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What Triggers the Systemic Symptoms
Initiating the Autoimmune Mechanism?

Genetic predisposition, environmental insult, hypochlorhydria,
pancreatic insufficiency, medications, surgery, etc.

Inadequately digested proteins in Gl tract Irritation/inflammation/dysbiosis
(associated with food sensitivities) (activating immune inflammatory response)

4 e

Eventually Developing into Pathogenic Intestinal Permeability

Increased load on liver detoxification pathways (food antigens, toxins, endotoxin)
AND

Immune complexes in general circulation to macromolecules, neo-epitopes,...

v

Molecular Mimicry and tissue specific symptoms determined by
genetics and antecedents

Initiation of autoimmune mechanisms eventually developing into an
AUTOIMMUNE DISEASE
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SYSTEMIC INFLAMMATION INCREASES INTESTINAL PERMEABILITY
DURING EXPERIMENTAL HUMAN ENDOTOXEMIA

Falco Hietbrink,* Marc G.H. Besselink,” Willem Rencoij,* Martin B.M. de Smet.*
Annelies Draisma,' Hans van der Hoeven,' and Peter Pickkers'
‘Deparntment of Sugery. Unversity Medical Cemter Utrecht Wrecht, and "Degartment of nfensive Care
Medicine, Radboud Unwersity Niymegen Medical Certer. Niimegen, The Netherfznds

Recaved 13 Nov 200€; 413l review comgleled 26 Nov 2008 accepied n Anal lorm 29 Jan 2008

ABSTRACT—Athcugh the gut is ohen comsidersd the mor of sepsis, the relston between systemic iflammatcn and
mestral peemaatilly in humans & not cesr. Wa anakzed infestinal permeabiity dudng axpecmental ancoloxemia n
numans. Bafore and during experimenti encoloxemia (Eschenchia cod LPS, 2 ngikg), using poyethylene glyco (PEG) as
a permeadity marker, intestnal permeatiity was sralyzed in 14 hexthy subjects. Enterocyle damage was cetermned by
mestral fatty acid bindng protein. Endotoxemis Incuced an nfammaiory response, Uriary PEGs 1200 ane 4000
ReoVery Ncreasod rom 328 =63 10 63.1 = 125 and ¥am 0.58 = 431 10 3.11 = 0.93 mg, resoectivaly (P« 0.05). Inlesinal
L2y sod bndng prolein exomtion was not Afecied Dy endoloxemia. The posk serum IL- 10 concentratons comeialed wih
e increase in PEG 1,500 recovery {r = 0.48, P = C.027. Systemc Infammaton resuts in an Incressec intestnal

We demonstrated a correlation between the degree
of systemic inflammation and an increase Iin

Intestinal permeability.

SLIC U1 DBCICTIAL PrOouuncs SUCTE Oy LD LIV FIus, rous siow
a broader munge of molecular weight, thersby possibly pro
vling more nformation regarding the changes i intesting
permeability. Polyethylene glycols are not therapentically
applied or endogenowsly produced in contrast o several com-
poaents of differential sugar absorption tests. so that recovery
15 not influcnosd by sdministraton of padked red blood celis
or mannitol (3, 4)

It has been demonstrated previously thar acute svsremic
inflammation can be induced by a Jow-dose infusion of
Escherichia coli LPS in healthy volunteers (11), 35 a model
of the pathophysinlogical changes observed in septic patients
resulting in, for example, cardiac dysfunction (12), vascular
and endothelial dysfunation (13, 14), coagulation abnormal
ities (13), and other subclinical end-organ dystuncoon (16),

The present study addresses three questions: 1) Does exper
imental endotoxemia resulting in systemic inflammarion
induce 1 mcrease in intestinal permeability in humans? 2)
Are the kinctics of unnary recovery of PEGs altered during
experimental endotoxemia? 3) Is increased mtestinal perme
ahility the result of inflammarion or damage tischemic injury)
of enterocytes”?

MATERIALS AND METHODS

abilsty in cnteadly  pstients. In ese tests, (wo sugar
probes are orally administered and passively abhsorbad, It is
assumed thut absorption of the smaller molecule s relatively
constant, whereas absorption of the larger molecule 18 in-
Nuenced by alteradtions in inestus] penoeatelity. However,
it was recently shown that seveml confounders occumring in
climcal practice may have contributed to the inconclusive
results of permeability studaes (3, 4) This seems 1o represent
the man reson why many clinical swedies have yielded
conflicting results conceming the relation between severity
of disease or incidence of infectious complications mnd inles
tinal peameability (5)

In anmmal sepsis models, both gastromtestnal mucosal
perfusion deficits and systemic inflammation were found 1o
be associsted with a decrease in gul barrier fundton In
rodent studies, increused intestinal permesbility was shown
o enhianos and sustain systemie mflammaton by faciliating
bacterial tanslocation (2), In addition, inflaimmation was
lound W mduce or suestan increased inlestimal pernebility
(6, 7). The relation between systemic inflummation and intes
tnad permeability has not been ested in humans,

Addros mpnm roqueds 1o Fulen Histhenk, MD, Unversey Madical Cereer

Lrmch, PO Box 85500, 598 GA Lmachi, The Netherdands Foared | 1 Histhemi gt Subjects
amoulbee d The local efics commenee of e Radbood University Nomegen Medical
e praducam of the PG tea wan funded by o " Gaceneeet” fund of tho Deech Centre sppruved the dudy praficol. ssd writlen infiemad comenl was

Coatroente Asochtion 20 oteanad fom all 14 subyects who pamiapatad o the expenments tha were

DOL 10109 ‘“hlll‘h}cu{l T o larger endotoxin ial INCT DO1849900 Volumeers patic peced in
Copmgh € I by the Saret Sociey © www.theDr.COf “a%n:

fevelopenent of LPS tokeeswe Derng the first iy



Thus the more the inflammation a
person has, the greater the degree of
pathogenic intestinal permeability
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“I'he Neurological UnderBelly of the Gl It
Lifestyle: Potential Benefits, Devastating Dai
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Premise #1

Food Sensitivities may have a lasting,
significant impact on CNS function
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Premise #2

Gluten Sensitivity is not yet recognized by
Practitioners as a Primary Presentation
In Their Offices

: 4
> .
B
R
A
) BB
,_:g
'33
'S
L
.
a
L ]
aY

L
|
-1 9
n

' B

83

N
»

3

e

"

Detective Adrian Monk
10

© www.theDr.com



Premise #3

Gluten Sensitivity with or without the
enteropathy Celiac Disease Is a systemic
autoimmune disease
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Journal of Alzheimer’ s Disease 45 (2015) 349-362

Detective Adrian Monk
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Premise #4

Food selection has a direct impact on
dysbiosis and may be an initiating
factor In an autoimmune cascade
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Premise #5

Both Parkinson’ s and Alzheimer’ s
diseases involve the formation of
transmissible self-propagating prion-like

proteins.

Journal of Alzheimer’ s Disease 45 (2015) 349-362

Detective Adrian Monk
© www.theDr.com 13



Premise #6
A GFD may contribute to dysbiosis
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Premise #7

"""""""""

Every Office benefits from
offering SUCCESSFUL,
Comprehensive, Thorough
Guidance for Patients to
Transition into a Microbiome-
balancing dietary lifestyle via a
Well-Trained Nutritionist,
Registered Dietician, or Staff

Specialist

theDr.com 15



I\/Iechanlsms |dent|f|ed IN this Presentation

Cross-reactivity with purkinje cells

« Anti-gliadin Abs strongly react with blood
vessel structures in the brain

« 1 exposure of gluten per month in sensitive
individuals increases the SMR to 6:1

 Diet changes explained 57% of the total
structural variation in gut microbiota,
whereas genetic mutation accounted for no
more than 12%.

 GFD may lead to reductions in beneficial
gut bacteria populations and the ability of
faecal samples to stimulate the host’ s
Immunity

« gut microbiota influence the GABAergic,
glutaminergic, serotonergic, dopaminergic,
histaminergic, and adrenergic systems

© www.theDr.com 16



Is Gluten Sensitivity limited to Celiacs?
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Nutrients 2015, 7, 1565-1576

Nutrients 2015, 7. 1565-1576; do1:10.3390/m7031565

nutrients

ISSN 2072-6643
www.mdpi.com/journal nutrients
Article

Effect of Gliadin on Permeability of Intestinal Biopsy Explants
from Celiac Disease Patients and Patients with Non-Celiac
Gluten Sensitivity

We aimed to study response to gliadin exposure, in terms of
barrier function and cytokine secretion, using intestinal
biopsies obtained from four groups:

» celiac patients with active disease (ACD),

» celiac patients in remission (RCD),

 non-celiac patients with gluten sensitivity (GS) and
 non-celiac controls (NC).

* Author to whom correspondence should be addressed: E-Mail: justin.hollon@med.navy.mil:
Tel.: +757-953-4529; Fax: +757-953-3293.

Received: 28 October 2014 / Accepted: 11 February 2015 / Published: 27 February 2013
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Effect of Gliadin on Permeability of Intestinal Biopsy Explants
from Celiac Disease Patients and Patients with Non-Celiac
Gluten Sensitivity
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Conclusions: Increased intestinal permeability after
gliadin exposure occurs in all individuals.
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ORIGINAL ARTICLIL

Gliadin, zonulin and gut permeability: Effects on celiac and non-celiac
intestinal mucosa and intestinal cell lines

SANDRO DRAGO', RAMZI EL ASMAR', MARIAROSARIA DI PIERRO'=,
MARIA GRAZIA CLEMENTE', AMIT TRIPATHI', ANNA SAPONE’,
MANJUSHA THAKAR', GIUSEPPE IACONO’, ANTONIO CARROCCIO
CINZIA D'AGATE', TARCISIO NOT®, LUCIA ZAMPINI®, CARLO CATASSI"" &
ALESSIO FASANO'

"Mucosal Biology Research Cemer, C r'x:ﬂ for Cehac Resoarch and Divaaon of Pediatric Gasmroemserology and Nutrton,
Ulniversity ¢ nimore, USA, *Biomar Ialia S.r.l, Pakermo, Tealy, *Clinica Medica,

Gliadin activates the zonulin signaling, resulting in
Immediate reduction of intestinal barrier function and

Maryawd, Schod of Medicine,

passage of gliadin into the subepithelial compartment.

CENAE BTy I m T L AR LA MLRE S LN ). SNEMEEA. WYAILE LALAITAAL S RSl AR SR TPV A8 M e e A

released ronulin in the cell medium with subseguent ronulin bindir urface, rearrangement of the ool
odayer permenbibty. Pretreammemt
. When ed to lummnal ghadn,
ulin reke d increase in intestingl

3, loss of ocdudin-ZO1 prowin  protes
ubn arcagonist FZ10 blodked these chang
peies froon ocliae pa AU CXPTONSS

that was blocked by FZLO p

» sustained lumenal 2
v. blogsies from nen-celmc pa
which wa led by an increase in inlestinal permeabikty that never resched the level of
permesiiiny seen mn cduc disease ) mssues Chromie giadin exposure caused down-regulation of beeh ZO-1 and
occludin gene expression. Conclusions. Based on our results, we oconcluoded that gliadin activates zonuln signaling
irmespective of the penetic exprosvion of sutommunay, leading to ncressed intestingl permeahility 80 madromolecules

catment. Co 3 demo ed o limired,

Key Words: Cala divase, piadin, pu permeabdiry, bpht fonctsons, somedm

Introduction the continued presence of gliadin the diseass is self-
Ghadn, the main [mctea of wheat gluten respon- perperuating [3]. One of the auroimmune targets of

sible | Jn. utlestnal dammage typical of celiac dsease CD is nssue transglurami (TTG) [4]. The
(CD), is the environmental factor thar triggers this deamidaring actvity of this enzyme generarss ghadin
d:wrdu [1). It is known that CD is the result of an pepnide fragments thar bind o DQ2 and o DOQS so
inappropriate T-cell-mediated immune  response as 10 be recognized by disease-specific mresnmal T
against ingested glindin [2). CD is associated with celis [5], This process activares a cascade of evenss in
the HLA alleles DQAI*OSO1/DQRBIT0201, and in which cyrokines and mamrix memlloproteinases are
Carrespon den L v Resenech Center, Universiy Sre HSF I Ruilting

ocen 345, Hakrnon 6 2300, Fac -1 410 700 5504
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8 Premises to Look at Today
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NIH. Autoimmune Diseases Coordinating Comm.
Autoimmune Diseases Research Plan. 2006

Mational Instlitutes of Health

While many individual autoimmune diseases
are rare, collectively they are thought to affect
approximately 8 percent of the United States
population — 24 million persons.

,‘ LS DEPARTMENT OF HEALTH
i) AND HUMAN SERVICES



NIH. Autoimmune Diseases Coordinating Comm.
Autoimmune Diseases Research Plan. 2006

Mational Instlitutes of Health

To provide a context to evaluate the impact of
autoimmune diseases, cancer affected
approximately 9 million people and heart
disease affected approximately 22 million
people in the United States

,- LS DEPARTMENT OF HEALTH
i) AND HUMAN SERVICES
I""lr__ i,




Cancer

9 million
people

Heart Disease
22 million people

£ Auto Immune Disease h
24 million people

© www.theDr.com
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ENICS EDUCAEONAE PRORAMS
PrRESENTS

Jeffrey S. Bland, PhD

Understanding the

AVAAYE IHIII.

Collectlvely Auto-immune Diseases have been |dent|f|ed In
about 24 million people in the US, and only 1 out of 3 receive
a diagnosis. That means about 72 million people have an Al
Disease. It” s not looked for. Our system waits until the signs
and symptoms are severe enough with organ failure and
irreversible damage before we identify it.”

« Type 1diabetes
= Thyroiditis




Vitamin D and autoimmunity: new aetiological and
therapeutic considerations

Yoav Arnson, Howard Amital, Yehuda Shoenfeld The Jou rnal Of Immun0|ogy, 2005,

Vilamin D is !"t:.’r.::’en?ly ple:f.:‘riht’clf lry ri‘lc'eurn(xlol()gi!.l-, 1o preven) s iling worm v viamn "l . i

. . vitamin mMeasur an
and treat osteoparasis. Several observatians have shown that m‘"f'n'f”, g vl ""'.) h'f_':, ':‘I l,.’“",' :"
vitamin D inhibits proinflammatory processes by suppressing gically et and requires addi
”1(? l;”'\”"l("(i ("ﬂ\‘l'y (7' mmune (l}“\ "\:_11 'Hk(: l:‘]r' i” ”"T

arlon withm the kudney o farm rhe
auleimmune reaclion, Moreover, recent evidence ".ll'l)llg'y

Ul U

rive derivative of

3 %% x - Sy vitamin D (125 0H),D
suggests that vikamin D supplementation may be theropeutically Rort s Sthai: dhteracis: with: Iée
benehicial, particularly for Th1-mediated auteimmune vitamin D seacplors (¥ it the small intestin
disorders. Some reparts imply that vitamin D may even be Ls acuon d o erhanved expression of e

Autoimmune diseases are the third leading cause of
morbidity and mortality in the industrialized world,
surpassed only by cancer and heart dlsease
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Autoimmunity at a Glance

American Autoimmune Related Disease Association

Over 100 diseases
Affecting 50 million e
Americans
Costing over $120
billion annually
250,000 new
diagnoses each year
A major cause of death
iIn women |

Men
25%

30



Autoimmune disease can affect any part of the body

__—Eye, Mouth and Ear

Brain & Nervous System S{*’?‘_‘”" Syndrome
Multiple Sclerosis ‘S-c‘;“; i
Myasthensa Granis k
P AND AS Nﬂlromyelms Opﬂ(‘ﬂ
3 Mémere’s
Guiliam-Barre Tll)’l'Oid = R
Graves Disease , = i e Hemolytic Anemia
Hashimoto's Thyroiditis Neutropenia
T Heart Thrombocytopenic Purpura
Lung Cardiomyopathy Antipbospholipid Syndrom
Awoimmune Pulmonary Fibrosis Awoimmune Myocarditis Pemicious Anemia
Sarcoidosis
Liver " Pancreas
Autosmune Liver Disease . g . Type 1 Diabetes
Primary Biliary Cirrhosis g:%:fgi‘:as? et Autormmune Pancreatitis
Primary Sclerosing Cholangitis  gejan ey Chlia Diceate
Autosmmune Hepatitis Lupus
Glomerulonephntis
Muscles ——— Joints
Myositis Rheumatord Arthntis
CcIop Juvenile Arthritis
Ankylosing Spondylitis
Skin
Pemphigus .
Peoriasis ; A Blood Vessels & Arteries
Scleroderma = e Vasculitis
Alopecia Areata Temporal Artenitis
Vatiligo Takayasu’s Artenitis
Autommmune Urticaria Granulomatosis with Polyangutis
Demmatitis Herpetifornus
Denmatomyositss

31



AD Diagnosis Takes an Inordinate Amount of
Time and Perseverance by the Patient

Years to Diagnosis 5 4 4 4
No. Physicians Seen 6 4 4 5
Labeled Chronic 64% 45% 45%  51%

Complainer

32



Years to Diagnosis

Total [N 3.5
‘Sjogren's Disease _ 7 56 T
Rheumatoid arthritis _ 2.7
| Multiple sclex;osis _ 3.2
Lupus (SLE) [N 3.9
| | erhn's diségse _ _3.5

PN AL b R o 0N 16 LR W
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- Number of Doctors Seen to get a
| - Diagnosis |

All 5 dise;lses B 45
Sjogrgn‘s Disease _ 6.5
Rheumatqid arthritis _ 3.8_
Multiple sclerosis | 3.8
Lupus (SLE) NG 4.8
Croiln's disease _ 3.9

=1:0::2.0-8:014,0:5.0:76.0:-7.0

34



Percent told their disease was imagined
or they were overly concerned ...

| All 5 diseaseé _ 51%
Sjogren's. Disease _ 99%
Mokl S (o

Multiple sclerosis [ 48%
Lupus (SLE) [ 52%

Crohn's disease _ 53%

0% 10% 20% 30% 40% 50% 60% 70%

35



Why so Long and Difficult to
Get a Correct Diagnosis?

g hysician Education was
i identified as a
contributing factor.

36



AARDA Conducted a Survey
of Physicians

 AARDA participated in an educational
workshop attended by 130 family
physicians.

» Participants were asked to participate In

a survey on the extent of their
knowledge of autoimmune diseases.

* The survey results prompted a larger
ongoing study.

37



IN MEDICAL SCHOOL, HOW MUCH TRAINING IN
AUTOIMMUNE DISEASES DID YOU RECEIVE?

22.2%

® None ® 1 Lecture
2 Lectures ® 3-5 Lectures
5+ Lectures

38



Would you agree that you received enough
training to diagnose and treat autoimmune disease

4.6% 7.7%
7.7%

6.2%

W Strongly Agree m Agree Somewhat Agree
™ Neutral w Somewhat Disagree " Disagree
Strongly Disagree B9




What is your level of comfort in diagnosing
autoimmune disease?

W Stressed ® Uncomfortable
Average Comfort ™ Comfortable
Very Comfortable

40



Women are generally more susceptible
to autoimmune diseases than men.

0.3
4.4 @ Female
B Male

80

60

40

Incidence by sex (%)

20

=
©

jogren's syndrome |<€

=
R
il
w
-

N
-
-
Y

Sarcoid |

[
=
=
N

Scleroderma

Diabetes mellitus [~
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Thyroid disease |~
Multiple sclerosis [u

Myasthenia gravis
Rheumatoid Arthritis

The sex distribution of the major autoimmune diseases. The numbers
above the bars refer to the total number of disease cases (x1,000,000) in

the USA Whitacre CC, Nature Immunol ] 2:777-780, 2001
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Premise #1

Just How Prevalent is the
Development of
Autoimmune Disease?
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Detective Adrian Monk
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The Journal of Immunology, 2005, 175: 4119-4126.

Vitamin D and autoimmunity: new aetiological and
therapeutic considerations

Yoav Arnson, Howard Amital, Yehuda Shoenfeld

Anvs R O8s 20,

000 |-/, dei: 1011

Vitamin D is !"t:.’r.::’en?ly prescribed by rheumatologists 1o prevent  sredatiog lorm vl vitanin ‘-"l :

by o vitamin measur o an
and treat osteoparasis. Several observatians have shown that m‘"f'n'f”, g vl ""'.) h'f_':, ':‘I l,.’“",' :"
vitamin D inhibits proinflammatory processes by suppressing gically et and requires addi
the enbanced mﬁvil\/ of immune cells that toke part in the

arlon withm the kudney o farm rhe
auleimmune reaclion, Moreover, recent evidence ".ll'l)llg'y

rive derivative of

3 %% x - Sy vitamin D (125 0H),D
suggests that vikamin D supplementation may be theropeutically Rort s Sthai: dhteracis: with: Iée
benehicial, particularly for Th1-mediated auteimmune vitamin D seacplors (¥ it the small intestin
disorders. Some reparts imply that vitamin D may even be Ls acuon d o erhanved expression of e

Autoimmune diseases are the third leading cause of
morbidity and mortality in the industrialized world,
surpassed only by cancer and heart dlsease
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In the United States, CVVD prevalence in the
general population is expected to reach 40%o,
with direct related costs set to reach 800 billion
dollars per year in the next two decades.
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Abstract

Irrrmune=drivens nllamimeation plays an mporLant garl in
athercoeness and s terefoe belisved 1o be key o te
development of cardiowasoular disesss (OWT), which
i currently the leading cmse of death i the Westem
warkd, Gy fuliling some of the Koch postulates, athero
qrnesis has oven boon proposed to be ronsidered as am
aukoirmune disease, rasing the hope that OV could
be prevented by ameancmodulation. Mevertheless,
the role of the irmmune system and autommune reac-
tions in athersderosis appear o be a douhie edoged
s, with both pro-atherogenic and anti-atherogenic
atmibutes, Hence, if immunomediulation is o booome
a therapeutic optinn for atheroerlernsis and CUT), it wil
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1 3004 Badshideng Fublizhing Croup Inc. AN righis rescreed.

Key words: Autnantibodes; Candiovascuar disemss;
Ahemeaderosts; Apobpoprolein A1 Aaloemmurnity; Bi-
crnarkers

Core tip: This review provides a comprehersive ani
critical analysis of the most recent basic research
articles and clinical trids on the role of autoantibod-
irs tn apolipoprotein A-1 as biomarkers and potenitial
mediators of cadiowsoular deesses (VD) Baderee
froen Lot i vitrer arel &0 wiver stucies showed that anti-
apipoprotein A-1 TglG might have critical pro-athero
srlemntic activities by activating mmune cells o releee
provindlamrmatony rediatonrs ad probesses, Tnoscddition,
these autantibodies might increase heart rate and ar-
riythmias both in humars and animal modeds. These
studies sugoest a causal role ol anti-apolipoprotein
A1 iemmuresglobulins of G dass: in O, inclicating that
thase autoantibodics could potentially represcnt an
emenging therapeutic tanges tn hetter Hght CWTL

Vinillermmser W, Momtecucro E, Hartley . Amrcantibodies o ape
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In Europe, CVD causes 47% of all deaths
accounting for 4 million fatalities each year, and
costing 196 billion euros a year.
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Autoantibodies to apolipoprotein A-1 as a biomarker of
cardiovascular autoimmunity
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The first indicator of atherosclerosis for 30%-50%
of patients was an acute, and in many cases fatal,
myocardlal mfarctlon (MI)
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development of cardiovascular disease (CVD)
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Dyslipidaemia in Rheumatological Autoimmune Diseases
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Abstract: Autoimmunity forms the basis of many rheumatological diseases. and may contribute not only to the classical
rlinsral manifactatione bt alen ta the comnlicatione WManwv of the antammnne thenmatnlnoieal dicracee incloding rhen-

Kevwords: Autoimmune disease, dyslipidaemia, rheumatoid arthritis, systemic lupus erythematosus, systemic sclerosis, pri-

mary sjogrens syndrome, anti-phospholipid syndrome
INTRODUCTION

The complexity and diversity of many rhenmatological
conditions is often attributed to their underlying autoimmune
nature. Autoimmunity contributes to the clinical manifesta-
tions, as well as complications of disease and response to
treatment. Rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE) have been found to associate with an
mcreased risk for cardiovascular disease (CVD) [1-3], result-
ing in a significantly shortened lifespan. As a consequence.
much speculation and research has focused on the role of
both traditional and novel, disease specific, risk factors. In
the general population. dyslipidaesmia has been shown to be
one of the strongest predictors of CVD, with elevated levels
of low-density lipoprotems (LDL) forming the primary
treatment target according to national guidelines [4]. In this
review we discuss the association between several of the
autoimmune rheumatological conditions (RA. SLE. primary
antiphospholipid sysndrome (primary APS), systemic sclero-
sis (SSc), and primary Sjogrens syndrome (PSS)) and
dyslipidaemia. and the potential impact this has on cardio-
vascular risk. in particular atherosclerotic plaque formation.

ATHEROSCLEROTIC PLAQUE FORMATION: THE
ROLE OF LIPIDS AND INFLAMMATION

Coronary artery disease develops due to the formation
and rupture of atherosclerotic plaques. The term atheroscle-
rosis covers a spectrum of disease ranging from endothelial

*Address correspondence to this auther at the Department of Rheumatol-
ogy, Dudley Group of Hospitals NHS Trust, Russells Hall Hospital,
Pensnett Road, Dudley, West Midlands, DY1 2HQ, United Kingdom;

Tel: +44-1384-244842; Fax: +44-1384-244808;

E-mail: gd kitas @dgoh nhs uk or g.d kitas@bham ac.uk

dysfunction and fatty streak development. through to the
formation and rupture of a mature plaque. The development
of atherosclerotic plaques 1s complex. Inflammation 1s fun-
damental to all stages of atherosclerotic plague [3]. with an
intense bi-directional interaction occurring between lipids
and mflammation. Rheumatological autoimmune diseases
are associated with a heightened inflammatory state in vary-
ing degrees. thus these processes may be accelerated.

Endothelial dysfunction is the initiating step in plaque
development [6]. Healthy endothelium exerts a number of
vasoprotective effects such as vasodilation, suppression of
smooth muscle cell growth and inhibition of inflammatory
responses. thereby helpmng to protect agamst atherosclerosis
Nitric oxide mediates many of these effects by mhibiting
platelet aggregation and LDL oxidation. as well as opposing
the effects of endothelium-derived vasoconstrictors [7]. En-
dothelial damage occurs when the fine balance between
vasoconstrictive and vasodilatory pathways is disrupted.
Although endothelial dysfunction is likely to be a multi-
factorial process, the major cardiovascular risk factors such
as hypercholesterolaemma, hypertension, diabetes and smok-
ing have been implicated via their ability to increase the pro-
duction of reactive oxygen species [8]. It 1s postulated that
the increase in reactive oxygen species may in turn reduce
endothelial nitric oxide (NO) availability [9, 10]. Muluple
lipid abnormalities have been associated with endothelial
dysfunction. Hypercholesterolaemia has been shown to
cause focal activation of the endothelium in medmm and
large arteries and has been associated with an increased
number of monocytes entering the intima [11]. High levels
of oxidised LDL (oxLDL) may down regulate endothelial
NO synthase (eNOS). thus reducing available NO and re-
stricting coronary vasodilation [12]. High levels of circulat-

© WwWW.theBHiE0 Mo setsam open

5, 64-75

Autoimmunity plays a major role in the development of
dyslipidemia and atherosclerotic plaque formation.
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Atherogenesis has been proposed to be considered an
autoimmune disease, raising the hope that CVD could
be prevented by immunomodulation.
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Abstract: Autoimmunity forms the basis of many rheumatological diseases. and may contribute not only to the classical
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Kevwords: Autoimmune disease, dyslipidaemia, rheumatoid arthritis, systemic lupus erythematosus, systemic sclerosis, pri-

mary sjogrens syndrome, anti-phospholipid syndrome
INTRODUCTION

The complexity and diversity of many rhenmatological
conditions is often attributed to their underlying autoimmune
nature. Autoimmunity contributes to the clinical manifesta-
tions, as well as complications of disease and response to
treatment. Rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE) have been found to associate with an
mcreased risk for cardiovascular disease (CVD) [1-3], result-
ing in a significantly shortened lifespan. As a consequence.
much speculation and research has focused on the role of
both traditional and novel, disease specific, risk factors. In
the general population. dyslipidaesmia has been shown to be
one of the strongest predictors of CVD, with elevated levels
of low-density lipoprotems (LDL) forming the primary
treatment target according to national guidelines [4]. In this
review we discuss the association between several of the
autoimmune rheumatological conditions (RA. SLE. primary
antiphospholipid sysndrome (primary APS), systemic sclero-
sis (SSc), and primary Sjogrens syndrome (PSS)) and
dyslipidaemia. and the potential impact this has on cardio-
vascular risk. in particular atherosclerotic plaque formation.

ATHEROSCLEROTIC PLAQUE FORMATION: THE
ROLE OF LIPIDS AND INFLAMMATION

Coronary artery disease develops due to the formation
and rupture of atherosclerotic plaques. The term atheroscle-
rosis covers a spectrum of disease ranging from endothelial

*Address correspondence to this auther at the Department of Rheumatol-
ogy, Dudley Group of Hospitals NHS Trust, Russells Hall Hospital,
Pensnett Road, Dudley, West Midlands, DY1 2HQ, United Kingdom;

Tel: +44-1384-244842; Fax: +44-1384-244808;

E-mail: gd kitas @dgoh nhs uk or g.d kitas@bham ac.uk

dysfunction and fatty streak development. through to the
formation and rupture of a mature plaque. The development
of atherosclerotic plaques 1s complex. Inflammation 1s fun-
damental to all stages of atherosclerotic plague [3]. with an
intense bi-directional interaction occurring between lipids
and mflammation. Rheumatological autoimmune diseases
are associated with a heightened inflammatory state in vary-
ing degrees. thus these processes may be accelerated.

Endothelial dysfunction is the initiating step in plaque
development [6]. Healthy endothelium exerts a number of
vasoprotective effects such as vasodilation, suppression of
smooth muscle cell growth and inhibition of inflammatory
responses. thereby helpmng to protect agamst atherosclerosis
Nitric oxide mediates many of these effects by mhibiting
platelet aggregation and LDL oxidation. as well as opposing
the effects of endothelium-derived vasoconstrictors [7]. En-
dothelial damage occurs when the fine balance between
vasoconstrictive and vasodilatory pathways is disrupted.
Although endothelial dysfunction is likely to be a multi-
factorial process, the major cardiovascular risk factors such
as hypercholesterolaemma, hypertension, diabetes and smok-
ing have been implicated via their ability to increase the pro-
duction of reactive oxygen species [8]. It 1s postulated that
the increase in reactive oxygen species may in turn reduce
endothelial nitric oxide (NO) availability [9, 10]. Muluple
lipid abnormalities have been associated with endothelial
dysfunction. Hypercholesterolaemia has been shown to
cause focal activation of the endothelium in medmm and
large arteries and has been associated with an increased
number of monocytes entering the intima [11]. High levels
of oxidised LDL (oxLDL) may down regulate endothelial
NO synthase (eNOS). thus reducing available NO and re-
stricting coronary vasodilation [12]. High levels of circulat-
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Autoimmunity plays a major role in the development of
dyslipidemia and atherosclerotic plaque formation.
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Thus, If CVD has an Initiating Autoimmune
Component, Arguably, What Becomes the #1
Mechanism in the Progression of Morbidity
and Mortality in the Industrialized World?

\
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What Would the Impact Be in your Practice
IF you were recognizing Autoimmune

Disorders at this frequency? How often

puld you be considering autoimmunity as

AN Important component of the patients

\ presenting complaint.

¥ Give 2 examples from your Practice.

Detective Adrian Monk
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Development of
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 Predict and monitor response to therapy
 Describe organ or tissue damage



The Open Cardiovascular Medicine Journal, 2011, 5, 64-75

Dyslipidaemia in Rheumatological Autoimmune Diseases

*

1 Sraeia: 1 . -
Tracey E. Toms' . Vasileios F. Panoulas’ and George D. Kitas

‘-Depm‘mmi;r of Rheumatology, Dudley Group of Hospitals NHS Trust, Russells Hall Hospital, Dudley, West Midlands, UK

“arc Epidemiolagy Unit, Manchester University, Manchester, UK

Abstract: Autoimmunity forms the basis of many rheumatological diseases. and may contribute not only to the classical
rlinsral manifactatione bt alen ta the comnlicatione WManwv of the antammnne thenmatnlnoieal dicracee incloding rhen-

Autoimmunity plays a major role in the development of
dyslipidemia and atherosclerotic plaque formation.

The mechanisms underlying these changes include the
Interplay of inflammation and auto-antibody formation

treatment. Rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE) have been found to associate with an
mcreased risk for cardiovascular disease (CVD) [1-3], result-
ing in a significantly shortened lifespan. As a consequence.
much speculation and research has focused on the role of
both traditional and novel, disease specific, risk factors. In
the general population. dyslipidaesmia has been shown to be
one of the strongest predictors of CVD, with elevated levels
of low-density lipoprotems (LDL) forming the primary
treatment target according to national guidelines [4]. In this
review we discuss the association between several of the
autoimmune rheumatological conditions (RA. SLE. primary
antiphospholipid sysndrome (primary APS). systemic sclero-
sis (SSc), and primary Sjogrens syndrome (PSS)) and
dyslipidaemia. and the potential impact this has on cardio-
vascular risk. in particular atherosclerotic plaque formation.

ATHEROSCLEROTIC PLAQUE FORMATION: THE
ROLE OF LIPIDS AND INFLAMMATION

Coronary artery disease develops due to the formation
and rupture of atherosclerotic plaques. The term atheroscle-
rosis covers a spectrum of disease ranging from endothelial
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e
are associated with a heightened inflammatory state in vary-
ing degrees. thus these processes may be accelerated.

Endothelial dysfunction is the initiating step in plaque
development [6]. Healthy endothelium exerts a number of
vasoprotective effects such as vasodilation, suppression of
smooth muscle cell growth and inhibition of inflammatory
responses. thereby helpmng to protect agamst atherosclerosis
Nitric oxide mediates many of these effects by mhibiting
platelet aggregation and LDL oxidation. as well as opposing
the effects of endothelium-derived vasoconstrictors [7]. En-
dothelial damage occurs when the fine balance between
vasoconstrictive and vasodilatory pathways is disrupted.
Although endothelial dysfunction is likely to be a multi-
factorial process, the major cardiovascular risk factors such
as hypercholesterolaemma, hypertension, diabetes and smok-
ing have been implicated via their ability to increase the pro-
duction of reactive oxygen species [8]. It 1s postulated that
the increase in reactive oxygen species may in turn reduce
endothelial nitric oxide (NO) availability [9, 10]. Muluple
lipid abnormalities have been associated with endothelial
dysfunction. Hypercholesterolaemia has been shown to
cause focal activation of the endothelium in medmm and
large arteries and has been associated with an increased
number of monocytes entering the intima [11]. High levels
of oxidised LDL (oxLDL) may down regulate endothelial
NO synthase (eNOS). thus reducing available NO and re-
stricting coronary vasodilation [12]. High levels of circulat-
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Will you get sick?

Y-shaped molecules called autoantibodies in a
patient’ s blood may tell doctors whether a
patient is “brewin” a certain disease and may
even indicate roughly how soon the individual

will begin to feel symptoms
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Development of Autoantibodies before the
Clinical Onset of Systemic Lupus
Erythematosus

n, Ph.D.,
1. Dennis, M.D.,
1.0., Ph.D.

Melissa R. Arbuckle, M.D., Ph.D., Micah
Mark V. Rubertone, M.D., R. Hal Scofield, M.D., ¢
Judith A. James, M.D., Ph.D., and John B

ABSTRACT

Autoantibodies are typically present many years before
the diagnosis of SLE. Furthermore, the appearance of
autoantibodies in patients with SLE tends to follow a
predictable course, with a progressive accumulation of
specific autoantibodies before the onset of SLE, while
patients are still asymptomatic.

many patients, the earliest available serum sample was positive; therefore, these meas-
ures of the average time from the first positive antibody test to the diagnosisare under-
estimates of the ime from the developmentof antibodies to the diagnosis. Of the 130
initial matched controls, 3.8 percentwere positive for one or more autoantibodies.

CONCLUSIONS
Autoantibodies are typically present many years before the diagnosis of SLE. Further-
more, theappeamnce of autoantibodies in patients with SLE tends t follow a predictable
course, with a progressive accumulation of specific autoantibodies before the onset of
SLE, while parients are still asymptomatic.

15206 HENGL | MED 34016 www . HEJM.ORG OCTOBER 16, 2003

Drownloaded from www.najm.org by DR THOMAS OBRYAM DC on March 2, 2007 .
Copyright © 2003 Massachusetts Medical Society. All rights reserved.
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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. 5
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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
soon after pathogenic autoimmunity develops.
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Are You Developing an Autoimmune
Disease Years Before Symptoms?
Prof. Yehuda Shoenfeld, MD, FRCP

o
« published more than 1,700 papers in journals such as the

New England Journal of Medicine, Nature, The Lancet, the
Proceedings of the National Academy of Sciences of the United
States, the Journal of Clinical Investigation, the Journal of
Immunology, the Journal Blood...

e written more than 350 chapters in books, and has authored
and edited 25 books

e organized over 20 international congresses in autoimmunity
» He has educated a long list of students, over 25 who now hold
heads of departments and institutes in medical research.

© www.theDr.com 72



| Dr. O’Bryan: So, Professor, the

s o question is, “When did they
get lupus?” And our position has
been as clinicians, the mechanism

began many, many years before the
symptoms ever showed.

Is that the rationale for this world of predictive
autoimmunity, to begin to identify these antibodies
long before there are symptoms that have developed?
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Dr. Shoenfeld: You have summarized it
precisely. What you said has several
jconsequences and take-home messages.

Number one is that autoimmune diseases
have a long incubation time. There was
this wonderful article by Dr. Arbuckle in the New England
Journal of Medicine in which it has been found that the
markers, as well as those missiles—the autoantibodies—
have been detected in the blood of the patients years before
the disease becomes overt clinically, the patient had,
Indeed, symptoms of either pains in their joints, fever, or
Increase In the organs due to inflammation and so forth.
Sometimes the incubation time may take even 40 years.

© www.theDr.com




Dr. Shoenfeld: So it means that you need
to have the missiles, the autoantibodies,
In the blood for a long time before the
ldamage accumulates in such a way that
the disease becomes overt. This is called
prediction of autoimmunity.

In the past, when students have asked me, “What would
you do with a completely healthy subject in which you
found such antibodies or autoantibodies like anti-DNA
antibodies?” Or let’s say for the sake of primary biliary
cirrhosis, what is called anti-PBH antibodies. | would have
said, “Leave the healthy subject alone. We treat patients.
But we don’t treat inflammation of the lab, laboratoritis.”

© www.theDr.com 76




Dr. Shoenfeld: Yet what we have learned
today Is that we should not neglect this
Incidental finding. And we should follow
Ithe patient for a long time because those
who have this marker in their blood, they
have a greater chance to develop a
clinical disease.

Prediction is important, but it has meaning only if you can
help the patient. The question is even ethical. What would
you gain by just saying to the patient, “Listen, in 20 years
you will develop the disease.” It’s unethical.
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Dr. Shoenfeld: So we are entering into
the era, not only of prediction, but we
nink about prevention. This means that we need
rugs, research, or means by which we can clean,

opress the production of those deleterious

autoantibodies before the damage will accumulate so that

the patient will be clinically overt
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Dr Shoenfeld In some ways we do have
some measurements But | would like to refer to one of
them, which is very simple, it’s cheap, and it has no side
effects whatsoever. And this is vitamin D.
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A Dr. Shoenfeld: It has been found that
vitamin D, given in large amounts—which, by the way, are
completely non-toxic—can halt, can reverse, in many
situations, definitely in animal models, most probably also
In some human beings or in some conditions in human
beings, may reduce the production of those deleterious
antibodies. So we are talking not only on prediction, but
we should refer more to the act and to our ability to
prevent the eventual development of autoimmune diseases.
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Dr. O’Bryan: Well that is brilliantly said,
and that is the foundation of this entire
summit, Is that all of our listeners
understand that identifying a condition or a mechanism is
of some value. But it’s really, what do you do about that?
And In this case, when these antibodies are identified years
before there are any symptoms it gives us a window of
opportunity to address some of the mechanisms, perhaps
In our lifestyle, perhaps in our dietary choices, which may
be contributing to some of the inflammation and some of
the development of these antibodies. 81




Dr. Shoenfeld: Yes. | just wanted very
much to compliment your words because
| have referred to means and
measurements, and you have extended on the issue of
lifestyle, and | would like to refer to it. But you are
absolutely right. For instance, what we call the healthy
diet, low in saturated fatty acid for instance, can change
completely the picture, for instance, of systemic lupus.
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Predictivity of Autoimmunity

Systemic autoimmune diseases

. . . Years before
Disease Antibodies PPV Clinical Dx

RNP, Sm, dsDNA, Ro, La, and 94-
SLE cardioliptin antibodies 100% 7-10

Anti-centromere antibodies

0
Scleroderma Anti-topoisomerase I antibodies 100% 11

Rheumatoid factor 52-88%

RA Anti-cyclic citrullinated peptide 97%

14

Sjogren’s Anti-Ro and anti-La antibodies 73%

Anti-nucleosome antibodies
Anti-cardiolipin antibodies 100% 11
Anti-p2 gylcoprotien 1

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

1° antiphospholipid
syndrome




Predictivity of Autoimmunity

Organ specific autoimmune diseases

Years before

Di Antibodi PPV
isease LA LLUALLS, Clinical Dx

Hashimoto’s Anti-thyroid peroxidase 92 10
thyroiditis * antibodies (postpartum) 0 7-
Primary biliary

cirrhosis * Anti-mitochondrial antibodies 95% 25

Pancreatic islet cell, insulin, 65 43, 55,
Type I diabetes** | kD glutamic acid decarboxylase, | 42, and 14
tyrosine phosphatase-like protein 299,

*
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 | (insulin-dependent) diabetes mellitus before 15 years of age
Diabetologia 1999 42: 181-187




Predictivity of Autoimmunity

Organ specific autoimmune diseases

Disease |

Addison’s disease

Crohn’s colitis

Celiac disease

Shoenfeld Y, Blank M, Abu-Shakra M, et al. The Mosaic of autoimmunity:
rrediction, autoantibodies, and therapy in autoimmune disease — 2008.

IMAJ 2008;10:13-19

Antibodies I PPV |

Adrenal cortex antibodies | 70 |

Anti- Saccharomyces cerevisae
antibodies | 100%

Ant3-tlssue tra.nsglut.amn}ase 50-60%
Anti-endomysial antibodies 100%
(HLA-DO2 or DOS antigens) (100%)

Years before
Clinical Dx

10
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunitv.!

The intestinal epithelium is the largest mucosal surface in
the human body, and provides an interface between the
external environment and the host.

The use Of ProbIoTICs.

KEYWORDS innate i
tight junction, toll-like receptor

ity, i inal permeability,

REVIEW CRITERIA

PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.

A Fasano is Professor of Pediatrics, Medicine, and Physiology, and Director of
the Mucosal Biology Research Center and the Center for Celiac Research, and
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the Mucosal Biology Research Center, at the University of Maryland School
of Medicine, Baltimore, MD, USA.
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self-antigens.” The induction of an immune
response to the microbial antigens results in a
cross-reaction with the self-antigens and the
induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunitv.!

The primary functions of the gastrointestinal tract
have traditionally been perceived to be limited to
the digestion and absorption of nutrients and
electrolytes, and to water homeostasis.

REVIEW CRITERIA

PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.

A Fasano is Professor of Pediatrics, Medicine, and Physiology, and Director of
the Mucosal Biology Research Center and the Center for Celiac Research, and
T Shea-Donohue is Professor of Medicine and Physiology and a member of
the Mucosal Biology Research Center, at the University of Maryland School
of Medicine, Baltimore, MD, USA.
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induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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perceived to belimited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network. the intestinal epithelial barrier. with its intercellular

A more attentive analysis of the anatomic and functional
arrangement of the gastrointestinal tract, however, suggests
that another extremely important function of this organ is its
ability to regulate the trafficking of macromolecules between
the environment and the host through a barrier mechanism.
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Retro Search and Google. cross-reactivity between microbial antigens and

self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
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Another theory suggests that microorganisms
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network. the intestinal epithelial barrier. with its intercellular

Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with
Its intercellular tight junctions, controls the equilibrium
between tolerance and immunity to nonself-antigens.

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
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REVIEW CRITERIA

PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.

A Fasano is Professor of Pediatrics, Medicine, and Physiology, and Director of
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T Shea-Donohue is Professor of Medicine and Physiology and a member of
the Mucosal Biology Research Center, at the University of Maryland School
of Medicine, Baltimore, MD, USA.
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cross-reaction with the self-antigens and the
induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity
tononself-antigens. When the finely tuned trafficking of macromolecules

When the finely tuned trafficking of macromolecules is
dysregulated in genetically susceptible individuals, both
Intestinal and extraintestinal autoimmune disorders can occur.

selt-antigens. Lhe induction of an immune

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunity.!

KEYWORDS innate | permeability,

tight junction, toll-like receptor
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PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.

A Fasano is Professor of Pediatrics, Medicine, and Physiology, and Director of
the Mucosal Biology Research Center and the Center for Celiac Research, and
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the Mucosal Biology Research Center, at the University of Maryland School
of Medicine, Baltimore, MD, USA.
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response to the microbial antigens results in a
cross-reaction with the self-antigens and the
induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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The primary function

perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity
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many fields and is currently receiving a great deal of attention. This review is
timely given the increased interest in the role of a ‘leaky gut’ in the pathogenesis
of gastrointestinal diseases and theadvent of novel treatment strategies, such as
the use of probiotics.
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PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.

A Fasano is Professor of Pediatrics, Medicine, and Physiology, and Director of
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means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunitv.!

The autoimmune process can be arrested if the interplay
between genes and environmental triggers is prevented...

infection and autoimmune disease is often
explained by a mechanism known as ‘molecular
mimicry’, whereby microbial antigens (or, more
specifically, EPITOPES) are postulated to resemble
self-antigens.” The induction of an immune
response to the microbial antigens results in a
cross-reaction with the self-antigens and the
induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunitv.!

The autoimmune process can be arrested if the interplay
between genes and environmental triggers Is prevented
by re-establishing intestinal barrier function

The use Of ProbIoTICs.

KEYWORDS innate i
tight junction, toll-like receptor

permeability,

REVIEW CRITERIA

PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.
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self-antigens.” The induction of an immune
response to the microbial antigens results in a
cross-reaction with the self-antigens and the
induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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perceived to be limited to the digestion and absorption ot nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissueand the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity

to nonself-antigens. When the finelv hmed trafficking of macromalecules

An extremely important function of the GI Tract is its ability
to regulate the trafficking of macromolecules between the
environment and the host through a barrier mechanism.

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunity.!

the use of probiotics.
KEYWORDS autoi innate i
tight junction, toll-like receptor

permeability,
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PubMed was searched in February 2005 and again in July 2005 using the
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self-antigens.” The induction of an immune
response to the microbial antigens results in a
cross-reaction with the self-antigens and the
induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.®
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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Molecular Basis of Epithelial Barrier Regulation

From Basic Mechanisms to Clinical Application
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One critical function of epithelial-lined
surfaces is to define the interface between
separate body compartments
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Molecular Basis of Epithelial Barrier Regulation

From Basic Mechanisms to Clinical Application

Examples include the skin, which maintains a barrier
that supports overall homeostasis and prevents systemic
Infection, and the renal tubule, which forms a barrier
that maintains gradients between the renal interstitium
and the sterile tubular lumen to allow active and
passive transport to regulate urine composition
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Molecular Basis of Epithelial Barrier Regulation

From Basic Mechanisms to Clinical Application

The intestinal mucosa has a far more difficult charge: it must
balance the needs for a barrier against a hostile environment,
like the skin, with the necessity of active and passive
transport, like the renal tubule. An intact intestinal barrier
IS, therefore, critical to normal physiological function and
prevention of disease.
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Mechanisms of Disease: the role of intestinal barrier
function in the pathogenesis of gastrointestinal
autoimmune diseases

Alessio Fasano* and Terez Shea-Donohue
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity
tononself-antigens. When the finely tuned trafficking of macromolecules

is dysregulated in genetically susceptible individuals, both intestinal and

avtraintectinal antnimmnna dicardare Fan acane Thic nawnaradiom enhwvarte

The classical paradigm of autoimmune pathogenesis
Involving a specific genetic makeup and exposure to
environmental triggers has been challenged by the addition
of a third element: the loss of intestinal barrier function.
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ST U U g Ul AL e T G to the environmental trigger, and is therefore self-

claudins”, and “intestinal AND disease AND permeability”. Only full papers . di ible. Epi ific
published in English were considered. Additional searches were performed using 1.1erpetuam}g. and Irreversible. Epitope-specific
Retro Search and Google. cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunity.!

CLASSICAL THEORIES ON THE
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of Medicine, Baltimore, MD, USA. rather than in the initiation of autoimmunity.3
Another theory suggests that microorganisms
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through

a barrier mechanism. Together with the gut-associated lymphoid tissue and the

neuroendocrine network, the intest ulal epithelial barrier, with lts mter(el]ular
i

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
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Together with the gut- _associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier,
with its intercellular tight junctions, controls the equilibrium
between tolerance and immunity to nonself-antigens.

REVIEW CRITERIA

PubMed was searched in February 2005 and again in July 2005 using the
following keywords alone and in combination: “intestinal permeability”,
“autoimmunity’, “tight junctions”, “toll”, “innate immunity”, “occludin’} “claudin’,
“claudins’) and “intestinal AND disease AND permeability”. Only full papers
published in English were considered. Additional searches were performed using
Retro Search and Google.
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of Medicine, Baltimore, MD, USA.
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induction of autoimmunity. According to this
theory, once the autoimmune process is activated
it becomes independent of continuous exposure
to the environmental trigger, and is therefore self-
perpetuating and irreversible. Epitope-specific
cross-reactivity between microbial antigens and
self-antigens has been shown in some animal
models to initiate autoimmunity.? Conversely,
in most human autoimmune diseases, molecular
mimicry seems to bea factor in the progression of
a pre-existing subclinical autoimmune response,
rather than in the initiation of autoimmunity.?
Another theory suggests that microorganisms
expose self-antigens to the immune system by
directly damaging tissues during active infec-
tion, and that this leads to the development
of autoimmunity. This mechanism has been
referred to as the ‘bystander effect’, and it occurs
only when the new antigen is presented with the
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perceived to be limited to the digestion and absorption of nutrients and
electrolytes, and to water homeostasis. A more attentive analysis of the anatomic
and functional arrangement of the gastrointestinal tract, however, suggests that
another extremely important function of this organ is its ability to regulate the
trafficking of macromolecules between the environment and the host through
a barrier mechanism. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular
tight junctions, controls the equilibrium between tolerance and immunity
tononself-antigens. When the finely tuned trafficking of macromolecules

is dysregulated in genetically susceptible individuals, both intestinal and
extraintestinal autoimmune disorders can ocaur. This new paradigm subverts
traditional theories underlying the development of autoimmunity, which

means that they are the third most common
category of diseases in the US after cancer and
heart disease. They can affect virtually every site
in the body, including the gastrointestinal tract.
At least 15 diseases are known to be the direct
result of an autoimmune response, and circum-
stantial evidence links more than 80 conditions
to autoimmunity.!

CLASSICAL THEORIES ON THE
PATHOGENESIS OF AUTOIMMUNE

nieEAsE

The autoimmune process can be arrested iIf the
~Interplay between genes and environmental
triggers is prevented by re-establishing intestinal
barrier function.
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models to initiate autoimmunity.? Conversely,
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A Common Initial Autoimmune Pathway and
Therapeutic Target to Degenerative Disease

Immune Response to Intestinal Antigen Presentation
(Dysbiosis, food sensitivities, LPS, toxic chemicals,...)
—> Intestinal Inflammation from antigen delivery
—> Loosening tight junction barrier proteins
—> Antibody production to Barrier Proteins (zonulin, TG2,
Actin, Myosin, Calprotectin,...)
—> Leaky or Leaking Gut, Leaky Brain, Leaky Bladder....
—> Pathogenic Intestinal Permeability
—> Antigen translocation(foods, LPS, chemical toxins...)
—> Immune Response = Antibody Production
—> Molecular Mimicry

—> Autoimmune Mechanism initiated
Neuroendocrinology Letters Volume 29 No. 1
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Intestinal Permeability and Its Regulation by Zonulin: Diagnostic and
Therapeutic Implications

ALESSIO FASANO

Among the several potential intestinal stimuli that
can trigger zonulin release, gluten and small
Intestinal exposure to bacteria (causing its
byproduct LPS transmigration) are the 2 triggers
that have been identified so far.
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CLINICAL—ALIMENTARY TRACT

Confocal Endomicroscopy Shows Food-Associated

CrossMark

Changes in the Intestinal Mucosa of Patients With

Irritable Bowel Syndrome

Annette Fritscher-Ravens,' Detlef Schuppan,”** Mark Ellrichmann,’ Stefan Schoch,’
Christoph Récken,” Jochen Brasch,® Johannes Bethge,' Martina Béttner,” Julius Klose,'

and Peter J. Milla®

11 Init Af Evnarimantal Endncrnny Nanartmant Af Intarnal Madirina | ®Nanartmant nf Pathalams, 5Nanartmant Af Narmatalam:

The present study evaluated whether CLE combined with
seguential food challenges in a subgroup of IBS patients
with suspected food intolerance can visualize structural and
Immediate functional mucosal changes and identify those

patients in whom exclusion of candidate foods might
Improve their symptomes.

mucosa dIter 10oa cndienge. rduents witnl runcuorndl cnanges
after food challenge (CLE+) were placed on personalized
exclusion diets and followed up for long-term symptom relief.
METHODS: Thirty-six IBS patients with suspected food intol-
erance and 10 patients with Barrett’s esophagus (controls)
without IBS symptoms were examined by CLE at University
Hospital Schleswig-Holstein (Kiel, Germany). Diluted food an-
tigens were administered directly to the duodenal mucosa

an objective diagnosis, and effective therapies are lacking.
Some patients recognize that food may trigger symptoms,’
which may be caused by an allergy or innate immune acti-
vation by, for example, food constituents, which could not be
proven by conventional tests. Thus, numerous patients
remain symptomatic despite having undergone a variety of
tests and diets.”
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At baseline, the villi were closely attached to each

-

ness
arsity,

other without much visible space between (Figure5)

See Covering the Cover synopsis on page 945;
see editorial on page 952.

BACKGROUND & AIMS: We investigated suspected food in-
tolerances in patients with irritable bowel syndrome (IBS)
using confocal laser endomicroscopy (CLE) for real-time visu-
alization of structural/functional changes in the intestinal
mucosa after food challenge. Patients with functional changes
after food challenge (CLE+) were placed on personalized
exclusion diets and followed up for long-term symptom relief.
METHODS: Thirty-six IBS patients with suspected food intol-
erance and 10 patients with Barrett’s esophagus (controls)
without IBS symptoms were examined by CLE at University
Hospital Schleswig-Holstein (Kiel, Germany). Diluted food an-
tigens were administered directly to the duodenal mucosa

Keywords: Imaging; FODMAP; Food Allergy; Gluten.

I rritable bowel syndrome (IBS) represents a common
and economically important gastrointestinal (GI) dis-
order."” Because no reliable biomarkers are available, IBS is
characterized by chronic or recurrent abdominal pain
associated with altered bowel habits when other etiologies
have been excluded. Current tests commonly fail to obtain
an objective diagnosis, and effective therapies are lacking.
Some patients recognize that food may trigger symptoms,’
which may be caused by an allergy or innate immune acti-
vation by, for example, food constituents, which could not be
proven by conventional tests. Thus, numerous patients
remain symptomatic despite having undergone a variety of
tests and diets.”
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Figure 5. Intervillous space at baseline as visualized with
endomicroscopy and scanning electron microscopy.
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‘ ] i arsity,
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* cow’s milk mixed with 30% sterile water; _
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pain

* soy, 2g bean

18 mL sterile water/2 mL simethicone served as a dng

“control substance. loicgi;
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remain symptomatic despite having undergone a variety of
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without IBS symptoms were examined by CLE at University
Hospital Schleswig-Holstein (Kiel, Germany). Diluted food an-
tigens were administered directly to the duodenal mucosa
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BACKGROUND & AIMS: We investigated suspected food in-
tolerances in patients with irritable bowel syndrome (IBS)
using confocal laser endomicroscopy (CLE) for real-time visu-
alization of structural/functional changes in the intestinal
mucosa after food challenge. Patients with functional changes
after food challenge (CLE+) were placed on personalized
exclusion diets and followed up for long-term symptom relief.
METHODS: Thirty-six IBS patients with suspected food intol-
erance and 10 patients with Barrett’s esophagus (controls)
without IBS symptoms were examined by CLE at University
Hospital Schleswig-Holstein (Kiel, Germany). Diluted food an-
tigens were administered directly to the duodenal mucosa

I rritable bowel syndrome (IBS) represents a common
and economically important gastrointestinal (GI) dis-
order."” Because no reliable biomarkers are available, IBS is
characterized by chronic or recurrent abdominal pain
associated with altered bowel habits when other etiologies
have been excluded. Current tests commonly fail to obtain
an objective diagnosis, and effective therapies are lacking.
Some patients recognize that food may trigger symptoms,’
which may be caused by an allergy or innate immune acti-
vation by, for example, food constituents, which could not be
proven by conventional tests. Thus, numerous patients
remain symptomatic despite having undergone a variety of
tests and diets.”



CLE images of (A) baseline and (B and C) after food challenge

A) Confocal image at baseline shows closely attached villi and
vascularity, representing the deepest level of mucosal imaging
with CLE.

B) Confocal image after mucosal reaction to food. Multiple
eruptions represent breaks in the wall (white arrows), through
which fluorescein is secreted into the lumen. The IVS widened
and is turning grey instead of the initial black.

(C) End stage of the reaction. With an influx of fluorescein the IVS

turned white and widened further.
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Multiple facets of intestinal permeability and
epithelial handling of dietary antigens

S Ménard!, N Cert-Bensussan® and M Heyman!

Increased intestinal permeability is an early biological
change that often precedes the onset of autoimmune

diseases. Such increased permeability could be due to
environmental factors (such as infection, toxic

molecules, allergenic foods) that possibly initiate the

(autoimmune) disease.

in the induction of a
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How Freqguent is the Production
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The Prevalence of Antibodies against Wheat and Milk
Proteins in Blood Donors and Their Contribution to
Neuroimmune Reactivities
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Blood samples from 400 blood donors (181 males and 219
females), cross-spectrum of the population, mixture of
Caucasians, Hispanics, and African-Americans, aged 18 and
older) were purchased.
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FDA guidelines for the detection of hepatitis B surface antigen,
antibodies to HIV, antibodies to hepatitis C, HIV-1 RNA,
hepatitis C RNA, and syphilis. All units yielded non-
reactive/negative results for each test performed.
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Article

The Prevalence of Antibodies against Wheat and Milk
Proteins in Blood Donors and Their Contribution to
Neuroimmune Reactivities

Aristo Vojdani "+ Datis Kharrazian * and Partha Sarathi Mukherjee ;

The demonstration of molecular mimicry between [gliadin and
cerebellar peptide, milk butyrophilin and MOG, and the
simultaneous detection of antibodies against these proteins in a

small percentage of the general population may have broader
Implications in the induction of neuroimmune disorders.
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The Prevalence of Antibodies against Wheat and Milk
Proteins in Blood Donors and Their Contribution to
Neuroimmune Reactivities

Aristo Vojdani '*, Datis Kharrazian * and Partha Sarathi Mukherjee ;

In these individuals, due to a regulatory defect in mucosal
Immunity, the consumption of wheat and milk products provides a
source of [Jalpha-gliadin, [J gamma-gliadin, and milk
butyrophilin-derived peptides that can cross the gut mucosa to
stimulate antigen-specific Immune responses both locally in the gut
as well as in the periphery.
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The pathophysiological consequences of molecular mimicry
Involving wheat and milk with human tissue antigens are
difficult to predict, as Is the detection of antibodies against
them in human sera.
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This is because they can be influenced by multiple factors,
including an individual’s genotype, the timing and level of
exposure, and the health of the gut and blood brain barriers, and
as such these complex interactions deserve further study.
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There are numerous mechanisms that may
. trigger the production of antibodies to self.
« Exposure to allergeneic tissue from
genetically dissimilar individuals
-blood transfusion
-organ transplant
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Antigenic challenge in the etiology of autoimmune disease in women
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The risk of autoimmune disease increased by
41% with a prior infection-related medical visit.
The risk of autoimmune disease increased by
90% with a prior transfusion without infection.
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Other antigenic challenges indude exposure (0 allogeneic
tissue — that is. from genetcally dissimilar individuas — either
through a blood transfision or tissue an ransplantation Such
exposures have been shown to induce an inflammatory response
often with the production of proinflammatory cytakines and
changes in chemokine expression [10-12) Interrupters of sdected
chemokine pathways have been shown (o sy s infllammation
in mouse models of rheumatoid arthritis and systemic lupus
f13.14]

Pregnancy is another insgtance in which genetically dissimilar
cells may be transferred, in this case, between mother and fetus
115,16). Microchimer sm, the peesence of genetically dissir
withén an individual, has been shown to persist in women |
38 years after delivery [17] Preliminary studies hawe suggested
a possible relationship between fetal microchimensm {fetal cells in
parvus women) and systemic scleross, Sjogren syndrome, Hashi
moto’s thyroidits and Graves' disease |18—20]. Moreover. iatro-
genic microchimerism has been shown to occur in patients after




There are numerous mechanisms that may
trigger the production of antibodies to self.
« Exposure to allergeneic tissue from
genetically dissimilar individuals
-blood transfusion
-organ transplant
* Pregnancy (Microchimerism, the presence
of genetically dissimilar cells within an
Individual, has been shown to persist in
women for up to 38 years after delivery)
 Infectious agents via molecular mimicry
* [Infection mediated inflammation
* Molecular Mimicry to Food Antigens
« Antibodies to Neoepitopes
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There are numerous mechanisms that
- may trigger the production of antibodies
to self. Two primary ones are:

* Molecular Mimicry to Food Antigens
« Antibodies to Neoepitopes
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* Molecular Mimicry to Food Antigens
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Proteins in Blood Donors and Their Contribution to
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(In this study) approximately half of the sera with
antibody elevation against gliadin reacted
significantly with GAD-65 and cerebellar peptides.
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About half of the sera with elevated antibodies
against [J alpha casein and milk butyrophilin also
showed antibody elevation against MBP and MOG.
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Fig. 1 The gliadin processing pathway. Cereal products are digested in the intestine and in this process gliadin is cleaved into peptides which
react in the subsequent steps with tissue transglutaminase to form covalently cross-linked complexes
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Research paper

P

Antibodies against neo-epitope tTg complexed to gliadin are different and @CmssMark
more reliable then anti-tTg for the diagnosis of pediatric celiac disease

Aaron Lerner *™*, Patricia Jeremias 2, Sandra Neidhofer ¢, Torsten Matthias 2

There are three possibilities for autoantibody production:

1. Anti tTg,
2. Anti deamidated gliadin peptide, and
3. Anti tTg-neo, directed against the neo-complex of tTg cross-

linked to the gliadin peptides.

Higher OD activity was detected for tTg-neo IgA, IgG and IgA + IgG than for tTg. tTg-neo IgA, IgG correlated better
with intestinal damage than tTg. The tTg-neo combined IgA + IgG ELISA kit had higher sensitivity and a compa-
rable specificity for the diagnosis of PCD. The drop in the % competition was much higher with the tTg-neo then

Keywords:
Celiac disease
Tissue transglutaminase

Neo-epitope tTg the tTg antibodies. The false positivity of the tTg was significantly higher than the tTg-neo one.

Antibodies Serological diagnostic performances, reflection of intestinal damage, diverse epitopes and false positivity were
Autoantibodies better with the tTg-neo.

Serological markers © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Research paper

P

Antibodies against neo-epitope tTg complexed to gliadin are different and @CmssMark
more reliable then anti-tTg for the diagnosis of pediatric celiac disease

Aaron Lerner *™*, Patricia [eremias %, Sandra Neidhofer 2, Torsten Matthias 2

The results show that the tTg-neo, which combine IgA + 1gG
antibodies against the tTg docked gliadin complex have the
following advantages over the tTg-1gA antibodies:

1. Higher OD activity.

2. A better reflection of the intestinal pathology.

3. Higher sensitivity, though comparable specificity.

4. A better area under the curve... (con’t)

Autoantibodies better with thevtTg—ne(‘).
Serological markers © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Antibodies against neo-epitope tTg complexed to gliadin are different and @CmssMark
more reliable then anti-tTg for the diagnosis of pediatric celiac disease

Aaron Lerner **, Patricia Jeremias ¢, Sandra Neidhéfer ?, Torsten Matthias ®
5. Being a combined antibody, checking additionally the 1gG
Isotype, it outperforms tTg-1gA in IgA deficient patients.
6. Based on competition assays, it is directed against
different/additional epitopes compared to its competitor, the tTg
antibody. 7. It is more specific for CD detection, since higher false
positivity of IgA-tTg was detected in RA patients.
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Neo-epitope tTg the tTg antibodies. The false positivity of the tTg was significantly higher than the tTg-neo one.

Antibodies Serological diagnostic performances, reflection of intestinal damage, diverse epitopes and false positivity were
Autoantibodies better with the tTg-neo.

Serological markers © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Antibodies against neo-epitope tTg complexed to gliadin are different and @CmssMark
more reliable then anti-tTg for the diagnosis of pediatric celiac disease

Aaron Lerner *>*, Patricia [eremias ?, Sandra Neidhéfer ?, Torsten Matthias ®
When checked, it seems that the neo-tTg antibodies precede
the appearance of tTg antibodies and thus have also a
potential predictive value i
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Received 4 November 2015 ship, recommended by ESPGHAN, for celiac disease (CD) diagnosis.
Received in revised form 8 December 2015 Pediatric CD (PCD), abdominal pains and normal children, normal adults, and rheumatoid arthritis patients, were
Accepted 8 December 2015 tested using the following ELISAs detecting IgA, IgG or both IgA and IgG (check): AESKULISA® tTg (tTg; RUO) and

Available online 9 December 2015 AESKULISA® tTg-neo.

Higher OD activity was detected for tTg-neo IgA, IgG and IgA + IgG than for tTg. tTg-neo IgA, IgG correlated better

?Zﬁ;‘/cog(f:éase with intestinal damage than tTg. The tTg-neo combined IgA + IgG ELISA kit had higher sensitivity and a compa-
Tissue transglutaminase rable specificity for the diagnosis of PCD. The drop in the % competition was much higher with the tTg-neo then
Neo-epitope tTg the tTg antibodies. The false positivity of the tTg was significantly higher than the tTg-neo one.

Antibodies Serological diagnostic performances, reflection of intestinal damage, diverse epitopes and false positivity were
Autoantibodies better with the tTg-neo.

Serological markers © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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We think that this case report is of great
Importance because It represents the first human
trial of efficiently treating a non-celiac patient with
type 1 diabetes mellitus (T1DM) with gluten free
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Remission without insulin therapy on gluten-free diet in a
6-year old boy with type 1 diabetes mellitus
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Summary
g dise

A lean 5-year and 10-month old boy was admitted
to hospital after 3 weeks of polydipsia and polyuria,
with blood glucose of 14.2 mmol/l, ketonuria,
glycated haemoglobin (HbAlc) of 10.4% without

diabetic ketoacidosis.
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HbAlc Ievels were stablllsed at 5 8%—6 O% Wlthout
Insulin therapy. Fasting blood glucose was
maintained at 4.0-5.0 mmol/l. The patient gained
1.1 kg and 6 cm In helght over 1 year
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The patient was diagnosed with T1DM based on the
high HbAlc at onset and autoantibody positivity,
without clinical or paraclinical indicators of celiac
disease. At present time, the patient has been
without daily insulin therapy for 20 months, a
feature rarely seen in children of this age.
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CONCLUSION
A child with classical newly diagnosed T1IDM
started on a gluten-free diet, remains without the
need for exogenous insulin after 20 months. The
gluten-free diet Is safe and without side effects. We
propose that the gluten-free diet prolonged
remission in this patient with T1DM and that
further trials are indicated.
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Potential beneficial effects of a
gluten-free diet in newly diagnosed children
with type 1 diabetes: a pilot study

Jannet Svensson'’, Stine Moller Sildorf', Christian B. Pipper?, Julie N. Kyvsgaard', Julie Bgjstrup',
Flemming M. Pociot!, Henrik B. Mortensen' and Karsten Buschard?

Gluten-free diet is Is associated with a significantly better out-
come as assessed by HbAlc and IDAALc.

Three times as many children were still in PR based on IDAA1c
(p < 0.05). Twelve months after onset HbAlc were 21 % lower
and Insulin Dose Adjusted Alc >1 unit lower in the cohort on a

gluten-free diet compared to the two previous cohorts (p < 0.001).

as many cniaren were still IN FK 0ased on IUAA 1C (P < U.US). Iwelve MONTNS arter ONset HDA IC Were 21 Y% Iower and
IDAATC >1 unit lower in the cohort on a gluten-free diet compared to the two previous cohorts (p < 0.0071).
Conclusion: Gluten-free diet is feasible in highly motivated families and is associated with a significantly better out-
come as assessed by HbATc and IDAATc. This finding needs confirmation in a randomized trial including screening for
quality of life. (Clinicaltrials.gov number NCT02284815).

Keywords: Type 1 diabetes, Remission phase, Gluten, Insulin dose-adjusted HbA1c
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How Does the Inflammatory Cascade Begin
That Causes Intestinal Permeability?
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Toll-like Receptors as Sensors of Pathogens

MIKKO HALLMAN, MIKA RAMET, AND R. ALAN EZEKOWITZ

Department of Pediatrics [M.H., M.R.] and Biocenter Oulu [M.H., M.R.], University of Oulu, 90220 Oulu,
Finland, and Laboratory of Developmental Immunology, Mass General Hospital for Children and
Harvard Medical School, Jackson 14; GRJ 1402, 55 Fruit Street, Boston, MA 02114, USA [MR., AE.]

Mammalian TLR4 is the signal-transducing receptor activated by
the bacterial lipopolysaccharide. The activation of TLR4 leads to
activation of the inflammatory cascade via NF-kB.

allows the body to respond immediately to the microbial invasion
before the development of active immunity. The signal-
transducing receptors that trigger the acute inflammatory cascade
have been elusive until very recently. On the basis of their
genetic similarity to the Toll signaling pathway in Drosophila,
mammalian Toll-like receptors (TLRs) have been identified. By
now, nine transmembrane proteins in the TLR family have been
described. Mammalian TLR4 is the signal-transducing receptor
activated by the bacterial lipopolysaccharide. The activation of
TLR4 leads to DNA binding of the transcription factor NF-«kB,
resulting in activation of the inflammatory cascade. Activation of
other TLRs is likely to have similar consequences. TLR2 medi-
ates the host response to Gram-positive bacteria and yeast. TLR1
and TLR6 may participate in the activation of macrophages by
Gram-positive bacteria, whereas TLR9 appears to respond to a
specific sequence of bacterial DNA. The TLRs that control the
onset of an acute inflammatory response are critical antecedents
for the development of adaptive acquired immunity. Genetic and

severe neonatal inflammatory diseases, allergies, and autoim-
mune diseases. (Pediatr Res 50: 315-321, 2001)

Abbreviations
CpG, cytosine phosphate-guanosine
IL-1RI, IL-1 type I receptor
IRAK, IL-1 receptor-associated kinase
LPS, lipopolysaccharide
LRR, leucine-rich repeat (segment of extracellular part of
TLR)
MBL, mannose-binding lectin
NF, nuclear transcription factor
SP, surfactant protein
TIR domain, Toll-IL-1 receptor domain (cytoplasmic part of
TLR, IL-1 and IL-18)
TLR, Toll-like receptor
TNF, tumor necrosis factor alpha
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Non-Celiac Gluten Sensitivity Triggers Gut Dysbiosis, Neuroinflammation,
Gut-Brain Axis Dysfunction, and Vulnerability for Dementia

JE
Mak Adam Daulatzai

Sleep Disorders Group, EEE Department, Melbourne School of Engineering, The University of Melbourne, Parkville,
Fictoria 3010, Australia

Abstract: The non-celiac shuten sensitivitv (NCGS) 15 a chronic functional sastrointestinal disorder which is verv

The molecular basis for the inflammatory activity of endotoxin
Involves Toll-like receptor 4 (TLR4) that induces innate and
adaptive immune responses to LPS.

morbid disorders. The above pathophysiological substrate and dysbiosis are underpimned by dysfunctional bidirectional
“Gut-Brain Axis” pathway. Pathogenic gut microbiota is known to upregulate gut- and systemic inflammation (due to
lipopolysaccharide from pathogenic bacteria and synthesis of pro-inflammatory cytokines); they enhance energy harvest,
cause obesity. insulin resistance, and dysfunctional vago-vagal gut-brain axis. Conceivably. the above cascade of
pathology mayv promote varions pathophysiological mechanisms, neuroinflammation, and cogmifive dysfunction. Hence,
dysbiosis, gut inflammation, and chronic dyshomeostasis are of great clinical relevance. It is argued here that we need to
be aware of NCGS and its chronic pathophysiological impact. Therapeutic measures including probiotics, vagus nerve
stimulation, antioxidants, alpha 7 nicofinic receptor agonists, and corticofropin-releasing factor receptor 1 antagonist may
ameliorate neuroinflammation and oxidative stress in NCGS; they may therefore, prevent cognitive dysfunction and
vulnerability to Alrheimer’s disease.

Keywords: Axis, cytokines, dysbiosis, gut-brain, lipopolysaccharide, microbiota, neuromnflammation, non-celiac gluten
sensitivity, oxidative-nitrosative stress, vagus nerve stimulation.

1. INTRODUCTION calom -forming units per gram of predmnmantl}f a:nembe_s
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Gut-Brain Axis Dysfunction, and Vulnerability for Dementia

JE
Mak Adam Daulatzai

Sleep Disorders Group, EEE Department, Melbourne School of Engineering, The University of Melbourne, Parkville,
Fictoria 3010, Australia

Abstract: The non-celiac shuten sensitivitv (NCGS) 15 a chronic functional sastrointestinal disorder which is verv

When pathogenic influx is excessive (via intestinal permeability),
this induces immunopathology.

gluten sensitivity with comorbid diarthea, may last for decades. A significant proportion of NCGS patients may
chronically consume alcohol, non-steroidal anti-inflammatory drugs, and fatty diet, as well as suffer from various co-
morbid disorders. The above pathophysiological substrate and dysbiosis are underpinned by dysfunctional bidirectional
“Gut-Brain Axis” pathway. Pathogenic gut microbiota is known to upregulate gut- and systemic inflammation (due to
lipopolysaccharide from pathogenic bacteria and synthesis of pro-inflammatory cytokines); they enhance energy harvest,
cause obesity. insulin resistance, and dysfunctional vago-vagal gut-brain axis. Conceivably. the above cascade of
pathology mayv promote varions pathophysiological mechanisms, neuroinflammation, and cogmifive dysfunction. Hence,
dysbiosis, gut inflammation, and chronic dyshomeostasis are of great clinical relevance. It is argued here that we need to
be aware of NCGS and its chronic pathophysiological impact. Therapeutic measures including probiotics, vagus nerve
stimulation, antioxidants, alpha 7 nicofinic receptor agonists, and corticofropin-releasing factor receptor 1 antagonist may
ameliorate neuroinflammation and oxidative stress in NCGS; they may therefore, prevent cognitive dysfunction and
vulnerability to Alrheimer’s disease.

Keywords: Axis, cytokines, dysbiosis, gut-brain, lipopolysaccharide, microbiota, neuromnflammation, non-celiac gluten
sensitivity, oxidative-nitrosative stress, vagus nerve stimulation.
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Non-Celiac Gluten Sensitivity Triggers Gut Dysbiosis, Neuroinflammation,
Gut-Brain Axis Dysfunction, and Vulnerability for Dementia

Mak Adam Daulatzai

Sleep Disorders Group, EEE Department, Melbourne School of Engineering, The University of Melbourne, Parkville,
Fictoria 3010, Australia

Abstract: The non-celiac shuten sensitivitv (NCGS) 15 a chronic functional sastrointestinal disorder which is verv

TLR4 acts as a co-receptor for LPS (along with gluten).
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inflammation, diarrhea, constipation, visceral hypersensifivity, abdominal pain, dysfinctional metabolic state, and
peripheral immune and neuro-immmme comnmnication. Thus, mmune-mediated gut and extra-gut dvsfunctions, due to
gluten sensitivity with comorbid diarthea, may last for decades. A significant proportion of NCGS patients may
chronically consume alcohol, non-steroidal anti-inflammatory drugs, and fatty diet, as well as suffer from various co-
morbid disorders. The above pathophysiological substrate and dysbiosis are underpinned by dysfunctional bidirectional
“Gut-Brain Axis” pathway. Pathogenic gut microbiota is known to upregulate gut- and systemic inflammation (due to
lipopolysaccharide from pathogenic bacteria and synthesis of pro-inflammatory cytokines); they enhance energy harvest,
cause obesity. insulin resistance, and dysfunctional vago-vagal gut-brain axis. Conceivably. the above cascade of
pathology mayv promote varions pathophysiological mechanisms, neuroinflammation, and cogmifive dysfunction. Hence,
dysbiosis, gut inflammation, and chronic dyshomeostasis are of great clinical relevance. It is argued here that we need to
be aware of NCGS and its chronic pathophysiological impact. Therapeutic measures including probiotics, vagus nerve
stimulation, antioxidants, alpha 7 nicofinic receptor agonists, and corticofropin-releasing factor receptor 1 antagonist may
ameliorate neuroinflammation and oxidative stress in NCGS; they may therefore, prevent cognitive dysfimction and
vulnerability to Alrheimer’s disease.

Keywords: Axis, cytokines, dysbiosis, gut-brain, lipopolysaccharide, microbiota, neuromnflammation, non-celiac gluten
sensitivity, oxidative-nitrosative stress, vagus nerve stimulation.
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Non-celiac wheat sensitivity: Differential @,;
diagnosis, triggers and implications

Detlef Schuppan, MD,PhD ™™ | Geethanjali Pickert, PhD “,
Muhammad Ashfaq-Khan, BSci *, Victor Zevallos, PhD

Wheat amylase-trypsin inhibitors ...are highly protease resistant

and activate the toll-like receptor 4 (TLR4) complex in monocytes,
macrophages and dendrltlc cells of the intestinal mucosa.

patients with promment intestinal symptoms in the absence of
l*«' [ -m~-~| i intestinal signs of inflammation There is consensus that
L_""'“ ) the major wheat sensitivities, celiac disease and \\'l'.:-.zr allergy.
Derxdritic o have 1o be ruled out which may be difficult for wheat allergy. The

Extramtestinal S
Cliadin non-inflammatoery intolerances to carbehydrates, mainly lactose

Intestine and FODMAPs (fermentable oligi-, di-, monosaccharides and pol-
Macrephage yols), which cause bloating or diarthoea, can usually be excluded
Monocyte Ll.lll\-'”'\' or by sample tests. Recent studies and experimental data
Rye strongly indicate that NCWS exists in a substantial proportion of

the population. that it 1s an mnate immune reaction to wheat and
that patients olten present with extraintestinal symptoms, such as
worsening ol an underdying inflammatory disease in clear assod
ation with wheat consumption. Wheat amylase-trypsin inhibitors
(ATIs} have been sdentified as the most likely triggers of NCWS
They are highly protease resistant and activate the toll-like re
ceptor 4 (TLR4) complex in monocytes, macrophages and dendritic
cells of the intestinal mucosa, Nen-gluten containing cereals or
staples display no or little TLR4 stimulating activity. Wheat ATls 194
are a famuly of up to 17 simular proteins of molecular weights
around 15 XD and represent 2—-4% of the wheat protein. With oral
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How do we Arrest Pathogenic
Intestinal Permeability

*

) By

;.:2

e

i o8
1
)
' 1
ae
ur
aY

Detective Adrian Monk

© www.theDr.com 198



Dr.com.. -

the

-
»



In Healing the Gut, Consider a Pleiotropic Approach

we stand a greater chance of success by considering pleiotropic drugs
or gut cocktails consisting of natural pleiotropic agents. Pleiotropic
(Greek pleio, meaning “many,” and trepein, meaning “to turn, to
convert”) substances are those that invoke multiple mechanisms,
and provide multiple effects. Some nutrients are pleiotrophic.
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PERSPECTIVES IN RENAL MEDICINE

Vitamin D and its analogues: Do they protect against

cardiovascular disease in patients with kidney disease?

AD

Division of Nephrology, University of British Colun
University of Chicago, Chicago, lllinois

Vitamin D and its analogs: Do they protect against cardiovas-
colar disease in patients with kidney disease?

Background. Patients with chronic kidney disease (CKD) are
at high risk for cardiovascular disease, and despite recent ad-
vances in hypertension control, anemia management, and dial-
ysis adequacy, mortality remains high. Improved understanding
of nontraditional risk factors, including those present at early
phases in CKD, may lead to novel therapeutic strategies. CKD
has been demonstrated to be an independent risk factor for
cardiovascular disease in the general population, but data are

which underlies the pathogenesis of congestive heart failure;
and vitamin D acts as a negative endocrine regulator for the
renin-angiotensin system, which itself plays an important inde-
pendent role in hypertension and cardiovascular health.
Conclusion. Vitamin D deficiency might be an underesti-
mated nonclassical risk factor for cardiovascular disease in
CKD. Based onareview of the evidence, from both basic science
and clinical studies, this article supports the possible protective
role of vitamin D beyond its effect on mineral metabolism, and
suggests the need for ongoing evaluation of the role of vitamin

wlnmand et Kidney International, Vol. 68 (2005), pp. 1973-1981

Vitamin D down-regulates nuclear factor-kB (NF-
kB) activity, increases IL-10 production and
decreases IL-6, IL-12, IFN-c, and TNF-a
production, leading to a cytokine profile which

favors less inflammation

tor the protective eftects of vitamin L) agamst cardiovascular
disease mortality: vitamin D can inhibit various aspects of in-
flammation, which have been established as a key pathogenic
mechanism in atherosclerosis; vitamin D exerts an antiprolifer-
ative effect on myocardial cell hypertrophy and proliferation,

Key words: vitamin D, vitamin D analogues, chronic kidney disease, car-
diovascular disease, dialysis, inflammation, cardiac hypertrophy, renin-
angiotensin system, mechanisms,
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car - pr its effect on cal-
cium and phosphate metabolism.

CARDIOVASCULAR DISEASE IS ASSOCIATED
WITH CKD

Cardiovascular disease is more prevalent in patients
with CKD than in the general population [5], and is the
leading cause of death in patients with end-stage renal
disease (ESRD) [6]. Because of the high prevalence of
patients with CKD and their high risk for death, the
National Kidney Foundation Task Force on Cardiovas-
cular Disease has targeted two cardiovascular disease
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The discovery of the vitamin D receptor (VDR in the VITAMIN I AND AUTCIMMUNITY
cells of the immune system and the [act that activated Autoimmune diseases are diseases where the immune sys-
dendritic cells produce the vitunun I hormone! surpested tem's ability o discrimingste between sell- and non-self’

The most dramatic effects of D-hormone on
the iImmune system seem to be in the control of
Thl-driven autoimmunity.

miyelopoiesis of the bone marrow, and no overt abnor-
malities in other immune system compariments®,
Recently it has been shown that when activated, the VDR
kmockout mouse has overactive and inflammatory T
cells; moreover, in animals susceptible 1o inlammatoery
bowel disease (TBLY), this results i a fulminating form of
IBD®, The function of YR in the primary lymphoid tis-
sues is not known, but arguably there s a role of the D-
hormone in regulating the processes occurring there,
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sis Factor-o (TRF-i) have been shown o transier
autonmmune disease in mece. Treatments that can direct-
Iv or indirectly block Thl cell function are effective for
suppressing awtownmunity, Tvpe 2 helper cells (Th2)
secrete interleakin 4 (IL-4), which inhibits the dilferenti-
ation of Thi cells. Other regulatory T cells produce trans-
forming growth factor-f§i1 (TGEF-[1) or IL-10, which also
inhibii Thl effectior cell fanction.

Witanun ¥ status has been linked o autoimmune dis-
cases 0 humans, Recently a large population study
{Murses Health Study [ and 1) showed that women in the
highest quintile of vitamin ¥ intake had a 4004 reduced
rate of developing M5, Similarly, vitamin D intake was
inversely associated with rheumatowd arthens o the
Women's lowa Health Studyv, which contamed data from
29,368 women', Experimentally it has been shown ihai
vitamin [ deficiency exacerbates both 1BD and M5 in
animals®™, Further, D-hormone has been shown 1o sup-
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amounts of

accumulating evidence pointing to a link between vitamin D and
autoimmunity. Increased vitamin D intakes might decrease the
incidence and severity of autoimmune diseases and the rate of
bone fracture. Exp Biol Med 229:1136-1142, 2004

Key words: vitamin D autcimmunity; mulliple sclerosis; arthritis;
inflammatory bowel disease; insulin-dependent diabetes mellitus

Introduction
Autoimmune diseases are characterized by the targeted
destruction of self-tissue by the immune system. More than
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The diet is an unreliable source of vitamin D
because most foods contain insignificant

vitamin D.

The evidence linking vitamin D status as a potential
environmental factor affecting autoimmune disease preva-
lence continues to accumulate. The data link vitamin D and
insulin-dependent diabetes mellitus (IDDM), multiple
sclerosis (MS), inflammatory bowel diseases (IBD), and
rheumatoid arthritis (RA) (2). Autoimmunity is driven by T
helper cells (Thl), which attack various self-tissues in the

body. It is clear that both genetic and environmental factors
affi
implicated as a factor in several different autoimmune
diseases suggests that vitamin D might be an environmental
factor that normally participates in the control of self-
tolerance. In addition, there may be a higher vitamin D
requirement for patients at risk for developing and those that

ct disease prevalence. The fact that vitamin D has been

1al amount

a
of vitamin D to support the immune response may be
different from the amount required to prevent vitamin D
deficie cium homeostasis. The current
recommended intake levels for vitamin D are oo low to
support bone mineralization, which is already a problem in
patients with autoimmunity. New evidence from human,
animal. and in vitro mechanistic experiments suggest that

dy have an autoimmune disease. The of

/ or to maintain c

vitamin D may play a role in the etiology of antoimmunity.
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Low vitamin D status has been implicated in the etiology of
autoimmune diseases such as multiple sclerosis, rheumatoid
arthritis, insulin-dependent diabetes mellitus, and inflammatory
bowel disease. The optimal level of vitamin D intake required to
support optimal immune function is not known but is likely to be
at least that required for healthy bones. Experimentally, vitamin
D deficiency results in the increased incidence of autoimmune
disease. Mechanistically, the data point to a role for vitamin D in
the development of self-tolerance. The vitamin D hormone (1,25-
dihydroxy vitamin D;) regulates T helper cell (Th1) and dendritic

rall functinn whila indirina ramilatary Tcall function Tha nat

80 known autoimmune disorders exist; as a whole, they
represent a leading cause of death of young to middle-aged
women in the United States today (1). Despite their
relatively high prevalence rate, the etiology and patho-

genesis of most autoimmune disorders remain unknown,

and cures remain elusive. To cure an autoimmune disors

T,
one would need to eradicate either the self-antigen or the
immune cells responsible for the pathology. Eradication of
the self-antigen is imnossible: therefore. e

atment ontions

bone fracture. Exp Biol Med 229:1136-1142, 2004
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lence continues to accumulate. The data link vitamin D and
insulin-dependent diabetes mellitus (IDDM), multiple
erosis (MS), inflammatory bowel discases (IBD), and
rheumatoid ar s (RA) (2). Autoimmunity is driven by T
helper cells (Thl), which attack various self-tissues in the

sC

body. It is clear that both genetic and environmental factors

affect disease prevalence. The fact that vitamin D has been

implicated as a factor in several different autoimmune
diseases suggests that vitamin D might be an environmental
factor that normally participates in the control of self-
tolerance. In addition, there may be a higher vitamin D
requirement for patients at risk for developing and those that
al
of vitamin D to support the immune response may be
different from the amount required to prevent vitamin D
deficiency or to maintain calcium homeostasis. The current
recommended intake levels for vitamin D are oo low to
support bone mineralization, which is already a problem in
patients with autoimmunity. New evidence from human,
animal. and in vitro mechanistic experiments suggest that
vitamin D may play a role in the etiology of antoimmunity.

dy have an autoimmune disease. The optimal amount
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Vitamin D may play a role In the etiology of autoimmunity.
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Vitamin D deficiency may compromise
the mucosal barrier, leading to increased
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Novel role of the vitamin D receptor in maintaining the integrity

of the intestinal mucosal barrier

Juan Kong,! Zhongyi Zhang,! Mark W. Musch,' Gang Ning,? Jun Sun,® John Hart,® Marc Bissonnette,!

and Yan Chun Li'

Am J Physiol Gastrointest Liver Physiol. 2008 Jan;294(1):G208-16
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Kong J, Zhang Z, Musch MW, Ning G, Sun ], Hart J, Bisson-
nette M, Li YC. Novel role of the vitamin D receptor in maintaining
the integrity of the intestinal mucosal barrier. Am J Physial Gastro-
intest Liver Physiol 294: GOO0O-GO00, 2008, First published October
25, 2007; doi:10.1152/ajpgi.00398.2007. —Emerging evidence sup-
ports a pathological link between vitamin I deficiency and the risk of
inflammatory bowel disease (IBD). To explore the mechanism we
used the dextran sulfate sodium (DSS)-induced colitis model to
investigate the role of the vitamin D receptor (VDR) in mucosal
barrier homeostasis. While VDR*'* mice were mostly resistant to
2.53% DSS, VDR~ mice developed severe diarthea, rectal bleeding,
and marked body weight loss, leading to death in 2 wk. Histological
examination revealed extensive ulceration and impaired wound heal-

+ accepted in final form 23 October 2007

The integrity of the intestinal mucosal barrier is preserved by
the enormous regenerating capacity of the mucosal epithelium.
The intestinal stem cells, located at the base of the crypt. are
responsible for replenishing the epithelium through cell divi-
sion and differentiation. After extensive destruction, rapid
resealing of the surface epithelium is accomplished by epithe-
lial cell restitution, proliferation, and differentiation (6). An-
other important component of the mucosal barrier is the apical
and subapical intercellular junctions between the epithelial
cells, namely tight junctions and adherens junctions (I8).
These junction structures seal the paracellular space and reg-
ulate the permeability of the mucosal barrier.

susceptibility to mucosal damage and
Increased risk of I1BD.
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AQ:13

creased SUSCepuUDnIILy [0 MUCOsal damage and Increased rsk or IsLr

tight junction: inflammatory bowel disease: dextran sulfate sodium

THE INTESTINAL EPITHELIAL barrier consists of epithelial cells and
the intercellular junctions. The barrier regulates macromole-
cule trafficking between the lumen and the internal milieu and
protects the host by preventing harmful solutes, microorgan-
isms, toxins, and luminal antigens from entering the body {40).
Compromise or disruption of the intestinal barrier function
causes deleterious effects and results in exposure of the host
to luminal antigens and bacteria, leading to inflammation.
Impaired barrier functions have been described in a number
of common gastrointestinal disorders. including inflamma-
tory bowel disease (IBD) (7).

o
seen in the intes-

nism underlying the increased permeabili
tinal epithelium of IBD patients.
Previous studies have suggested a link between vitamin D
deficiency and IBD risk (23). The prevalence of IBD exhibits
a north-south gradient (24), paralleling sunlight exposure, an
important source of vitamin D. Populations near the equator
are at relatively lower risk for developing IBD. Seasonal
variations in the onset and exacerbation of IBD have also been

reported (27, 36) with high incidence in the winter. Early
studies have reported a high prevalence of vitamin D defi-
ciency in patients with established Crohn's disease (12, 38).
Decreased vitamin D levels have also been detected in patients

with newly diagnosed IBD (17, 19, 35). In the IL-107'" mouse
model of intestinal inflammation, vitamin D deficiency or
vitamin D receptor (VDR) deficiency exacerbates the symp-
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VDR plays a critical role in mucosal barrier
homeostasis by preserving the integrity of
tight junction complexes and the healing

capacity of the colonic epithelium.
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THE INTESTINAL EPITHELIAL barrier consists of epithelial cells and
the intercellular junctions. The barrier regulates macromole-
cule trafficking between the lumen and the internal milieu and
protects the host by preventing harmful solutes, microorgan-
isms, toxins, and luminal antigens from entering the body {40).
Compromise or disruption of the intestinal barrier function
causes deleterious effects and results in exposure of the host
to luminal antigens and bacteria, leading to inflammation.
Impaired barrier functions have been described in a number
of common gastrointestinal disorders. including inflamma-
tory bowel disease (IBD) (7).

o
seen in the intes-

nism underlying the increased permeabili
tinal epithelium of IBD patients.
Previous studies have suggested a link between vitamin D
deficiency and IBD risk (23). The prevalence of IBD exhibits
a north-south gradient (24), paralleling sunlight exposure, an
important source of vitamin D. Populations near the equator
are at relatively lower risk for developing IBD. Seasonal
variations in the onset and exacerbation of IBD have also been

reported (27, 36) with high incidence in the winter. Early
studies have reported a high prevalence of vitamin D defi-
ciency in patients with established Crohn's disease (12, 38).
Decreased vitamin D levels have also been detected in patients
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Novel role of the vitamin D receptor in maintaining the integrity

of the intestinal mucosal barrier

Juan Kong,! Zhongyi Zhang,! Mark W. Musch,' Gang Ning,? Jun Sun,® John Hart,® Marc Bissonnette,!

and Ve Chan 1l
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Depa
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Kong J, Zhang Z, Musch MW, Ning G, Sun ], Hart J, Bisson-
nette M, Li YC. Novel role of the vitamin D receptor in maintaining
the integrity of the intestinal mucosal barrier. Am J Physial Gastro-
intest Liver Physiol 294: GOO0O-GO00, 2008, First published October
25, 2007; doi:10.1152/ajpgi.00398.2007. —Emerging evidence sup-
ports a pathological link between vitamin I deficiency and the risk of
inflammatory bowel disease (IBD). To explore the mechanism we
used the dextran sulfate sodium (DSS)-induced colitis model to
investigate the role of the vitamin D receptor (VDR) in mucosal
barrier homeostasis. While VDR*'* mice were mostly resistant to
2.53% DSS, VDR~ mice developed severe diarthea, rectal bleeding,
and marked body weight loss, leading to death in 2 wk. Histological
examination revealed extensive ulceration and impaired wound heal-

+ accepted in final form 23 October 2007

The integrity of the intestinal mucosal barrier is preserved by
the enormous regenerating capacity of the mucosal epithelium.
The intestinal stem cells, located at the base of the crypt. are
responsible for replenishing the epithelium through cell divi-
sion and differentiation. After extensive destruction, rapid
resealing of the surface epithelium is accomplished by epithe-
lial cell restitution, proliferation, and differentiation (6). An-
other important component of the mucosal barrier is the apical
and subapical intercellular junctions between the epithelial
cells, namely tight junctions and adherens junctions (I8).
These junction structures seal the paracellular space and reg-
ulate the permeability of the mucosal barrier.

Increasing junction protein expression (at the kissing joints)
and preserved the structural integrity of tight junctions
(tight junction strands)

AQ: 4

AQ:13

creased SUSCepuUDnIILy [0 MUCOsal damage and Increased rsk or IsLr

tight junction: inflammatory bowel disease: dextran sulfate sodium

THE INTESTINAL EPITHELIAL barrier consists of epithelial cells and
the intercellular junctions. The barrier regulates macromole-
cule trafficking between the lumen and the internal milieu and
protects the host by preventing harmful solutes, microorgan-
isms, toxins, and luminal antigens from entering the body {40).
Compromise or disruption of the intestinal barrier function
causes deleterious effects and results in exposure of the host
to luminal antigens and bacteria, leading to inflammation.
Impaired barrier functions have been described in a number
of common gastrointestinal disorders. including inflamma-
ory bowel disease (IBD) (7).

nism undel]\mg the mueased pe]me.\b] i seen in the mtes-
tinal epithelium of IBD patients.

Previous studies have suggested a link between vitamin D
deficiency and IBD risk (23). The prevalence of IBD exhibits
a north-south gradient (24), paralleling sunlight exposure, an
important source of vitamin D. Populations near the equator
are at relatively lower risk for developing IBD. Seasonal
variations in the onset and exacerbation of IBD have also been
reported (27, 36) with high incidence in the winter. Early
studies have reported a high prevalence of vitamin D defi-
ciency in patients with established Crohn's disease (12, 38).
Decreased vitamin D levels have also been detected in patients
with newly diagnosed IBD (17, 19, 35). In the IL-107'" mouse
model of intestinal inflammation, vitamin D deficiency or
vitamin D receptor (VDR) deficiency exacerbates the symp-
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Microbiota-based model improves the e
sensitivity of fecal immunochemical test for
detecting colonic lesions

Nielson T. Baxter', Mack T. Ruffin IV2, Mary A. M. Rogers® and Patrick D. Schloss'

Abstract

The microbiota-based random forest model detected 91.7 % of
cancers and 45.5 % of adenomas while Fecal Immunochemical Test
alone detected 75.0 % and 15.7 %, respectively.

fecal immunochemical test (FIT).

Methods: We sequenced the 16S rRNA genes from the stool samples of 490 patients. We used the relative
abundances of the bacterial populations within each sample to develop a random forest classification model that
detects colonic lesions using the relative abundance of gut microbiota and the concentration of hemoglobin in
stool.

Results: The microbiota-based random forest model detected 91.7 % of cancers and 45.5 % of adenomas while Fl1
ilone detected 75.0 % and 15.7 %, respectively. Of the colonic lesions missed by FIT, the model detected 70.0 % of
-ancers and 37.7 % of adenomas. We confirmed known associations of Porohyromonas assaccharolvtica
Yeptostreptococcus stomatis. Parvimonas micra, and Fusobacterium nucleatum with CRC. Yet, we found that the loss
of potentially beneficial organisms, such as members of the Lachnospiraceae, was more predictive for identifying
patients with adenomas when used in combination with FIT.

Conclusions: These findings demonstrate the potential for microbiota analysis to complement existing screening
methods to improve detection of colonic lesions.
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We confirmed known associations of Porphyromonas
assaccharolytica, Peptostreptococcus stomatis, Parvimonas
micra, and Fusobacterium nucleatum with CRC.
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Fast food fever: reviewing the impacts of the
Western diet on immunity

lan A Mvles
Just as loss of honeybees from orchards or addition of an invasive
species to a lake creates significant harm for the surrounding
biosphere, so too it appears that small shifts in our microbiome
caused by today’s unhealthy diets can reverberate through
human health.

gluten, and genetically modified foods; attention is given to revealing where the literature on the immune impacts of

macronutrients is limited to either animal or in vitro models versus where human trials exist. Detailed attention is given

to the dietary impact on the gut microbiome and the mechanisms by which our poor dietary choices are encoded into

our gut, our genes, and are passed to our offspring. While today's modern diet may provide beneficial protection from

micro- and macronutrient deficiencies, our over abundance of calories and the macronutrients that compose our diet

may all lead to increased inflammation, reduced control of infection, increased rates of cancer, and increased risk for
allergic and auto-inflammatory disease.
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The commensal flora provides a type of training to the
Immune system. Like a sparing partner in boxing, the
immune system’s interactions with the normal commensal
flora provides an education that is indispensable when a
pathogenlc opponent IS encountered
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to the dietary impact on the gut mlcrob|ome and the mechanisms by vvhlch our poor dietary choices are encoded into
our gut, our genes, and are passed to our offspring. While today's modern diet may provide beneficial protection from
micro- and macronutrient deficiencies, our over abundance of calories and the macronutrients that compose our diet
may all lead to increased inflammation, reduced control of infection, increased rates of cancer, and increased risk for

\ allergic and auto-inflammatory disease.
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Children inherit their microbiome from their mother mostly
through parturition but also during breast-feeding and
development until the bacterial balance matures around

two to four years of age.

vl riarinr rour vl Uval il qulgcl I i DUyCII, 24l dl iy 1ayg, asd> vvc<il ad u I uawa vyl Iy Ltic i ||JO\..LD Ul dlulicial SvveTLCl i<l S,
gluten, and genetically modified foods; attention is given to revealing where the literature on the immune impacts of
macronutrients is limited to either animal or in vitro models versus where human trials exist. Detailed attention is given
to the dietary impact on the gut microbiome and the mechanisms by which our poor dietary choices are encoded into
our gut, our genes, and are passed to our offspring. While today's modern diet may provide beneficial protection from
micro- and macronutrient deficiencies, our over abundance of calories and the macronutrients that compose our diet
may all lead to increased inflammation, reduced control of infection, increased rates of cancer, and increased risk for
allergic and auto-inflammatory disease.
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Recent evidence also suggests that the microbiome may also
be seeded into the unborn fetus while still in the womb
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potential contributor to the increase in immune-mediated diseases. The Western diet is characterized by an over
consumption and reduced variety of refined sugars, salt, and saturated fat. Herein our objective is to detail the
mechanisms for the Western diet's impact on immune function. The manuscript reviews the impacts and mechanisms
of harm for our over-indulgence in sugar, salt, and fat, as well as the data outlining the impacts of artificial sweeteners,
gluten, and genetically modified foods; attention is given to revealing where the literature on the immune impacts of
macronutrients is limited to either animal or in vitro models versus where human trials exist. Detailed attention is given
to the dietary impact on the gut microbiome and the mechanisms by which our poor dietary choices are encoded into
our gut, our genes, and are passed to our offspring. While today's modern diet may provide beneficial protection from
micro- and macronutrient deficiencies, our over abundance of calories and the macronutrients that compose our diet
may all lead to increased inflammation, reduced control of infection, increased rates of cancer, and increased risk for
allergic and auto-inflammatory disease.
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Fast food fever: reviewing the impacts of the
Western diet on immunity

lan A Mvles
When the mother’s diet causes a harmful imbalance of her
bacteria, she passes this imbalance on to her child and thus fails
to present the ideal commensals for a proper immune education
during her child’s most critical developmental window
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This developmental dysbiosis leaves the offspring’s immune
system poorly trained to fight off infections and encourages
autoimmune and allergic diseases
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mechanisms for the Western diet's impact on immune function. The manuscript reviews the impacts and mechanisms
of harm for our over-indulgence in sugar, salt, and fat, as well as the data outlining the impacts of artificial sweeteners,
gluten, and genetically modified foods; attention is given to revealing where the literature on the immune impacts of
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Since the information encoded upon DNA is passed from
parent-to-child and even potentially from parent-to-grandchild,
cells that learn bad habits like ignoring signs of infection or over-
reacting to antigens could combine with microbiome shifts to
further worsen a child’s 1mmunolog1c development
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to the dietary |mpact on the gut mlcrob|ome and the mechanisms by which our poor dietary choices are encoded into
our gut, our genes, and are passed to our offspring. While today's modern diet may provide beneficial protection from
micro- and macronutrient deficiencies, our over abundance of calories and the macronutrients that compose our diet
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Alterations in the microbiome have been shown in both mice and
(to a less extensive degree) humans to affect Treg development, and
reduction in Treg signal is associated with worse outcomes in
Infection control, autoimmunity, allergic sensitization, and has
been more controver5|ally, assouated with cancer rlsks
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to the dietary |mpact on the gut mlcrob|ome and the mechanisms by vvhlch our poor dietary choices are encoded into
our gut, our genes, and are passed to our offspring. While today's modern diet may provide beneficial protection from
micro- and macronutrient deficiencies, our over abundance of calories and the macronutrients that compose our diet

may all lead to increased inflammation, reduced control of infection, increased rates of cancer, and increased risk for
allergic and auto-inflammatory disease.
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Effect of Intestinal Microbial Ecology
on the Developing Brain

JAMA Pediatr. 2013;167(4):374-379

Dowglas-Fscohar, MI): Flizaheth Flliot!; fosef Neu, MDD

The intestine is the largest and most complex immune
organ of the body. Between 70% and 80% of the
body’s immune cells are in the gut-associated lymphoid

tissue, and they can sense changes in the microbiota
through specific gastromtestlnal cells and receptors.

ng appro tely l nany ROLES OF THE MICROBIOTA
human genon wrious

Metahalic Role
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INNOVISION | ALT THERAPIES, SEPT/OCT 2006, VOL. 12, NO. 5

BALANCE OF FLORA, GALT, AND
MUCOSAL INTEGRITY

The critical functions of the commensal flora are:
 Metabolic processes:

- fermentation,

- vitamin synthesis,

- energy production;

 Trophic stimulation:

- epithelial cell differentiation,

- Immunomodulation;

e Pathogen protection:

- competing for nutrients, space, adherence;
- producing bacteriocidins.
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Two faces of microbiota in inflammatory and

autoimmune diseases: triggers and drugs

MILOSLAV KVERKA and HELENA TLASKALOVA-HOGENOVA

Department of Immunology and Gnotobiology, In of Microbiology, Academy of Sck of the Czech
R epu H P (7%] R epublic

Kverka M, Tlaskalova-Hogenova H. Two faces of microbiota in inflammatory and autoimmune

diseases: triggers and d '\I MIS 2013, I 1: 403-21.

There are three main mechanisms, how probiotics
contribute to human health, and any single
probiotic bacterium could possess more
than one of them:
Probiotics shape the ecosystem,
by competition for limited resources and adhesion sites,
by decreasing the local pH via the production of organic

acids, and
by productlon of speC|f|c antlbacterlal substances

. The role of g s probably with potential patho and i nlnLuu':rL'":Ldu—
11011 (2, _“w_r. This k ] »dge led to inte
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Reducing Pain and Inflammation Naturally.
Part Il: New Insights into Fatty Acid Supplementation and
Its Effect on Eicosanoid Production and Genetic Expression

Alex Vasquez, D.C., N.D.

Abstract: Doctors and patients can achieve significant success in the treatment of pain and inflammation by using dietary
modification along with nutritional, botanical, and fatty acid supplementation. The first article in this series reviewed recent
diet research and the basic biochemistry of fatty acid metabolism, and this second article will provide doctors with a pro-
found understanding of the importance of optimal faftv acid sunnlementation and will review the clinical henefits of this

essential therapy. This review contains the most co
metabolism that has ever been published in a single

INTRODUCTION

Chiropractic and naturopathic physicians are the only
doctorate-level healtheare providers with graduate-level
training in therapeutic nutrition and are emerging as the
leaders in the treatment and prevention of long-term health
disorders, including nearly all of the chronic diseases seen
in clinical practice such as obesity, hypertension, adult-
onset diabetes, hypercholesterolemia, allergies, asthma,
arthritis, depression and a long list of other musculoskeletal
and non-musculoskeletal conditions.!? With the increasing
substantiation of the effectiveness and cost-effectiveness of
the nutritional management of these problems, and the doc-

Nutritional Perspectives, Vol. 28, no. 1, 1-16

newer selective cyclooxygenase inhibitors carry an unjusti-
fiable cost!® 17 and fail to deliver improved efficacy!®
despite significantly increasing the risk for kidney damage,
hypertension, myocardial infarction, stroke, and sudden
death.!%20.21 On the other hand. natural treatments such
as dietary improvements and fatty acid supplementation
have been shown to safely reduce the need for medical
treatments, to improve health, to alleviate many common
diseases, and to prolong life at lower cost, negligible risk,
and with improved overall outcomes.=~ In order to
reduce costs, promote health, and reduce iatrogenic dis-

EPA appears to exert much of its anti-inflammatory
benefit by suppressing NF-kappaB activation and thus
reducing elaboration of proinflammatory mediators.

M €ITOTS”, NOSPIEL HIUILES, 410 WKL 1S UesCIiDed as
“substandard care.”™ A recent article in the New England
Journal of Medicine® concluded that deficits in allopathic
medical care pose “serious threats to the health of the
American public.” A 1997 review published by the Ameri-
can Academy of Family Physicians® stated, “Recent
estimates suggest that each year more than 1 million
patients are injured while in the hospital and approximately
180,000 die because of these injuries. Furthermore, drug-
related morbidity and mortality are common and are
estimated to cost more than $136 billion a year.” New
research also shows that several popular “antidepressant”™
drugs actually increase the risk for suicide in children’ and
adults®: and, similarly, “antipsychotic” drugs may worsen
clinical outcomes in a large percentage of patients with
mental illness.!® Chiropractic diet therapy—not drugs—is
the most effective treatment for chronic hypertension,!!: 12
Many anti-inflammatory drugs for the treatment of joint

the first article in this series?* and in greater detail else-
where?5 is the single most powerful approach for the
effective treatment of a wide range of conditions. Follow-
ing closely behind general dietary modification, fatty acid
supplementation offers clinicians the opportunity to
improve the health of their patients in ways that no other
single treatment can.

FATTY ACID SUPPLEMENTATION: UNDER-
STANDING IS THE KEY TO MASTERY

An accurate and detailed understanding of fatty acid
metabolism is important for the complete and effective
management of many clinical conditions including mental
depression, coronary artery disease, hypertension, diabetes,
other inflammatory/auteimmune disorders, and many of
the musculoskeletal conditions encountered in clinical
practice. The practical application of this information is

Nutritional Perspectives: Journal of the Council on Nutrition of the American Chiropractic Association

January 2005
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The safety of fatty acid supplementation is high
and has been well established in numerous
clinical studies. Drug interactions are extremely
rare with fatty acids.
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ing closely behind general dietary modification, fatty acid
supplementation offers clinicians the opportunity to
improve the health of their patients in ways that no other
single treatment can.

FATTY ACID SUPPLEMENTATION: UNDER-
STANDING IS THE KEY TO MASTERY

An accurate and detailed understanding of fatty acid
metabolism is important for the complete and effective
management of many clinical conditions including mental
depression, coronary artery disease, hypertension, diabetes,
other inflammatory/auteimmune disorders, and many of
the musculoskeletal conditions encountered in clinical
practice. The practical application of this information is

Nutritional Perspectives: Journal of the Council on Nutrition of the American Chiropractic Association

January 2005
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A Review of Complementary and Alternative Approaches to
Immunomodulation
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Treatment Protocols
(personal recommendations-EPA/DHA)

Therapeutic dosages:

30-75 Ibs = at least 1 g/d (Total Omega 3°s)
76-125 lbs = at least 2g/d (Total Omega 3’s)
> 125 Ibs = 3+ g/d (Total Omega 3’s)

Note: Numerous studies regarding the impact of Omega 3’s
on CardioVascular and Cognitive function show beneficial
results with dosages of 3 g/d up to 20 g/d. Caution iIs
recommended regarding hypocoagubility
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I L-Glutamine
CH>

coo- Introduction

L-glutamine is the most prevalent
amino acid in the bloodstream and because
human cells readily synthesize it. is usually

The gastrointestinal tract is by far the greatest

user of glutamine in the body, as enterocytes Iin

the intestinal epithelium use glutamine as their
principal metabolic fuel.

tients, immune enhancement in endurance athletes, and prevention of complications associated with
chemotherapy, radiation, and bone marrow transplant.!-?

Biochemistry

L-glutamine accounts for 30-35 percent of the amino acid nitrogen in the plasma. It contains
two ammonia groups. one from its precursor. glutamate. and the other from free ammonia in the blood-
stream. One of glutamine’s roles is to protect the body from high levels of ammonia by acting as a
“nitrogen shuttle.” Thus, glutamine can act as a butfer. accepting. then releasing excess ammonia when
needed to form other amino acids, amino sugars. nucleotides, and urea. This capacity to accept and
donate nitrogen makes glutamine the major vehicle for nitrogen transfer among tissues. Glutamine is
one of the three amino acids involved in glutathione synthesis. Glutathione, an important intracellular
antioxidant and hepatic detoxifier, is comprised of glutamic acid, cysteine, and glycine.'?

Clinical Indications
Gastrointestinal Disease

The gastrointestinal tract is by far the greatest user of glutamine in the body, as enterocytes in
the intestinal epithelium use glutamine as their principal metabolic fuel. Most of the research on glutamine

D wanannsthoaDr ~com
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| L-Glutamine Monograph

CHa»

coo- Introduction

L-glutamine is the most prevalent
amino acid in the bloodstream and because
human cells readily synthesize it. is usually

A clinical study of ulcerative colitis patients
30 g daily of glutamine four weeks
» significant clinical and endoscopic
Improvement,
Independent of disease state.
 Disease exacerbation returned when treatment
was discontinued.

donate mtrogen makes glutamme the major vehicle for nitrogen transter among tissues. Glutamine 1s
one of the three amino acids involved in glutathione synthesis. Glutathione, an important intracellular
antioxidant and hepatic detoxifier, is comprised of glutamic acid, cysteine, and glycine.'?

Clinical Indications
Gastrointestinal Disease

The gastrointestinal tract is by far the greatest user of glutamine in the body, as enterocytes in
the intestinal epithelium use glutamine as their plini.ip'll metabolic fuel. Most of the research on glutamine
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CONTINUING MEDICAL EDUCATION

BALANCE OF FLORA, GALT, AND
MUCOSAL INTEGRITY

Patrick Han My, is a board-certitied Eamily physician needs that reguire support for the whole being to regain bal
who I olds ll | ppm ments as medical divector for the ance and optimal fuction

Lul.l o Family Clinic and chiel medical officer for Genow

IMagne I , both in \ heville, N( FARGET AUDIENCE

glutamme IS a very useful cllnlcal tool but Itis also a
substrate for lymphocytes and macrophages, in addition to
being a precursor of nitric oxide. Thus, It Is necessary to
ensure that inflammation is resolved before treating with this
powerful trophic factor. Glutamine has also been noted to be
a substrate for Candida synthesis, so this should be evaluated

before initiating therapy.
the text “Rapier 28, “Climical Approaches fo ”. A il ingest many tons of mucronutrients

TIVE THERAPIES, SEPT/OCT 2006, VOL. 12, NO 5 236
© www.theDr.com



Treatment Protocols
(personal recommendations-Glutamine)

Therapeutic dosages:
Dosages vary greatly depending on the clinical situation

« 2-4 g/d in divided dosages for wound healing and general
Intestinal support

« 10-40 g/d in divided dosages for critically ill and advanced
disease
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Review

Curcumin, An Atoxie Antioxidant and Natural NFxB,

Cyclooxygenase-2, Lipooxygena

se, and Inducible Niirie Oxide

Synthase Inhibitor: A Shield Against Acute and Chronic Diseases

mesen F - J OF PAR AND ENT NUTRITION

Stig Bengmarle, MD, FhD, F

From the Iwstitede of Hepatology, Usiversity Collgge, Londow Medieal Sch

ABSTRACT. Backgrownd The world suffers a tsunami of
chromic diseages. and a typhoon of acute illnesses, many of
which are associated with the inappropriate or exaggerated
activation of genes involved in inflammation. Finding thera-

omide synthase (oo ) SIEINCANT Preveniye andar cura-
tive efferts have been oheerved in experimental animal mod-
alz of a number of diseasse, including arterioselerosis, cancer,
diabetes, regpiratory, hepatic, pancreatic, intagtinal and gas-

Vol. 30,n0.1, 2006,45-51

Turmeric, an approved food additive, or its
component curcumin, has shown surprisingly
beneficial effects in experimental studies of acute
and chronic diseases characterized by an
exaggerated inflammatory reaction. There Is
ample evidence to support its clinical use, both as

a prevention and a treatment.

AR b UM Ly kA LA CLEL W S S A ke
collapse of the system, preventive measures will ke
increasingly necessary.

The cost of medication iz a large and growing part of
health expenditure. Thiz i one of many reasons why

Raegived for publication Hovember 12, 2004,

Accapted for publication August 4, 2005,
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thon), 185 Barrier Peint Rood, Foyal Dockes, Londen, E18 2ZSE,
United Kingdom. Electronic mail may be sent o s bengmarkd
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berries, quercetin in apples and onions, resveratrol and
other procyanidin dimers in red wine, and various eur-
cumenoids found in turmeric (TU) curry.

Careamin (CUL A Promizing Tool

Interest in polyphencls, and especially in CU a5 a
chemoproctive agent, has dramatically inereased in
recent years. CU. the most explored of the curcum-
encids, has received increasing interest in recent
years. The majority of studies reported thus far are
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Invited Review

A Review of Complementary and Alternative Approaches to
Immunomodulation

P Nutrition in Clinical Practice 23:49-62, Feb 2008

The cell signaling effects of curcumin seem to

be pleiotropic as administration of curcumin

has been reported to modulate a host of other
cytokines and signaling pathways, including
Inducible nitric oxide synthase (INOS), matrix
metalloproteinase-9 (MMP-9), TNF, c-Jun N-
terminal kinase (JNK), p38, Akt, Janus Kinase

(JAK), extracellular signal regulated protein

kinase (ERK), and protein kinase C (PKC).

wilulation and will be addressed in this
review: reaveratrol, epigallocatechin, curcumin. amd
o] The findings of polyphenole o prever
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Fig. 2. Effect of curcumin on various proinflammatory diseases.



Treatment Protocols
(personal recommendations-Curcumin)

Therapeutic dosages:

Turmeric (Curcuma longa) standardized to
curcuminoids 200-1000 mg TID
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Peptide

[mmunotherapy

High intestinal permeability is a normal feature of
newborn gut ecology. Colostrum functions to
reduce inflammation protect against irritation from
toxins and check any potential infection, while
promote epithelial growth and repair.

COLOSTRUM

A Physician’s Reference Guide

ANDREW M. KEECH, PHD,
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Peptide

[mmunotherapy

- .

Colostrum also promotes re-colonization
of the bowel by the friendly flora.

. »

COLOSTRUM

A Physician’s Reference Guide
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Peptide

[mmunotherapy

Colostrum is the best remedy known for all-around gut
health. Colostrum restores leaky gut to normal
permeability levels. It contains growth factors and
hormones to help repair damage to the intestinal lining,
and restore gut integrity.

COLOSTRUM

A Physician’s Reference Guide

ANDREW M. KEECH, PHD,
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Peptide

[mmunotherapy
Naoid. U

Colostrum is unmatched as an immune system
stimulant and modulator. There are numerous “one
note” products lining the shelves of natural food
stores that claim to stimulate the immune system.
Only colostrum, however, plays the whole symphony.

COLOSTRUM
A Physician’s Reference Guide

ANDREW M. KEECH, PHD,
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Gut Microbiome and Brain-Gut Axis in Autism —
Aberrant Development of Gut-Brain Communication
and Reward Circuitry, Published: March 6, 2013

Lnapter 4

Gut Microbiome and Brain-Gut Axis in Autism —
Aberrant Development of Gut-Brain Communication
and Reward Circuitry

Elizabeth M. Sajdel-Sulkowska and
Romuald Zabielski

Additional information is available at the end of the chapter

The two key developmental time-points in the regulation of the GIT
both occur postnatally, the first few days after birth when all gut
digestive functions are launched by first colostrum ingestion and the
second at weaning when the digestive system has to modify its
function following a switch from mother’s milk to solid food.

e
inflammation (de Jonge and Ullola, 2007). Furthermore, the gut microbiome emerges as a major
player not only in the maturation of GIT tissue and the gut brain axis but also in brain
maturation, through its effect on both the immune and endocrine systems. Many toxins,
toxicants, infectious agents, diet or stress, affect an individual’s gut microbiome, which may
be especially sensitive during the critical developmental period. Disruption of the developing
microbiome may have profound consequences on the developing gut-brain axis including the
brain as well as long-term effects on both the physical and psychological development.

This chapter attempts to bridge basic animal studies with clinical findings pertaining to the
brain-gut and gut microbiome in autism, and includes a discussion of various strategies in
managing autistic symptoms. The discussion also includes possible changes in the reward

I m EC H © 2013 Sajdel-Sulkowska and Zabielski; licensee InTech. This is ai n access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited
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Gut Microbiome and Brain-Gut Axis in Autism —
Aberrant Development of Gut-Brain Communication
and Reward Circuitry, Published: March 6, 2013

Lnapter 4

Gut Microbiome and Brain-Gut Axis in Autism —
Aberrant Development of Gut-Brain Communication
and Reward Circuitry

Elizabeth M. Sajdel-Sulkowska and
Romuald Zabielski

Additional information is available at the end of the chapter

The first time-point is particularly relevant for all mammalian
species since It Is associated with a complex of dynamic changes
In the GIT structure and function leading to a temporary drop in
the gut permeability barrier.

hormones involved in the regulation ot tood intake, such as cholecystokinin (CCK), ghrelin,
leptin and insulin, and by the immunological signaling pathway involving cytokines. Recent
studies indicate that the vagus nerve is involved in immunomodulation as suggested by its
ability to attenuate the production of proinflammatory cytokines in experimental models of
inflammation (de Jonge and Ullola, 2007). Furthermore, the gut microbiome emerges as a major
player not only in the maturation of GIT tissue and the gut brain axis but also in brain
maturation, through its effect on both the immune and endocrine systems. Many toxins,
toxicants, infectious agents, diet or stress, affect an individual’s gut microbiome, which may
be especially sensitive during the critical developmental period. Disruption of the developing
microbiome may have profound consequences on the developing gut-brain axis including the
brain as well as long-term effects on both the physical and psychological development.

This chapter attempts to bridge basic animal studies with clinical findings pertaining to the
brain-gut and gut microbiome in autism, and includes a discussion of various strategies in
managing autistic symptoms. The discussion also includes possible changes in the reward

I m EC H © 2013 Sajdel-Sulkowska and Zabielski; licensee InTech. This is an open access article distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited
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Gut on FIRE!
Body on Fire

Elimination Diet
* Probiotics
*Vitamin D
» Glutamine
« EPA/DHA
« Curcumin
&!_‘ N . Colostrum

Note: There are many other beneficial anti-inflammatories that
can be used. These are foundational recommendations
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Premise #1

Just How Prevalent is the
Development of
Autoimmune Disease?
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Detective Adrian Monk

252
© www.theDr.com



Premise #2

How Can We ldentify
People At Risk for the
Development of
Autoimmune Disease?
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Premise #3
How does Autoimmunity Develop?
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Premise #4
Can Foods Trigger Pathogenic
Intestinal Permeability
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Premise #5

How Freqguent is the Production
of Antibodies To Dairy and
Wheat?
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Detective Adrian Monk
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Premise #6

# .  What s the Trigger in the
'n‘: - production of Antibodies To Self?
. ’ |

AN
AL 1 TN
s "

Detective Adrian Monk
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Premise #7

How Does the Inflammatory Cascade Begin
That Causes Intestinal Permeability?
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Premise #8
How do we Arrest Pathogenic
Intestinal Permeability
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What Triggers the Systemic Symptoms
Initiating the Autoimmune Mechanism?

Genetic predisposition, environmental insult, hypochlorhydria,
pancreatic insufficiency, medications, surgery, etc.

Inadequately digested proteins in Gl tract Irritation/inflammation/dysbiosis
(associated with food sensitivities) (activating immune inflammatory response)

4 e

Eventually Developing into Pathogenic Intestinal Permeability

Increased load on liver detoxification pathways (food antigens, toxins, endotoxin)
AND

Immune complexes in general circulation to macromolecules, neo-epitopes,...

v

Molecular Mimicry and tissue specific symptoms determined by
genetics and antecedents

Initiation of autoimmune mechanisms eventually developing into an
AUTOIMMUNE DISEASE
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Revolutionize Your Practice and
Change the Lives of Your Patients

By Bécoming a

Certified Gluten Practitioner

www.Certified GlutenPractitioner.com



7-PART SERIES

v’

THE AUTOIMMUNE DISEASE SOLUTION THEY'RE NOT TELLING YOU

o
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Take Care of Yourself
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Make Sure to Tell those Important to You
How Much You Love them

f )
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- GENET

NUTRITIONEERING

How You Can Mod:fy Inherited Traits
and Live a Longer, Healthier Life

“Throughout your life the most profound influences on
your health, vitality and function are not the Doctors you
have visited or the drugs, surgery, or other therapies you
~ have undertaken. The most profound influences are the

‘cumulative effects of the decisions you make about your diet |
and lifestyle on the expression of your genes. ”

€ , :
WITH SARA T BERUM, MA. L
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