Clostridium difficile in feces and Clostridium botulinum
with autism compared to age- and sex-matched controls.  type E in fish sa m\plu& using \p\cm: primers and probes tar-

i Aw.-n recent study

certain (ermlum species | by l'\.ll time }’( R(’M

y investi-

Clostridia in Autism by Real Time PCR

Clostridium Clostridium

C. bolteae cluster | cluster XI

Clostridium
cluster XIVab

Control (N=8)

(3.9+0.3) (4.1+0.3) (4.0 £0.4)
108 108 106

(2.6 +0.2) 108

Autistic (N=15)

(1.8+0.1) (3.7 +0.4) (1.4 £0.1)
105 106 107

(4.8+0.6) 108

Group | (Clostridium cluster 1)

— Forward primer, CI-F1 TACCHRAGGAGGAAGCCAC 54.6

Group Il (Clostridium cluster XI)
— Forward primer, CXI-F1 ACGCTACTTGAGGAGGA 46.5

Group Il (Clostridium cluster XIVab)

— Forward primer, CXIV-F1 GAWGAAGTATYTCGGTATGT 46.2

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.
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Leading Edge
Tumor

The Fire Within:
Microbes Inflame Tumors

Micota e B . Samu Wb, 16 Bl an Pichar A, Fliel' 4
Onprirat o rmunctesogy. oot of Wecicra, Y i Uiy e Havn,C1 06570 Microbiotal Immuns’system
n

s
Aarravass &2 Hameuas, Gemany

ey Degurirae . Vot mae 4%t o Scir o, Rabcoh 76100, el

“omard Hughes ekl Ininte, Schocd of Madcine, Yole Urivar sy, New Have, CT 08670, USA

SGotrvt

“Comesporderce -

The immune system and the microbiota mutually interact to maintain homeostasis in the intestine.
However, components of the microbiota can alter this balance and promote chronic inflammation,
o 0 the complex
r biota and the innate and d diseuss their

potential 1o lead us in new directions for understanding cancer biclogy and treatment.

The immune system and the microbiota mutually interact to maintain homeostasis in the intestine.
However, components of the microbiota can alter this balance and promote chronic inflammation,
promoting intestinal tumor development. We review recent advances in understanding the complex
interactions between the microbiota and the innate and adaptive immune systems and discuss their
potential to lead us in new directions for understanding cancer biology and treatment.
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LEADING ARTICLE

A molecular revolution in the study of intestinal microflora

E Furrie

Bacterial colonisers of the colon comprise several hur@
bacterial species that live in a complex ecosystem. Study of
this complex ecosystem has been carried out, until recently,
by traditional culture techniques with biochemical methods
to identify organisms. The development of molecular
techniques to investigate ecological microbial communities
has provided the microbiologist with a vast array of new
techniques to investigate human intestinal microflora.
Metagenomics, the science of biological diversity,
combines the use of molecular biology and genetics to
identify and characterise genetic material from complex

Gut 2006;55:141-143. doi: 10.1136/gut.2005.081695

discase (IBD) has focused on the scarch for a
ial agent, with many and varied
being proposed.™® It has now been
t analysis of the microbial
es in the balance of organ
tion and during disease yields far
more it information than hunting for the
proverbial “needle in the haystack”. This change
has partly been driven by the general ineffec
tiveness of targeted antibiotic therapy to treat
IBD'* ™ and the potential of probiotics as therapy
for IBD, allowing re umbh:l\m(m of home-
ostasis present in healthy gut.*
In order to develop these alternative therapies
it is essential to determine what comprises a

ecosyste
isms at

microbial environments. The combination of metagenomics

and subsequent quantitation of each identified species

using molecular techniques allows the relatively rapid

analysis of whole bacterial populations in human health
nd disease

acteria permanently colonise the whole
length of the gastrointestinal tract \mh by

far the hiohect fratinn

healthy colonic ecosystem and how this balance
of organisms is altered during various states and
stages of IBD. As a large majority of bacte

" it is impossible for deta
ation of the colonic miaoflora to be
d |sin;, traditional culture luhmqus

led to an ;\plu;ll)n in sequencing of nlms(mml
DNA (rDNA) from different bacterial species and
teaine 6 £ AiBFavacns aus Thic

Klebsiella: Ankylosing Spondylitis

Gut Microbes and Systemic Pathology

* Examples of epidemiologic associations between Gl microbes
and systemic autoimmune pathology:

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

Modified from: Mayes MD. Epidemioloic studies of environmental
agents and systemic autoimmune diseases. Environ Heaith Perspect
1999;107(suppl. 5):743-748

David M. Brady, ND, DC,
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20000
Bugs/Foods: Friend or Foe?
—  FOREIGN SELF-
HLA ANTIGENIC - ANTIGENIC
PEPTIDE PEPTIDE
/ b
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.
90000
Gut-Autoimmune Connection
* Maldigestion
« Leaky Gut Immune Complex Formation
* Gl Infections
University of Bridgeport
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Figure 2 A mooel
HLA.B27 ar CARI

2095 an 8
prontiammatory

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

0000

The Colonization Resistance of the Mucous Membrane
of the Large Intestine in Patients with Rheumatoid
Arthritis in a Period of Exacerbation

“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.”

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

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport
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50000
Antibiotics regulation
Prebiotics regulation
Probiotics regulation
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20000
Predominant Bacteria E+007
Obligate Anaerobes Predominant Bacteria play major roles
186 67 in health. They provide colonization
. _ - L -
Bacteroides spp. 39 t + t = ¥ - >=13 organisms,a:g‘::]sdlgesnon and
. : 15 - - - . 5-2‘ . absorption, produce vitamins and
Clostridia spp. 76 t t t t ——+ >=10 SCFA's, and stimulate the Gl immune
16 6.2 system. DNA probes allow detection of
Prevotella spp. 25 + + 4+ + - + >=11 multiple species (Spp.) within a genus,
15 74 50 the genera that are reported cover
Fusobacteria spp. 71— " ; t —t >=11 many speces
16 58
Streptomyces spp. 26 + -~ ¥ - ~ + >=10 Organisms are detected by DNA
17 6.2 analysis. One colony forming unit (CFU)
e . N Zmyms m . is equivalent to one bacterium. Each
Mycoplasma spp. 43 . . . . —— y >=12 genome detected represents one cell,
Facultative Anaerobes orone CFU. Results are expressed in
18 78 scientific notation, so an organism
- 1 - reported as 2.5 E+007 CFUigram is
Lactobacillus spp. 34 + + t 4+ y + >=12 read as 25 million colony forming units
23 76 per gram of feces.
Bifidobacter spp. 49 t t t t \ A + >=18
1.7 7.7
Escherichia coli (E. coli) 6.7 b - - - +—4 + >=11
Opportunistic Bacteria Expected Value
Citrobacter spp. Positive Negative Opportunistic Bacteria may cause
) symptoms and be associated with
Klebsiella oxytoca Positive Negative disease. They can affect digestion and
1, nutrient ion, pH and
immune state. Antibiotic sensitivity tests
will be performed on all opportunistic
bacteria found, although clinical history
is usually considered to determine
treatment since the organisms are not
g Y i tobe
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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.

T S B actheiti s hdd 4

The association between rheumatoid arthritis
and periodontal disease

Abstract

S =

Figure 1. Severe periodontitis with loss of periodontal
attachment and alveolar bone.

Pathogenesis of periodontal diseates

There are findings that support the hypothesis
Tl that oral infections play a role in RA

oo 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.

() BioMed Cenval

Detert et al. Arthritis Research & Therapy 2010,12:218
http://arthritis-research.com/content/12/5/218

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport
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Oral-Hematogenous Spread

Fig. 2. Cause of periodontitis-related ic di The gingi-
val epithelium functions as an innate phys:cal barrier to protect peri-
odontal tissues from bacterial m\.adus However, with disease pro-
n, local infl i the epithelium to expose the
md.erlymg connective tissues and blood capdlmzs to plaque biofilm.
The exposed ulcerative area (8 — 20 cm’ in affected oral cavities) fa-
cilitates direct entry of biofilm pathog intolhe irculation during
eating and tooth brushing. E: Lty k are able
to migrate throughout the entire body Thls oral-| hgmnogenous spread
of bacteria is a primary cause of periodontitis-derived systemic
diseases.

Leaky Mouth?

J Pharmacol Sci 113, 103 - 109 (2010)

§

Oral Bacterium and Colon Cancer?

Research.

Genomic analysis identifies association of Fusobacterium
with colorectal carcinoma

Aletsandar D. 1 e
Fujko Duke,'”

i, Recent studles 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 plague 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

7 ot g o Ly P B o A, e Cemome Eevewdh 1
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Clinical & Devvlopmental Immnology, March 20065 13(1): 41-48

Rheumatoid arthritis is an autoimmune dis

urinary tract infection

ALAN EBRING

TAHA RASHID

se triggered by Proteus

Schoot of Biowmedscal and Healeh Sciences, Kings Colege London, Lowdon, UK.

Abstrast
Rhe:

$
Exicmnive cvidence based oo the resuls of

and ol age.

nd moiccular

e world, shows that

P
erong. knk cxiss between [veous mishdic microbes and RA. We propose that sub-cliscal Proseus
uninary tract infections arc the main friggering facton and that the jrescnce of melocalar mimiry and croes

Cytopathi sutomamabodier

Process through production of

Scund 1 Rheramatol 0333211

Rheumatoid arthritis: proposal for the use of anti-microbial
therapy in early cases

Alan Ebringer™!, Taha Rashid', sad Cirde Wilson'

"Divion of Uy Sowaces, nkcton . Imemuny Gocup. Kieg's Colge London, Department of Rbeumsciogy, Wddesen Hospial,
Usivrsty Colge, Lonin, UK

Paseras with RA cxpesially

e tne of ansbusics, vegetarian diets and bigh intake of water and frust juxces sach s cranberry jusce i s&difion 1o the

currendy employed restmen.

Keywords: Humoral autoimmunity, Proteus i sbils, sheumosoid ardhriss, urimary tast infrtion

Iatreduction

Rbseumacoid archricis (RA) is a chronic inflammasory
joint disease, which affects millions of people all
around the world, wich a prevalence race ranging from
0.5 t0 1% (Lawrence et al. 199%). The disease in the
majority of patients takes a mikd to moderate course,
whilst in others it has a more disabling consequence,
ave a great effect on the soco-cconodic
scacus of the patient (Cooper 2000)

RA affects individuals of middle age groups and
occurs. thiee times more frequently in women than

Actiopathogenesis

A general scientific consenvus exists, which comiders
RA as an immune-mediated disease that could
possibly be triggered by an emvronmental (microbial)
factor in a genctically susceptible individual

Extensive evidence supports the mle of cellular and
humoral autoimmuniy in the development of RA, and
some of these are listed as follows:

Cormaprrnteans. A, Eemger, Infrstn and Fres
Sumboed Siees, Loeadon SEI 9NN, UK. Tek #4

L. Predominant role of B lymphocytes in the
pathogenesis of RA (Weyand et al. 2005) and
signs of accumulations of immunoglobuling and
‘other inflammatory produsts such as complements
at the site of synovial pathological lesions in RA
patients (Low and Moore 2005)

2. Detection of elevated leveh of auto-antibodies in
the scrum and/or synovial fuid of paticats with RA
(Rancapaa-Dahiquis: 2005).

3. Significant improvements in RA disease para
mesers following B el deplesion theragy, ¢.g. with
the wse of ant-CD20 antibedies (Perosa e al
2005)

Role of HLA gencs in RA

The role of geneics in development of RA has been
examned mainly through family, twin and molecular
‘analysical studics. For instance, familial distribution of
RA among fint-degree relatives (Deighton et sl
16923) and twins (MacGregor et al. 2000, indicates
that RA runs in some famibes, basically supporting the

cose, Kings Cotege Lonson, 150
sl chringerid ol uk

gnificant discovery was
DRADwS genstic marker was
of the puticats with RA, using both
mived hymphocyic sulture avay (7) and srologcal
ally any joint can be imvolved in RA, bt the  methods. (5) Subscquenily it was obsrved (hat only
affects the small joiats of the  certaintypes ad subiypes of HLA-DR molecules were

d less frequently the large joints  awiaxiated with RA, The third hypervariable regioasof
induding the cervieal spine. (1) all RA-assodated HLADR[I slces were found 10
RA s thiee times more common in women than  share  heameric amino acid sequence homology
men. affecting mainly middie aped and dlderly  involving positions 9~ 74 and conssting of glutamic
poople. (2) Akhough the worklwide distribation of  acid, plutamine, Iysine or arginine. arginine, alanine
the discase ranges between 05 and S.3% (1) the  and akanine "EQK/RRAA”. This sequence similariy
owing a motkrable deckine  in RA. which has been given the mame of “shared

epecially amoag Wesiern  epitope” (SE) (%) mod was not found in otbe

World popalatioas. (4)

5
HLA gencs among variows clhie groups,
Gusube backvunts Feposted that maee than 957 of patients possess ane
Famikial aggregation has been observed. but nostrong o another of the RA-inkod HLA-DR moleculcs (10)
paticrn of inberitance has been otablished among  which contain the SE motf, Thew inchude HLA
relatives of paticats with RA. () 1n a study on two  DR4 sublypes (DRPI* 404, 0405 and O08),
groups of twins with RA from Fiakn and UK. it HLA-DRI subtypes (DRJ1*0101 ans HLA
DRé

Bat genets: factors have a substantial DREI*1402) and HLA-DRIO (D)
contribation to RA, the heritabibty in cach grovps (11,
was obervad to be $¥% and 6%, respectively. (6)

The smportance
conlerring susccptibi

SE amino acid sequences in
ol

s o L S, adtion sod oty abo
Lontoa, 190 Sumtont S, Lonton @1 3pecios. (13) The me
- with RA, bowever,

riggee the discase
between the presence of DR4 and SE homozygosity

2 I Taper & Frnsis v e e Ssiinsian Rt Riseush Fosndition
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Antibodies to Proteus in RA

Table |. Worldwide distribution of elevated Profeus antibodies in patients with RA.
No. Location (country)
1. London (England)
2, Winchester (England)
3 Newcastle (England)
4 Epsom (England)
5. Stevenage (England)
6. Dundee (Scotland)
7. Dublin (Ireland)
8. Toulouse (France)
9. Brest (France)
10. Hamilton (Bermuda)
M. Oslo (Norway)
12. Otsu (Japan)
13. Chandigarh (India)

14, Amsterdam (Holland)
15. Taichung (Taiwan)
16. Barcelona (Spain)

17. Moscow (Russia)
18. Bethesda & Philadelphia (USA), Montreal (Canada)
19. Tokyo (Japan)
20. Helsinki (Finland)

RA patients Year Reference
30 1985 17
162 1988, 1997 104, 105
142 1992 106
2 1999 107
140 1995, 1995, 1996 30, 108, 34

176 1995, 1999 109, 40
2 1988 10
15 1994 m

1985 12
1995 108
1995 100
1997 13
1997 14

Submitted
Submitted
Total numbers of RA patients

Sguiupsnagaey
&
=

Alan Ebringer, MD, King's College, London

Scand J Rhewmatol 200

REVIEW

Rheumatoid arthritis: proposal for the use of anti-microbial

therapy in early cases

Alan Ebringer'?, Taha Rashid”, and Clyde Wilson'
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Rhewnatoid arthritis and microbial therapy

Proteus
Urinary Tract Infections

Y

Antibodies
To
Baclterial Haemolysin and Urease

'

Auto-antibodics

To
HLA-DR4 and Hyaline Cartilage

Synovial Tissues

Rheumatoid Arthritis

Fig. 1. Suggested etiopathogenetic sequence from Proteus
urinary infections to RA

0000

Molecular Mimicry: Proteus and HLA-DR1/DR4

Alan Ebringer, MD
King’s College, London

€/ LA (DI "9 $03)
(KDEKAL)

A: ESRRAL sequence of Proteus mirabilis haemolysin

B: EQRRAA sequence within DRB1¥0101 (HLA-DRI1)

C: EDERAA sequence of DRB1*0402 (HLA-DR4/Dw10)
(predicted from known crystallographic structure)

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport
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Table II. Possible explanation for some commonly encountered features in RA.

Associated RA Features

Suggested Explanations

Female preponderance 3:1

Disease onset in 30-50 years

Exacerbation after pregnancy

Low d rate in i
of the disease

Presence of rheumatoid factors in high proportions of RA
patients

Presence of "EQRRAA" amino acid motif in over 95% of patients
possessing the RA-associated HLA-DR molecules

High proportion of small joints involvement, having hyaline
cartilage which type Xl coll p ing the
“IRRET" amino acid sequence

| twins and ing course

Increased incidence of UTls in females

Increased incidence of UTls among middle and older age groups

Increased incidence of UTls in the puerperium

Involvement of non-genetic environmental factors in the
pathogenesis of the disease

A secondary phenomenon due to B cell stimulation and presence
of antigen-antibody complexes

Cross-reactivity with “ESRRAL" amino acid sequences present in
the Proteus hemolysins

Cross-reactivity with “LRREI” amino acid motif present in the
Proteus urease enzyme

Scand J Rhewnatol 2003;32:2-11

REVIEW

Rheumatoid arthritis: proposal for the use of anti-microbial
therapy in early cases

Alan Ebringer'2, Taha Rashid®, and Clyde Wilson®

Copyright 2014

Inflammatory
mono-/poly-arthritis

A. Ebringer et al.

Tissue Typing

PCR a0 Oligoaucbeotde sequencing

tive
0404 & 0408
&0102

1402
HLA-DRA1* 1001

¥

Proteus Reactive Arthritis

bacteriuria
* Elevated CRP andor ESR

Self-Limited Arthritis

(No Treatment)

High fuid intake (
4) Urine acidification
) NSAIDs & DMARDs (such as Gol

6) Immunosuppressive drugs (such as Methotrex

mines. Chloroquings)
it TNF therapy)

1 Other (Non- h Discas:
cordingly
Appl i-Proteus Therapeutic Measures
1) Antibiotic in)
2) Diet (herbal L

« anhritis and carly RA
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T Cell-Mediated Autoimmune Disease
Due to Low-Affinity Crossreactivity
to Common Microbial Peptides

“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.”

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

Thyroid Disorders, Autoimmunity
and The Gl Environment

(“Microbes”)

r

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport
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Virology Journal Bloted v
Review Published: 12 January 2009
Viruses and thyroiditis: an update Virology Jounal 2009, 8:5  doi:10.1186/1743.422X-6.5
Rachel Desailloud* ' and Didier Hober! This article is available fram: htpiliwww.virclogyj.com/content/é/1 /5

Abstract

Viral infections are frequently cited as a major environmental factor involved in subacute thyroiditis
and autoimmune thyroid diseases This review examines the data related to the role of viruses in
the development of thyroiditis.

Our research has been focused on human data. We have reviewed virological data for each type
of thyroiditis at different levels of evidence; epidemiological data, serological data or research on
circulating viruses, direct evidence of thyroid tissue infection. Interpretation of epidemiclogical and
serological data must be cautious as they don't prove that this pathogen is responsible for the
disease. However, direct evidence of the presence of viruses or their components in the organ are
available for retroviruses (HFV) and mumps in subacute thyroiditis, for retroviruses (HTLV-1, HFV,
HIV and SV40) in Graves's disease and for HTLV-1, enterovirus, rubella, mumps virus, HSV, EBV
and parvovirus in Hashimoto's thyroiditis. However, it remains to determine whether they are
responsible for thyroid diseases or whether they are just innocent bystanders. Further studies are
needed to clarify the relationship between viruses and thyroid diseases, in order to develop new
strategies for prevention and/or treatment.

5: Acta Med Austriaca 1987;14(1):114

[Antibodies to Yersinia enterocolitica in immunogenic thyroid
diseases].

[Article in German]

Petru G, Stunzner D, Lind P, Eber O, Mose JR

“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”

(19.6%). The antibody titres were mainly directed towards Yersinia subtypes 8 and
3. It may, therefore, be assumed that the gram-negative bacterium Yersinia
enterocolitica may have an active part in triggering immunogenic thyroid diseases
such as Graves’ disease or Hashimoto thyroiditis.

PMID: 3618088, Ul: 87294986
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5: Acta Med Austriaca 1987;14(1):11-4

[Antibodies to Yersinia enterocolitica in immunogenic thyroid
diseases].

[Article in German]

Petru G, Stunzner D, Lind P, Eber O, Mose JR

In 1976 Shenkman et al. revealed that in patients with thyroid disorders antibodies
“It may, therefore, be assumed that the
gram-negative bacterium Yersinia
enterocolitica may have an active part in
triggering immunogenic thyroid diseases...”

y mgc p s (v vy p suncing
from immunogenic than in patients with non-immunogenic thyroid disorders

(19.6%). The antibody titres were mainly directed towards Yersinia subtypes 8 andtynzner et al, Acta Med
3. It may, therefore, be assumed that the gram-negative bacterium Yersinia Augtriaca 1987;14(1):11-4
enterocolitica may have an active part in triggering immunogenic thyroid diseases

such as Graves’ disease or Hashimoto thyroiditis.

PMID: 3618088, UI: 87294986

§

Prevalence of Yersinia Antibodies
in Thyroid Disorder Patients

%

Healthy Thyroid

David M. Brady, ND, DC, CCN, DACBN
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20000
Predominant Bacteria E+007
Obligate Anaerobes Predominant Bacteria play major roles
16 67 in health. They provide colonization
Bacteroides spp 39 } It + 4 = >=13 resistance against potentially pathogenic
. N organisms, aid in digestion and
o f 15 . . . & 3‘ . _ absorption, produce vitamins and
Clostridia spp. 76 t t + + 4+ >=10 SCFA's, and stimulate the Gl immune
16 6.2 system. DNA probes allow detection of
Prevotella spp. 25 t t + + - + >=1.1 multiple species (spp.) within a genus,
18 74 so the genera that are reported cover
. many species.
Fusobacteria spp. 71 t t + +4 + >=1.1 v spe
16 58
Streptomyces spp. 26 t + \ 2 + + + >=10 Organisms are detected by DNA
a 52 analysis. One colony forming unit (CFU)
4 4 " i T is equivalent to one bacterium. Each
Mycoplasma spp. 4.3 L T L) L &) + >=12 genome detected represents one cell,
Facultative Anaerobes or one CFU. Results are expressed in
18 78 scientific notation, so an organism
g i . L ey L 1 i - reported as 2.5 E+007 CFU/gram is
Lactobacillus spp. 34 t t 't ' F >=12 read as 25 million colony forming units
23 76 per gram of feces.
Bifidobacter spp 49 + + + 4+ + >=18
17 77
Escherichia coli (E. coli) 6.7 ¢ + + +¢ = >=1.1
Opportunistic Bacteria Expected Value
Yersinia spp. Positive Negative Opportunistic Bacteria may cause
and be i with
disease. They can affect digestion and
absorption, nutrient production, pH and
immune state. Antibiotic sensitivity tests
will be performed on all opportunistic
bacteria found, although clinical history
is usually considered to determine
treatment since the organisms are not
[+l consi tobep gens.
20000
Microbial Sensitivity Profile
Bacterial Sensitivities
Pharmaceutical B
Sensiive Resistant Bacterial grovh su Is measured ina
quid growth medium where fungal growth is
ressed and specifi |
Ampicillin L] irsdueed bafors eabation. In conlrac o e oder
Cefuroxime R isolation and culture techniques, such universa
5 = it e tes the actions of
Ciprofioxacin SniEaciarar e Comex T of e con
Clindamycin nts marked as "Sensilive” cause effectiv
rythromycin h:d:(na\ grmw&:;fp(!ﬁswﬂh 'lhﬂle a:\lhleh-lliz“rx‘l .
E agents.are candidates for suppressing the growth o
L 7 bacteria in the patient's colon. The results apply to
= all organisms reported under “Cpportunistic
Penicillin Bacteria”
Agents indicated as “Resistant” have low
Potassium Clavula effectiveness. If all tested agents are resistant,
Sulfamethoxazole R synergistic mixtures of antibacterial agents may be
Tetracyclin R ‘Sensitivities are not performed on "Pathogens™
Trimethoprim-Sulfa R orParasites~ because they do not grow in cuture
under normal laboratory conditions. Standard
woicocis
Botanicals ™~ - \ [Estosels are genera u for treatment of
5-hydroxy-1,4-naphthoquinone 5 ] ]
Black Walnut
Allin £
Garlic
Arbutin S
Uva Ursi For Botanical sensitvity testing the active
re tested and an example of the
Artemisinin B available source is shown
Wormwood
Berberine s
Goldenseal
Carvacrol s
QOreganc
Cleuropein El
Olive Leaf
Quinic Acid E
Cats Claw
Thymol B
Ol of Thyme
Undecylenic acid R
Undecylenic acid
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Amounts per serving

Serving size
Number of servings per container
Number of capsules per container

Tribulus terrestris

Sa m p | e N at ura I (standardized to 40% furostanolsaponins)
H H H Chinese Wormwood
Gl Antl m ICFObIal (Artemisia annua/apiacea)
(standardized to >10% artemisinin)

Berberine sulfate
(from Berberus aquifolius)

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

Bearberry
Arctostaphylos uva ursi)

Grapefruit/Citrus Seed Extract

Magnesium Caprylate
*(Yielding 267 mg of Caprylic Acid)

Black Walnut
(Juglans nigra)

2 caps
30

60

400 mg

300 mg

200 mg

100 mg

100 mg

200 mg
300 mg

100 mg

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

4

Bicecological control of inflammatory bowel disease

stig Bengmark™"

rural lifestyle”.

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

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

B

Autoimmune Thyroid Disease and Celiac Disease

* 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

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.

David M. Brady, ND, DC, CCN, DACBN University of Bridgeport
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se000
2100 Gastrointestinal Function Profile DNA Analytsis, GC/MS,
Colorimetric, Automated Chemistry, ELISA
Results Reference
Range
e Mycology
Beneficial SCFA . 2 Y Yeast in small amounts is considered
normal. Yeast overgrowth has been linked to
%t = ; L slph
Total SCFA 169.8 > 35.0 mM/g many chronic conditions, in part because of
n-Butyrate 226 =>46 mM/g antigenic responses in some patients to even
low rates of yeast growth. Potential symptoms
Acetate % 64.7 + + + + 50.0-720 % include diarrhea, headache, bloating, atopic
i f
Butyrate % 133 ' et F 80-280 % dermalitis and fatigue.
. Parasitology
Propionate % 21.2 + 15.0-220 % Parasite infections are a major cause of
—=F ) ~ " non-viral diarthea. Symptoms may include
Valerate % 03 L i Lok constipation, gas, bloating, increased allergy
response, colitis, nausea and distention.
The Adiposity Index is derived by using
DNA probes that detect multiple genera of
. the phyla Firmicutes and Bacteroidetes.
Inflammation B A ities of these phyla may be
- e - with i caloric ion
Lactoferrin 0.1 + <=73 ug/mL | from food.
WBCs Neg Neg Beneficial SCFA
Mucus Neg Neg-Rare Short chain fatty acids (SCFA) are
p by ial fer ion of dietary
polysaccharides and fiber. The product,
N-butyrate, is taken up and used to sustain the
normal activity of colonic epithielial cells.
Butyrate has been shown to lower the risk of
Immunology — colitis and colorectal cancer. A healthy
. ) balance of GI microbes depends on
Fecal sigA 19 L + *+ + 40-204  mg/dL| |production of SCFA by one bacterium to allow
 aliadi - the normal growth of another one in a complex
Anti-gliadin sigA 5 <=20 mg/dL cross-feeding network.

vegetables,
99% fruits, roots,
equmes, nuts

90000
Figure 3: Changing carbohydrate intake patterns
The two pie charts compare the carbohydrate intake patterns of primitive
and modern man. Note the extremely high intake of essential sugar-rich
fruits, roots, nuts and legumes of the former .
Intake of carbohydrates

whole  primitive man o Modem man  vegetables,

cereal refinediartificial fruits, legumes,

grains sugars, nuts

sweeteners

59%

refined grains

Eur J ClinNutr 1997; 51(4):207-216
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Salt Intake and Autoimmunity

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-a
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]

Special Section: Insulin-Dependent Diabetes Mellitus — Epilemislogy. Aetiology
Pathogenesis and Prevention

Milk Proteins in the Etiology of Insulin-Dependent
Diabetes Mellitus (IDDM)

Julio M. Martin, Barry Trink, Dennis Daneman, Hans-Michael Dosch and Brian Robinson

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.

dair

Ann Med. 1991 Oct;23(4):447-52: Martin JM, Trink B, Daneman D, et al.
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AL@T Food Sensitivity Testing
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IBD was unheard of before the 20t century. Beginning of 20t 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)

i

The New England Journal of Medicine

Editorial.

EAT DIRT — THE HYGIE
HYPOTHESIS AND ALLERGIC DISEASES

HERE has been an epidemic of both autoim-

mune disca h the immune response
is dominated by type 1 helper T [Thl] cells, such as
type 1 diabetes, Crohn’s discase, and multiple scle-
rosis) and allergic discas which the immune re-
sponse is dominated by type 2 helper T [Th2] cells,
such as asthma, allergic rhinitis, and atopic dermatitis ),
as documented in the article by Bach in this issuc of
the Journal) The occurrence of these diseascs is higher
in more atfluent, Western, industrialized con
One theory proposed to expl
prevalence of autoimmunc and allcrgi
it results from a decrcase in the prevalence
hood infection. Although this theory dates back to
ar least the mid-1960s in relation to Thl-mediated
discases, Strachan first proposed in 1989 that this
theory might .|Iw plain the increase in Th2-medi-
ated dm.m nd it has subscquently come to be
called the hygiene hypothe n the
frequency of childhood infection has been oceurring
for a long time, affected by the inoroductions of in-
door plumbing in the 19th century, antibiotics in the
!;II; of the 20th century, and ke

cT, MOrS energy-

nber of potentia ial mulunhm» by
rease in the frequency of childhood in-
fections might influence the frequency of autcimmune
discascs. In d t of the article
and coworkers,* also in this issuc of the Jowrmal, two
mechanisms deserve special attention, The first is that
the decrease in antigenic stimulation re
decreasc in the frequency of ¢
resulted in a decrease in the levels of regulatory cy
tokines — specifically, interleukin-10 and possibly
z growth factor B (TGF-B). CD25-pos-
inive nd other regulatory T cells produce in-
terleukin-10 and TGF-B and act to down-regulate
both Thl-mediated responses and Th2-mediated re
sponses. It is unclear how rleukin-10 and TGF-8

Fahrlinder ctal. is that stimulation of the innate im-
endotoxin may be important in the
normal immune system.
demiologic reports suggests that there
has been a decrease in the frequency of allergy and
asthma among children of farmers in Western, indu
d countries.*® The cu rent study by Braur
rlinder et al. is a cross-sectional study lll\nllll
‘H 2 Llllllinl\ between 6 and 13 years of age fi
nd n--nnrm ng houscholds in rural arcas
estigators measured endoror
tress dust and found a relation berween
ndc -m\in in :hc dust and a decreased

Zndotoxin is a I|p..lmlu.|cci\.1r1\|c thar forms the
outer layer of the cell membranc of all gram-negative
bacteria. Endoroxin levels vary widely but tend to be
nts where there are farm animals
the fecal flora
of larger mammals is a major source of endotoxin. E
dotoxin is also found in the dust in houses and out-
doors in dirt and can be measured in dust or air. In
its airborne form, endotoxin can be inhaled or swal-
lowed and acts as a potent immunostimulatory me
cule through its lipid A moicty, which signals, lhrumJ\
CD14 and toll-like nupmr-{ (TL l{-h other mole
cules (MyD8S and toll-like receptor 9 [TLRO]) «
the innate immunity pathway.

How does endotoxin decrease Th2-mediated dis-
cases such as allergics and allergic asthma? At low e
cls, lipopolysaccharide is a potent inducer of inter-
leukin-12 and interferon-y, which are cytokines that
stimulate Thl-mediated immunity, and also decreases
the production nl"l‘h inflammatory cytoki

=

popolysace h.\l‘ldk increases defic
lectins, such as surfactant prnlun Ain the lungs, which
enhance the developing immune response
nate. The efteces of endotoxin are dose-dependent; at
high doses, endotoxin produces hypersensitivity pacu-
monitis and stimulates the release of inflammar

mediators © Even at low doses, endotoxin is associated
with wheezing during the first year of life” Given
these potential opposing effects of endotosin expo-
sure, greater knowledge abour what dose of endor
is prorective and what dose is a risk factor is needed
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PERSPECTIVES

SCIENCE AND SOCIETY

Farm living: effects on childhood
asthma and allergy

Allargy-protective farm axposure:
Severalstudies have Mientifld some of
he exposures ssoxtatid with  farming
biestyl that contsbute 10 the redced risk
o n ch

ihdren,

Erikar von Mutius and Donata Vercell

hich indicates

up on traditional farms are protected rom asthma, hay fever and allSrgic  thut ishaltion and ingeation are he buo.

e

ing. ity an cbabig sze, day <are,pet

Pl

innate and

ducation anda fumily Batoey of ssthma
ahter birth.

The prevalenoe of asthma, hay fever, sopkc

lations with comparable cthi backgrounds
bt srbang differences 0 nvtronmental
exposures may be xpecially revealing In
many develogang <

s rbarization and this eflects
abosscf rural v condmions.

I Europe,stodses

s
Hemever, rge dierenies i the peevalense:

particulary informative and stadies of pope-

and alerpies, did ot a<coant for the pro-

e :‘ Abstract | Numerous epidemiological studies have shown that children who grow
»! up on traditional farms are protected from asthma, hay fever and allergic
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House dust exposure mediates gut microbiome
Lactobacillus enrichment and airway immune defense
against allergens and virus infection
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Exposure to dogs in early infancy has been shown to reduce the
| risk of childhood allergic disease development, and dog ownership
~| is associated with a distinct house dust microbial exposure.
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Parasites in Your Gut Actually Help Protect You From Allergies
by David Gutierrez, staff writer

(MNaturalNews) Humans and gastrointestinal parasites might have co-evolved in such a way that the parasites actually help regulate to human
immune system to prevent against allergies, according to a study conducted by researchers from the University of Nottingham.

Researchers believe that over the course of millions of years, gastrointestinal parasites have evolved an ability to suppress the human immune
system as a survival mechanism. Because parasitic infestation has been so common throughout human evalutionary history, the human immune
system has in turn evolved to compensate for this effect.

This means that if the parasites are removed, the immune system may actually function too strongly, resulting in maladaptive immune responses
such as asthma, eczema and other allergies.

To test this hypothesis, researchers used drugs to eliminate hookworm infection in a 1,500 children between the ages of six and 17 who were living
in a rural village in central Yietnam. This region was selected for its very low rates of allergies and high parasitic infestation rate. Two-thirds of all
children in the area are infested with hookworm or other gastrointestinal parasites.

The researchers found that once the children were no longer infected with parasites, their rates of dust mite allergies significantly increased. This
supports the hypothesis that parasites help regulate immune responses.

"The next step is to understand exactly how and when gut parasites program the human immune system in a way that protects against allergies,
and for such studies, follow-up from birth will be essential," said researcher Carsten Flohr,

Researchers hope that understanding the relationship between parasites and the human immune system could lead to a better overall understanding
of allergies.

"The prospects of further studies in this area are very exciting, as we could see groundbreaking treatments for asthma and other allergies developed
as a result,” said Elaine Vickers of Asthma UK, which funded the study.
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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 Il 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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THE INSIDE STORY

Investigators do not know every detail of how the immune system wreaks havoc
with the intestinal lining of celiac patients, but they have identified a number of
likely processes (below). Colored dit i
o ing i i L
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| tight junctions.
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Alba Clinical Trial Summary in Celiac Disease
with Larazotide Acetate — Tight Junction Regulator
Phase Ib - Single Dose (CLIN1001-002) A
>ing v 0% Bioavailability

21 Celiac disease subjects

Double blind, placebo controlled

3 days QD, single gluten challenge on day 2 No Adverse

In-patient study Safety Trends

Completed March 2006

) L Larazotide acetate acts locally in

Phase lla - Multiple Dose (CLIN1001-004) the gastrointestinal tract

86 celiac disease subjects = No systemic exposure, no

Double blind, placebo controlled \ measurable plasma drug levels

2 weeks TID dosing and gluten challenge > in any clinical study

Dose rangm%- 7 arms { = Noimmunogenicity, no antibody

Multi-center Outpatient Study development in any clinical study

Completed March 2007 = No toxicity observed to date in 24

completed animal toxicolo:

Phase IIb - Multiple Dose (CLIN1001-006) stidies il

184 celiac disease subjects = No safety signals in ~500 celiac

Double blind, placebo controlled subjects exposed to larazotide

6 weeks TID dosing and gluten challenge acetate up to 8 weeks

Dose rangln%- 4 arms = To date, safety comparable to

Multi-cenfer Outpatient Study Y, placebo
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Stevia

Natural Flavors

-0 900
Amounts per
serving
Serving size 1tsp. (68)
EXa m p I e G I IVI u Cosa | Number of servings per container 40
L-Glutamine 1500 mg
Re a i r FO r m u I atio n N-Acetyl Glucosamine 1000 mg
p PepZin Gl (Zinc-Carnosine) 75 mg
Deglycyrrhizinated Licorice (DGL)(Glycyrrhiza glabra) 400 mg.
Aloe vera (Aloe barbadensis) 300 mg
Slippery EIm (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

Suggested Dose: Take 1/2-1 tsp., one to two times daily or as directed by

your health care practitioner.

A pilot study of N-acetyl a forgly
bowel disease.

[] 1: Aliment Pharmacol Ther. 2000 Dec;14(12):1567-79.

Salvatore S, Heuschkel R, Tomlin S, Davies SE, Edwards S, Walker-Smith JA, French I, Murch SH.

University Department of Paediatric Gastroenterology, Royal Free, London, UK

in paediatric chronic inflammatory

BACKGROUND: The breakdown of glycosaminoglycans is an important consequence of inflammation at mucosal surfaces, and inhibition
of metalloprotease activity may be effective in treating chronic inflammation. AIM: To report an alternative approach, using the
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1t may treat i
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07 June 2007 by Aria Pearson
Magazine issue 2607, Subscribe and get 4 froe issues.

A sugar suppiement may sweelen the

overactive immune cells responsible for
auteimmune diseases such as multiple 3 ‘4_ -
sclerosis (MS) and type 1 diabeles and stop 9
them attacking the body's tissues. -
Autoimmune diseases are triggered when + _)
receptors on the outside of immune cel's called

Crowd control

T-helper 1 (Th1) cells start binding "se”
antigens rather than pieces of foreign invaders.
Anything that decreases the amount of binding
should suppress the auloimmune respanse.

Previous stucies suggested that gluccsamine. a dietary supplement commonly taken by people with
ostecarthritis, has some immunosuppressive effects. This led Michael Demetriou and coleagues at
the University of California, irvine, to investigate a similar but more polent compound called
N-acetylglucosamine (GICNAC).

Alarge number of proleins in the body are modified by Ihe attachment of sugar molecules to their
surface through a process called glycosylation, and altered glycosylation has been implicaled in some
autoimmune diseases. Demetriou's team found that naturally occurring GlcNAC moiecuies altach o
T-cell receplors and these GIcNAC "branches” form a lattice on the cell surface that prevents the
roceplors from cluslering near where the antigens are located (soe Diagram). Less clustering means
iess antigen binding. and less activation of Th1 cels, reducing the autoimmune reaction.

Mice given oral GIcNAC supplements had twice as much GIcNAZ branching on their T-cell receptors as
untreatec mice The researchers aiso found that T-cells engneered 1o cause the Mouse equivalent of
MS failed to do 50  they had been incubated in GicNAc first. A daily oral dose of GicNAc also
orevented type 1 ciabetes in mce genetcally engineered 1o develon the disease (The Journal of
Biological Chomistry. DOI: 10.1074/jbc MT01890200)

T-<els engineered lo cause the mouse equivalent of multiple scierosis failed 10 do so
il they had been incubated in GicNAC

The researchers found that
naturally occurring GIcNAc
molecules attach to T-cell
receptors and these GIcNAc
"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).

i

When a T-cell receptor binds to a “self” antigen, other receptors on the cell cluster around it and
bind to more antigens. This results in a strong autoimmune response. In the presence of GlcNAc
the clustering is blocked, resulting in less T-cell activation and a dampened immune response
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Curcumin

Curcumin 1s a polyphenolic compound extracted from
the spice turmeric. In Ayurvedic medicine, turmeric and
curcunun have been used, among other things, for their anti-
inflammatory properties. Curcumin possesses inhibitory
effects on cyclooxegenase-1 (COX-1), cyclooxegenase-2
(COX-2), lipoxygenase (LOX), TNF- a, interferon gamma (IFN-gamma), inducible
nitric oxide synthase (1INOS), and NF-xB, m addition to demonstrating powerful
antioxidant effects. Additionally, by modulating cytokine and chemokine production,
curcumin consequently impacts the balance of Th-1 and Th-2 T helper cells further
downstream.

It 1s primarily through these mechanisms of action that curcumin has been shown
i human and animal studies to positively impact the signs and symptoms of those
suffering from a variety of autoimmune conditions including colitis, RA, SLE and
Sjogren’s syndrome.16-20

Andrographis
ParActin®is a special extract of the medicinal herb Andrographis

| paniculata. This annual herb has been widely used as part of
Indian folk medicme and Ayurveda for centuries. In low doses

(25-30mg) ParActin® acts as an immune stumulant, but at higher
doses (150-250mg) it activates the peroxisome proliferator
activated receptor gamma (PPARY) nuclear receptor. When activated, PPARy not
only stimulates the expression of genes mmvolved in energy homeostasis, specifically
the metabolism of glucose and fatty acids, but also key regulators of the immune and
mflammatory responses.® By activating PPARy, mhibition of NF-kf} takes place which
mcludes the reduced production of various downstream inflammatory cytokines such as
tumor necrosis factor-o. (TNF-o) and interleukin-15.°

In models of multiple sclerosis (MS), Paractin® was shown to act as an inhibitor of the
T cell-mediated immune response. Inappropriate T cell activity (CD4+, CD8+ cells)
and its associated myelin-specific autoimmune responses have been shown to be part
of the pathogenesis of MS. Paractin® was shown to modulate and reduce disease-
associated cytokines such a NF-xB, mflammatory markers commonly associated with
MS pathophysiology.1? In human case studies, mdividuals given Paractin® were found
to experience a decrease 1 a variety of symptoms associated with MS, mcluding speech
ataxia, fatigue, depression and restless leg syndrome.!!
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Supplement Facts
Serving Size 4 capsules
Servings Per Container 30

Amount Per Serving % Daily Value

Curcumin G3 Complex® 750 mg *
(Curcuma longa)(rhizomes)(containing
three curcuminoids: curcumin,
bisdemethoxy curcumin, demethoxy
curcumin)[standardized to contain 95%
curcuminoids]

N-Acetyl Glucosamine 750 mg *

ParActin® 250 mg *
(Bioactive 14-Neo-Andro Compound)
(Andrographis paniculata)(stem and leaf)
[standardized to contain 50%
andrographolides]

Novel role of the vitamin D receptor in maintaining the integrity H H
of the intestinal mucosal barrier Vltamln D and the GUt

In vitro experiments demonstrate
that VDR mediates the activity of
1,25(0OH)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.

Kong ). Thang 7. M
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Vitamin D: An Antimicrobial?

The Vitamin D-antimicrobial Peptide Pathway and Its
Role in Protection against Infection

Abstract and Introduction

Abstract

-~ Human cathelicidin antimicrobial peptide (CAMP) gene
-~ is a direct target of the vitamin D receptor and is
strongly up-regulated in myeloid cells by 1,25-
dihydroxyvitamin D,

Adrian F. Gombart,*' Niels Borregaard,' and H. Phillip Koeffler®
*Department of Medicine, Division of Hematology/Oncology, Cedars-Sinai Medical Center, David
Geflen School of Medicine at UCLA, Los Angeles, California, USA; and "The Granulocyte Research

Laboratory, Department of Hematology. Rigshospitalet, University of Copenhagen, Copenhagen
Denmark

cathelicidin (ng/ml)

40 )

1,25 (OH)2 D (pg/ml)

J Immunol. April 1, 2009: 182(7) 4289-95
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3 CSF oligoclonal bands in MS include
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B CSF oligoclonal bands in MS include
antibodies against Chlamydophila antigens

Song-Yi Yao, MD; Charles W. Stratton, MD; William M. Mitchell, MD, PhD;

and Subramaniam Sriram, MBBS

Infactinne raneac nf milrinks erlorncic

Infectious causes of multiple sclerosis

Multiple sclerosis (M$) is a serious chronic neurological disorder in which demy elination and inflammation occur in

the white matter of the CNS. The findings of many studies and a discordance of MS in mon

mwins suggest that lisorder is acquired. The me s a virus because more than 90% of patie

MS have high co IgG, manifest oclonal bands, in the brain and CSF. M

inflammatory CNS disorders are infectious. More indirect evidence that MS is caused by a virus is the association of

several viruses with demyelinating encephalomyelitis in human beings, and the induction of demyelination in

animals infected with viruses in research. Nevertheless, no virus has been isolated from the brains of patients who -

had MS. Molecular analysis of 1gG gene specificity in the brain and CSF of those with MS has shown features of an |,
antigen-driven response: clonal amplification and extensive somatic mutations. A viral antigen against which the g gaenguchec sse
18G in MS brain and CSF is directed might be identified
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Where are we going?

Autoimmune Disease

g

NEW

PREDICTORS
of DISEASE

Molecules called
predictive autoantibodies
appear in the blood years
before people show
symptoms of various
disorders. Tests that
detected these molecules
could warn of the need to
take preventive action.

Abner Louis Notkins, Scientific
American, 296(3):72-79, 2007
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Genetic influence

NEJM:2003:349:1526-1533

Normal Benign Pathogenic Clinical
Immunity Autoimmunity Autoimmunity lliness

Environmental factors

Figure 3. Phases in the Development of Pathogenic Autoimmunity.
Normal immunity progresses to benign autoimmunity through the influence
of genetic composition and environment. Later, benign autoimmunity pro-
gresses to pathogenic autoimmunity. Symptoms of clinical illness appear

. ) ) Slide Source: Thomas O’Bryan, DC, CCN
soon after pathogenic autoimmunity develops.

Diagnosis

L NEJM:2003:349:1526-1533

I
Clinical |

onset |
I

No. of Autoantibody Ty pes

a0 1
Time before or after Diagnosis (yr)

Figure 2. Accumulation of Systemic Lupus Erythematosus Autoantibodies.
The curve shows the average number of types of autoantibody in relation to
the time of diagnosis of systemic lupus erythematosus. Seven autoantibodies
were evaluated, which bind cellular constituents (antinuclear antibodies), Ro,
La, double-stranded DNA, Sm, phospholipid, and nuclear ribonucleoprotein.
The time of diagnosis and the median time of the first appearance of any clin-
ical criterion useful for the classification of systemic lupus erythematosus
(clinical onset) are indicated by arrows.
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Predictivity of Autoimmunity

Organ specific autoimmune diseases

Years before
Clinical Dx

| 7-10

Antibodies I PPV

Disease I

Anti-thyroid peroxidase

Hashimoto's ti-thy
antibodies (postpartum)

thyroiditis * | oa%

Primary biliary 95% 25

. IAnti-mitochondn'al antibodies
cirrhosis *

Pancreatic islet cell, insulin,
65 kD glutamic acid y
decarboxylase, tyrosine and
phosphatase-like protein 20%

43, 55,
Type I diabetes** 42 14

*
Shoenfeld Y, Blank M, Abu-Shakra M, et al. The Mosaic of autoimmunity: prediction,

autoantibodies, and therapy in autoimmune disease — 2008. IMAJ 2008;10:13-19

** Lindberg B, Ivarsson SA, et al. Islet autoantibodies in cord blood from children who
developed Type I (insulin-dependent) diabetes mellitus before 15 years of age
Diabetologia 1999 42: 181-187
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Predictivity of Autoimmunity

Organ specific autoimmune diseases

Years before
Clinical Dx

’ Disease I Antibodies I PPV

| Addison’s disease |Adrenal cortex antibodies I 70 I 10

’ Bl et Iénxﬁigogi%c;cbaromyces cerevisae 100% I 3
Anti—tissue transglutaminase 50-
Celiac disease Anti-endomysial antibodies 60%
(HLA-DQ2 or DQ8 antigens) (100%)

Shoenfeld Y, Blank M, Abu-Shakra M, et al. The Mosaic of autoimmunity:
prediction, autoantibodies, and therapy in autoimmune disease — 2008.
IMAJ 2008;10:13-19
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Systemic autoimmune diseases

PPV | Clinical Dx

94-
100%

Y bef
Disease I Antibodies I S e

SLE RNP, Sm, dsDNA, Ro, La, and
cardioliptin antibodies

100%

Scleroderma Anti-topoisomerase |
antibodies

52-
88%
97%

Rheumatoid factor

Anti-cyelic citrullinated
peptide

’ Anti-centromere antibodies I

IAnti—Ro and anti-La antibodies 73%
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POTENTIAL USES OF AUTOANTIBODIES

Autoantibodies could:
@ Predict the risk of falling ill

@ Project the probability of contracting a particular disease so that the
potential patient could consider preventive therapy:
Primary prevention — Remove environmental factors that
trigger the disease
Secondary prevention — Modulate the destructive process
before the onset of clinical symptoms

@ Anticipate the timing of a disorder, revealing how soon a disease is
likely to cause symptoms

@ Project the course of a disease
Predict the severity and probable rate of progression of a disease

o Classify the disease
In a patient with an established disease autoantibodies can help
define the nature of the markers to classify the disease as
autoimmune or not autoimmune

If inexpensive tests for predictive antibodies can be developed, they
could become a standard part of a routine checkup.
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Patient with Multi-Reactive Pathogenic Antibodies
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Patient with Multi-Regctive Pathogenic Antibodies
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Assessments & Interventions for
Autoimmune Disease

* Detect and remove opportunistic and pathogenic Gl 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
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UB Human Nutrition Institute
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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.)

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