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Abstract

Celiac disease develops from an autoimmune
response to specific dietary grains that contain
gluten. Diagnosis can be made based on the
classical presentation of diarrhea, fatty stools,
and abdominal bloating and cramping, as well
as the presence of specific serum antibodies. In
addition, gluten ingestion has increasingly been
found to be associated with other conditions not
usually correlated with gluten intolerance. The
subsequent diversity of the clinical presentation
in these cases can complicate decision-making
and delay treatment initiation in conditions such
as ataxia, headaches, arthritis, neuropathy, type
1 diabetes mellitus, and others. This review
explores the etiology and pathology of celiac
disease, presents support for the relationship
between gluten and other diseases, and provides
effective screening and treatment protocols.
(Altern Med Rev 2005;10(3):172-192)

Introduction

Celiac disease (CD), also known as celiac
sprue and gluten-sensitive enteropathy, is a type of
gluten intolerance that affects nearly one percent of
the U.S. population.' Destruction of the intestinal vil-
li caused by CD promotes malabsorption, with signs
and symptoms including diarrhea and fatty stools as
well as abdominal pain and distention. Although this
classic presentation makes CD diagnosis easy in pro-
nounced cases during early childhood, when there is
mild disruption to the absorptive surface diagnosis can
be more difficult, sometimes resulting in diagnosis
being delayed until late adulthood. CD is definitively
diagnosed by serum antibody tests, intestinal biopsy,
and/or mitigation of symptoms upon removal of the
implicated dietary glutens. These methods of assess-
ment, developed since the clarification of gluten’s
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role in CD during the 1950s, have led to evidence of
gluten’s role in other disorders.

The role of gluten in other disease process-
es appears to be more widespread than previously
thought (Table 1). Numerous endocrine and nervous
system conditions are now associated with gluten
intolerance, including many common autoimmune
disorders, such as type 1 diabetes, thyroiditis, and
Sjogren’s syndrome. The skeletal, nervous, and in-
tegumentary systems may also be affected by gluten
intolerance, contributing to such conditions as arthri-
tis, ataxia, depression, neuropathy, and dermatitis
herpetiformis. The uniting factor is that withdrawal
of specific glutens mitigates symptoms in a signifi-
cant number of individuals with these gluten-associ-
ated diseases (GAD).

The reason for this common thread is un-
known at this time, although it seems immune system
dysregulation due in part to genetic polymorphisms
is central to the pathophysiology. The primary under-
lying pathology is associated with the escalation of
inflammatory and immune system markers. The ex-
tent of this pathology is related to a host of factors,
including the amount of exposure to glutens, the de-
gree of inflammatory cytokine response, the number
and type of antibodies produced, and the respective
genotype and phenotype of the individual.
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Table 1. Gluten-associated Diseases

Addison’s Disease

Alopecia

Anemia

Anxiety and Depression
Arthritis

Ataxia

Attention Deficit Disorder (ADHD)
Autism

Autoimmune Hepatitis/Chronic Active Hepatitis
Brain White-Matter Lesions
Celiac Disease

Cerebellar Atrophy

Chronic Fatigue Syndrome
Crohn’s Disease

Congenital Heart Disease
Cystic Fibrosis

Dental-Enamel Hypoplasia
Dermatitis Herpetiformis
Dyspepsia

Epilepsy

Farmer’s Lung

Fetal Growth Retardation
Fibromyalgia

Fibrosing Alveolitis

Follicular Keratosis
Gastroparesis
Headaches/Migraines

Irritable Bowel Syndrome (IBS)
Impotency
Infertility/Miscarriage

Type | Diabetes Mellitus
Multiple Sclerosis

Myasthenia Gravis
Osteoporosis

Pancreatic Disorders/Exocrine Pancreatic Insufficiency
Peripheral Neuropathy
Polymyositis

Pulmonary Hemosiderosis
Primary Bilary Cirrhosis
Recurrent Pericarditis
Sarcoidosis

Schizophrenia

Scleroderma

Short Stature/Delayed Puberty
Small Intestine Adenocarcinomas
Systemic Lupus Erythematosus
Thrombocytosis
Thrombocytopenia Purpura (ITP)
Thyroiditis

Vitamin K Deficiency

Vasculitis

Adapted from: www.gsdl.com/home/assessments/celiac/CeliacSupportGuide.pdf

Celiac Disease

Etiopathogenesis

Gluten Ingestion

Specific gluten-containing foods
are the primary immune system instigators
in CD and GAD. These include the glutens
present in all forms of wheat, including du-
rum, semolina, spelt, kamut, malt, couscous,
bulgar, triticale, einkorn, and faro, as well
as in related grains — rye and barley (Figure
1). The gluten content of different grains is
classified by gliadins (alpha, beta, gamma,
omega) or glutenin (high and low molecular
weight), with varying concentrations among
plant species (Table 2). The immunogenicity
of some gliadins is related to their creation
of glutamic acid metabolites from an abun-
dance of proline and glutamine residues. Gli-
adins seem to generate the strongest immune
response in susceptible individuals, and
therefore, have comprised the majority of
current research. Although rice, buckwheat,
corn, oat, and other grains contain glutens,
they are not specific to CD/GAD etiology,
but rather, may contribute to escalating
symptomatology in sensitive individuals by
creating and sustaining an inflammatory re-
sponse. Unfortunately, numerous confound-
ing variables have complicated attempts to
modify gluten’s immune reactivity, includ-
ing genetic transcription via multiple linked
gene clusters on different chromosomes,
the large degree of allelic variation among
different cultivars, and the elastic nature of
these molecules.??

Tissue Transglutaminase

Tissue transglutaminase (TG2) is
an enterocyte enzyme pivotal to gluten di-
gestion because the high proline content of
gluten resists proteolysis by gastric, pancre-
atic, and brush border enzymes. TG2 facili-
tates the breakdown of gluten through one
of two pathways, depending on the intra-
luminal pH and gluten concentration (Fig-
ure 2). When antibodies to this enzyme are
generated, enterocytes are destroyed and the
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Celiac Disease

Figure 1. Taxonomy of Common Dietary Grains

Gramineae
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Genus Triticum Secale Hordeum Avena Oryza Zea = Sorghum Pennisetum
(Wheat) (Rye) (Barley) (Oats) (Rice) (Maize) (Sorghum) (Millet)

Wheat, barley, and rye, which contain gluten, hordein, and scalin, respectively, are derived
from the Triticeae tribe of grass (Gramineae) family. In contrast, oats, which contain few
disease-activating proteins, are more distantly related, as are rice, maize, sorghum, and
millet.

From: Kagnoff MF. Overview of pathogenesis of celiac disease. Gastroenterol 2005;
128:510-518. (used with permission from the American Gastroenterological Association)

common signs and symptoms of
CD present — bloating (as bacte-
ria thrive on undigested food),
cramping (due to the autonomic

Total protein Gliadins Glutenins reaction to dysbiosis and cellu-
(% of total protein)|(% of total protein) lar destruction), fatty stools (due
10 1 5 40-50 30-40 to disturbed lipid digestion), and

30-50 30-50 the ﬂattengd villous architecture
noted on biopsy.

50-55 30-45 Genetic Component
tibodies to TG?2 hinges in part on
genetics. The genetic variable is

Mt the shape of the transcribed HLA

Buckwheat i class II molecule (a type of cell
surface marker), which allows
immune cells to recognize one
another, present possible anti-
gen fragments for interrogation,
and ramp-up defenses to viral,

Table 2. Gluten Content of Various Grains

Adapted from: Pizzorno JE, Murray MT, eds. Textbook of Natural
Medicine. 2nd ed. New York: Churchill Livingstone; 1999:1601.
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Review

Figure 2. Tissue Transglutaminase Activity

Celiac Disease

TG2 catalyzes the transamidation (crosslinking) or deamidation of specific glutamine residues
in proteins or polypeptides. The propensity for deamidation compared with transamidation is
increased by lowering the pH and by increasing the concentration of glutamine substrates to

polyamines.
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Specificity of TG2

Sequences preferred by TG2
¢ GIn-Xaa-Pro
¢ GIn-Xaa-Pro-(lle,Leu,Val,Phe, Tyr, Trp, Thr,Ser)

Xaa denotes any amino acid. The targeted glutamine (Gin) is indicated in bold.

Sequences not preferred by TG2
¢ GIn-Pro

* GIn-Gly

* GIn-Xaa-Xaa-Pro

* GIn-Xaa-Xaa-Gly

Adapted from: Sollid LM. Coeliac disease: dissecting a complex inflammatory disorder.

Nat Rev Immunol 2002;2:647-655.

fungal, and bacterial populations. Individuals suscep-
tible to CD and GAD predominantly construct HLA-
DQ2 and -DQ8 genotypes that are conformationally
unique and present several pockets that favor binding
to negatively charged residues like glutamic acid.*
The combined shape of the HLA-DQ plus the TG2-
gluten peptide complex is interpreted by T-cells as
non-self, thereby prompting amplified immune sys-
tem activity.

Alternative Medicine Review € Volume 10, Number 3 € 2005

The phenotypic expression of the HLA-DQ
molecule and the probability of inciting an immune
reaction is not, in itself, a necessary condition for CD
or GAD. Although 90-95 percent of CD patients tran-
scribe HLA-DQ2 molecules and 5-10 percent tran-
scribe HLA-DQ8,* 20-50 percent of humans express
the DQ2 genotype.® Therefore, since only one percent
of the population develops CD, there is low concor-
dance between a positive HLA-DQ?2 and develop-
ment of CD.
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Celiac Disease Review

The Ttalian National Twin Registry study IL-15
(6,048 cases), while citing genetic evidence for the IL-15 is the initial inflammatory cytokine ex-
HLA region, strongly suggests the HL A region is not pressed in sensitive individuals after gluten ingestion.
the only genetic component in CD and GAD.° Inter- Gluten up-regulates IL-15 production by epithelial
estingly, DQ?2 is nearly absent from populations that and lamina propria cells,*® and promotes cyclooxy-
have traditionally consumed gluten-free diets — Japa- genase-2 (COX-2) induction (Figure 3).1° IL-15 has
nese, Native Americans, and Polynesians.’ also been shown to alter the properties of the intraep-
To further complicate the picture, HLA-DQ ithelial lymphocyte population in two ways: (1) by
transcription may not be complete in some individu- inducing IFN-y in lymphocytes, thereby promoting
als, which might help to explain the delay in symp- macrophage and T-cell activation,!' and (2) by pro-
tomatology in these patients. While a homozygous moting antigen-specific T-cell transition to a pheno-
cis genotype confers 100-percent transcription of the type of natural killer-like cells capable of epithelial
HLA-DQ molecule, the heterozygous (one cis and cell damage (suggested to occur without antigen-spe-
one trans) avails 50-percent expression, and partial cific T-cell recognition).* Furthermore, synthesized
transmission (only one cis or trans) allows only about gliadin-alpha peptides induce HLA-DQ mRNA pro-
25-percent expression.* duction and increase the release of IL.-15.1° Such stud-
The enhanced expression of DQ2/DQ8 mol- ies suggest IL-15 directly promotes localized inflam-
ecules is further dependent on interferon-gamma mation after gluten exposure in sensitive individuals.
(IFN-y) secreted by activated DQ2/DQS8-restricted T-
cells in response to inflammation, and is perpetuated NF-xB
by TG2 up-regulation due to tissue injury.* Therefore, Activation of NF-kB is a crucial step in the
development of CD and GAD is not entirely depen- amplification of proinflammatory gene expression.!2
dent on genetics, although DQ2/DQ8 individuals are As macrophages react with gliadin, the NF-xB path-
statistically predisposed. way directly signals DNA to transcribe inflammatory
mediators at a pre-translational level (Figure 4)."* A
Immunity, Cytokines, and I nﬂammatiOn mucosal biopsy study from untreated CD patients
The mucosal inflammation caused by gluten confirmed NF-xB activity when initially cultured and
is not only generated by gliadin and TG2 antibodies, after administration of gliadin.“‘ Gliadin promotes
but is also established and maintained by the interac- the phosphorylation of inhibitor-kappaB (I-xB) with
tion of cytokines, including interleukin-15 (IL-15), or without IFN-y co-stimulation, thereby enabling
IFN-y (Figure 3), and those developed from nuclear NF-xB to activate proinflammatory gene segments."
factor kappaB (NF-xB) induction (Figure 4). The With IFN-y co-stimulation, gliadins accelerate the
induction of cytokines occurs as gluten peptides are production of IL-8 and tumor necrosis factor-alpha
continually absorbed by endocytosis and by the trans- (TNF-a1), but will deliver small amounts of these pro-
port of proteins through damaged zonulin (a regulator inflammatory cytokines in the absence of IFN-y." In
of tight junctions between intestinal epithelial cells).” the presence of IFN-vy, gluten and gliadin fragments
Once activated by gliadin, DQ2- and DQ8-restricted also promote inducible nitric oxide synthase (iNOS)
T-cells also secrete IFN-y, which promotes other T- through the NF-xkB pathway.'*"> iNOS is also up-
cells to be activated, while releasing enzymes such regulated in a concentration-dependent manner," as
as matrix metalloproteinases that can damage the in- would seem appropriate in a cell designed to use this
testinal mucosa.* Continued gluten ingestion perpetu- pro-oxidant to thwart microbial attack. Therefore,
ates this feed-forward cycle, promoting a concert of the NF-xB pathway helps to explain the generalized
inflammatory mediators that overwhelm the body’s inflammatory response noted in some individuals on
ability to repair this mucosal barrier to infection and gluten exposure.
foreign proteins.
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Review Celiac Disease

Figure 3. Immune Reactivity to Gluten
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Here a B-cell that has already been sensitized to gliadin
(contains antibodies on its surface) binds with a
cross-linked gliadin molecule. The process of endocytosis
through presentation is similar, although not illustrated in
the APC above.

Gluten prompts a sequence of activity whose degree of resultant damage is dependent on
immunity, genetics, cytokines, and environmental triggers. T-cells are activated by presented
antigen and in turn these activated T-cells stimulate other immune cells, promoting their respective
activity — B-cells to create antibodies to said antigen and APCs to destroy said antigen. Once
antigen and antibody bind to create a complex they are destroyed/neutralized by the complement
system and/or phagocytosis. All cells create diverse cytokines that act as immunoendocrine
communicators to proximal and distal tissues. INF-y, the main cytokine produced from activated
T-cells, subsequently activates other T-cells and enhances the killing power of macrophages.

Abbreviations: APC (Antigen Presenting Cell); HLA (Human Leukocyte Antigen); INF-y
(Interferon-gamma); TCR (T-cell Antigen Receptor); TG2 (Tissue Transglutaminase).
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Celiac Disease

Figure 4. NF-xB Proinflammatory Pathway Induction

promote cellular dysfunction and tissue destruction.

A) NF-kappaB is made from two subunit proteins: p65 and p50. B) In the cytosol, NF-kB is made inactive by IkB.
C)Exposure to gliadin prompts the phosphorylation and resultant destruction of IkB. D) Once IkB is destroyed NF-kB
is free to bind with DNA. E) NF-kB enters the nucleus and binds with DNA-activating genes that encode for the
increased production of inflammatory mediators. Increased inflammatory mediators (predominantly cytokines)
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Key: MMP = matrix metalloprotienase; TNF-o. = Tumor Necrosis Factor Alpha; CRP = C-reactive Protein; NF-kappaB =

Nuclear Factor kappaB; IkB = Inhibitor kappaB; IL = Interleukin.

Adapted from: Vascuez A. Integrative Orthopedics: The Art of Creating Wellness While Managing Acute and
Chronic Musculoskeletal Disorders. Houston, TX: Natural Health Consulting Corporation; 2004.

www.OptimalHealthResearch.com (used with permission)

External Triggers

Matzinger recommends that immunological
theory be expanded to include “danger signals” re
leased by tissues that not only designate whether tis-
sues respond to a potential threat, but also signal the
type of immune response to be given.!¢ It has been
shown that treatment with IFN-y, normally released
endogenously from cells to communicate danger
(usually viral), has induced CD during exogenous
interferon treatment of hepatitis C.'”'® The reason
that perpetuating a normal physiological response
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would cause autoantibodies to TG2 in this situation
is unknown."

Viral®?! and fungal®*® triggers have also
been explored. The viral and fungal models share a
common theme — similar amino acid sequences be-
tween gliadin and a microbe incite cross-reactivity.
The initial antibody production is due to a normal
immune reaction to the invading pathogen. Future
gluten ingestion generates a peptide sequence bound
to HLA-DQ that is misinterpreted as being the virus/
fungus, with resultant antibody production to gluten.
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Concurrently, TG2-gluten complexes
develop cross-reactivity to TG2, es-
tablishing TG2 autoantibodies. The
viral suspect is human adenovirus"
that demonstrates a region of amino
acid sequence homology with alpha-
gliadin and HLA association. How-
ever, due to low concordance with
developing CD, researchers have
proposed that additional environmen-
tal factors may be important in the

Review Celiac Disease

Table 3. Diagnostic Clues to CD/GAD

e Chronic diarrhea
* Chronic fatigue
* Unexplained
- anemia
- ataxia
- elevation of transaminase
- epilepsy
- infertility

pathogenesis of celiac disease.?!
The fungal hypothesis in-
volves Candida albicans. As well
as stimulating IFN-y, the amino acid
sequences of C. albicans are very
similar to gliadin sequences and
have been shown to stimulate T-cell
epitome receptors.”> Hyphal cell-
wall component protein 1 (HWP1)
of Candida and gamma-gliadin both
simulate T-cell epitope receptors and
repeat similar sequences in a similar
cadence, while alpha-gliadin has one
of its sequences selectively deamida-

- peripheral neuropathy
- recurrent pericarditiss5
- weight loss
* Personal History of type | diabetes or thyroid disease
e Family history of celiac disease
* IgA deficiency
 Osteoporosis (especially those with anemia)
* Pregnancy with hemoglobin less than 11g/dL
* Decreased D-xylose56

* Enamel defects (commonly affecting the incisors
and the molars)157

ted by TG2, generating a metabolite
with a similar sequence to HWP1.?
Nieuwenhuizen theorizes the HWP1 sequence of C.
albicans reacts with TG2 and demonstrates cross-
reactivity with identical amino acid sequences in
common gliadin subtypes. This process may unfold
as TG2, freed from damaged enterocytes, links with
HWP1 and is then crosslinked by HWP1 back to the
intestinal epithelium.? The resultant molecule stimu-
lates antibodies that perpetuate the cross-reactivity to
gluten.

Review of Etiopathogenesis

The pathogenesis of CD probably involves a
sequence of interrelated events. Improper digestion
probably plays an important role as the deamidation
of glutamine to glutamic acid by TG2 is driven by a
low pH in the intestine. Genetically, the rate of HLA
DQ2/DQ8 expression confers more or less receptors
to bind glutamic acid residues. The generation of a
larger number of suspect complexes escalates im-
mune system investigation to these conformations.

T-cells may therefore become activated and further
be more sensitive to activation based on “inflamma-
tory load.” Cytokines, particularly IFN-y, prime im-
mune cells to overreact to gluten peptides and may be
most sensitive during concurrent generation of viral
or fungal antibodies with similar peptide sequences
to gluten. Unfortunately, the mechanism of CD and
the associative link(s) to GAD are not completely un-
derstood.

Diagnosis and Screening

Clinicians should monitor suggestive signs
and symptoms to ensure proper diagnosis (Table 3)
and appropriately screen for gluten-induced antibod-
ies. Intestinal biopsy is still considered the “gold
standard” to confirm CD, although laboratory results
can now be considered confirmatory. Mitigation of
symptoms by gluten withdrawal provides the most
accurate diagnosis.
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Celiac Disease

Specific serum antibodies include anti-glia-
din (AGA), anti-transglutaminase (tTG), and anti-en-
domysial (EMA).>* AGA should not be used alone in
diagnosis. The best predictor in patients with a normal
secretory IgA status is both a positive [gA-tTG and a
positive AGA. In cases of IgA deficiency, a positive
IgG-tTG will corroborate diagnosis. CD patients are
10-15 times more likely to exhibit IgA deficiency,
while in the general population the incidence is 1 in
600.>%6 Conversely, CD can be ruled out by a nega-
tive [gG- and IgA-tTG,” or by a negative AGA with a
positive tTG.?® The latter scenario necessitates further
inquiry to recant a possible false-negative result or
to evaluate for complex immunological dysfunction.
Note that anti-neuronal antibodies are also commonly
elevated in CD patients with neurological dysfunc-
tion (p< 0.0001).%

Notable facts concerning anti-gliadin anti-
bodies include:

V¥ Elevations have been noted in 5-12 percent
of individuals without CD;*

V¥ May be appropriate when screening larger
populations, particularly in a research
setting;

V¥ The best marker for CD in children under
two years of age who have not begun to
produce more diagnostic antibodies;?!

V¥ Combined with a positive EMA confers a
99-percent chance of flattened intestinal
mucosal villi.?? In addition, citrulline, an
amino acid not incorporated into proteins,
can be used to confirm diffuse total villous
atrophy and more pervasive absorptive
deficiencies. Look for plasma citrulline
levels <10 mcg/L.*

Note that a celiac disease diet (CDD) — a diet
excluding all forms of wheat, rye, and barley — will
provoke a rapid fall in titers with an associated de-
crease in test accuracy. After 30 days on a CDD,
tTG is 94-percent accurate, but after 90 days accu-
racy drops to 71 percent, while EMA accuracy drops
to 88 and 59 percent, respectively.** AGA begins to
decrease within a month and returns to normal within
a year, providing a clear indicator of compliance.®
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Gluten-Associated Diseases
Neurovascular/Neurological/

Neuropsychiatric Presentations

Diverse neurological manifestations are pres-
ent in 10 percent of CD cases.***” Early brain atro-
phy and dementia (before age 60) have been noted in
previously undiagnosed celiac disease cases.*® Other
neurological findings, including gait disturbances and
peripheral neuropathy, have been confirmed.*

The mechanism by which anti-gliadin anti-
bodies gain access to the central nervous system re-
mains obscure, although cell-mediated inflammation
has been implicated.?** Active CD patients exhibit
IgA antibodies that react with human brain vessel
structures and have a high affinity for the vasculature
of the blood-brain barrier.* The resulting vascular
inflammation can increase permeability and cause
ischemia. White-matter lesions or calcifications of
ischemic origin have been suggested as secondary to
CD-generated vasculitis.”’

Ataxia

Ataxia is an atypical symptom of CD and
when accompanying CD diagnosis is referred to as
gluten ataxia. Circulating antibodies to cerebellar
Purkinje cells have been identified,** and cross-reac-
tivity between anti-gliadin antibodies and Purkinje
cells as well as enterocytes suggests a common epit-
ope.*** Implementation of a CDD can halt the disease
process, although CD is commonly a missed diagno-
sis** as gastrointestinal symptoms are only present in
13 percent of gluten-ataxic patients.*> The duration
of gluten ingestion positively correlates with ataxic
severity and, conversely, the longer a person avoids
gluten the greater the therapeutic benefit.*

CD should be included in the differential di-
agnosis for idiopathic ataxia, especially when there
are few features of multiple system atrophy (MSA)
— including cerebellar (MSA-C) or Parkinsonian
(MSA-P). There is a significant 41-percent positive
CD association with sporadic idiopathic ataxia, but
only a 15-percent connection between CD and MSA-
C.%47 Patients with gluten ataxia often present with
brisk reflexes and will often show cerebellar atrophy
on MRI. Immune-mediated damage to the cerebel-
lum, posterior columns of the spinal cord, and periph-
eral nerves has been noted.**
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Neuropathy

Peripheral neuropathy occurs in 49 percent
of CD patients.”*>! The most common peripheral neu-
ropathy in CD is chronic, symmetric, sensory neuro-
pathy, although motor and autonomic forms have
been reported. Unfortunately, neither anti-ganglio-
side antibodies nor positive electrophysiologic diag-
nosis are consistently found.’ There are inconsistent
reports on the clinical efficacy of a CDD in limiting
progression and symptomatology.>*3¢

Headache

Headache is present in approximately 28 per-
cent of CD patients.”>"*® Brain imaging studies, pre-
and post-CDD, revealed significant improvements in
calcifications and brain tracer uptake, with concomi-
tant reduction in headache frequency and symptom-
atology after a CDD.>*° A recent study found a sig-
nificant incidence of headache in CD patients versus
controls, and in 16 of 31 CD headache sufferers res-
olution or significant improvement was noted post-
CDD.% In two case reports of patients (ages 11 and
45 years) with headaches since childhood, the head-
aches were not only resolved post-CDD, but were the
only manifestation of CD in these patients.®!

Epilepsy

Studies have revealed an association be-
tween CD and epilepsy.®>* In fact, there is a higher
prevalence of CD in epilepsy patients compared to
the general population (0.8-2.5% versus 0.4-1.0%)%
65 although a mechanism involving cerebral calcifica-
tions has yet to be confirmed.®>% Initiation of a CDD
may reduce seizure frequency and antiepileptic medi-
cation dosage, but infrequently completely resolves
seizures. 53768

Depression

Depression and other psychiatric symptoms
are common complications in CD patients.”"* Un-
treated CD patients have decreased levels of tryp-
tophan and other monoamine precursors, as well as
dopamine and serotonin, in cerebrospinal fluid.”*"!
Rapid improvement in depressive symptoms with a
CDD has been noted in case reports’’® and progres-
sive improvement is also seen with vitamin B6 sup-
plementation (80 mg/day for six months; p<0.01).”

Alternative Medicine Review € Volume 10, Number 3 € 2005
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Endocrine Presentations
Addison’s Disease

Patients with autoimmune Addison’s disease
have demonstrated a greater risk of developing CD,
with a prevalence of 7.9-12.2 percent.”’”> Mild forms
of Addison’s disease often go undiagnosed, which
can limit the recommended screening for CD in this
population.”7677

Type 1 Diabetes

Type 1 diabetes, like CD, is thought to be
mediated by an autoimmune process.”®” A 10-year,
age-matched study found a highly significant corre-
lation (p<0.003) between endocrine disorders in CD
patients versus controls, and concluded that CD pa-
tients have a significantly higher prevalence of type
1 diabetes.®® More recent studies show a 5.4-7.4 per-
cent incidence of CD in type 1 diabetics.?'*

Early identification of CD and subsequent
treatment improves growth and diabetic control in
children with type 1 diabetes.®** Feeding gluten-con-
taining foods in the first three months of life yields
a four-fold greater risk of developing islet cell auto-
antibodies (and potentially subsequent diabetes) than
exclusive breast feeding. Children starting gluten
foods after six months of age demonstrated no such
association.®

Thyroiditis

Thyroiditis has been repeatedly associated
with CD.7888 A highly significant association exists
between CD and autoimmune thyroiditis (Graves’
disease and Hashimoto’s thyroiditis), as evidenced by
elevated EMA antibodies (p<0.01) in these thyroid
conditions.®® In addition, abnormal liver enzymes
(transaminases) are common in both thyroid disor-
ders and subclinical celiac disease.®’

Malabsorptive Presentations
Anemia/Chronic Fatigue

Iron and folate deficiency are commonly
found in CD, and may occur with or without anemia.
A prospective study of adults with iron deficiency
anemia (average age of 50), found 2.8 percent to
have celiac disease.®® Although vitamin B12 absorp-
tion is thought to be normal in CD patients because
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absorption occurs in the unaffected terminal ileum,
B12 levels are statistically decreased in celiac pa-
tients compared with controls, and 12 percent of CD
patients have actual deficiency.®

Osteoporosis

One study found osteoporotic individuals are
more likely to suffer from CD — 3.4 percent compared
to 0.2 percent among non-osteoporotic controls.” In
fact, there is a direct relationship between tTG levels
and the severity of osteoporosis, demonstrating that
the more severe the reactivity to gluten the more se-
vere the resulting osteoporosis.” Because of this as-
sociation, osteoporotic patients (especially those with
anemia) should be screened for tTG antibodies.’!

The use of ultrasound to evaluate mineral
density in children has been explored, although it has
not been generally accepted.”?> Early diagnosis and
treatment of celiac disease during childhood protects
against osteoporosis.

Other Presentations
Arthritis

TG2 has only been found in limited amounts
in the synovium of trauma patients and patients with
osteoarthritis.”® Conversely, TG2 has been found to
be increased in the synovium of patients with rheu-
matoid arthritis (RA),” and dietary trials of gluten ex-
clusion have significantly reduced RA symptomatol-
ogy and immunoreactivity.”**> Mitigation of arthritic
symptoms with a CDD has been noted®®’ and may
reflect a reduction in the overall “inflammatory load”
in some arthritis sufferers as opposed to injury from
TG2 autoantibodies. Of 23 arthritic patients who re-
sponded to a CDD, abdominal symptoms were pres-
ent in approximately 60 percent of cases, while 74
percent showed signs of malabsorption evidenced by
B12-, folate-, or iron-deficiency anemia.*

Dermatitis Herpetiformis

Dermatitis herpetiformis (DH) is one of the
most common dermatologic presentations of gluten
intolerance. The characteristic IgA granular deposits
in the dermal papillae are highly pruritic and form
vesicles reminiscent of herpetic eruptions. This in-
flammatory response is sustained by autoantigens to
epidermal transglutaminase and is mitigated by gluten
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withdrawal.®®* Laboratory studies show consistently
elevated intestinal permeability on lactulose/man-
nitol assay, but there is a high variability of actual
enteropathy.” In fact, only 10 percent of DH patients
have symptoms attributable to malabsorption.'®

DH presents more frequently in men (16%)
than in women (9%).!°! In one case report a male pa-
tient’s active DH was curtailed after discontinuing a
multivitamin that contained gluten as a filler.'

Sjogren’s Syndrome

The frequency of CD in the Sjogren’s popula-
tion has been reported to be almost five times that of
CD in the general population (4.5:100)'* Earlier ac-
counts found a similar prevalence of CD in Sjogren’s
(3:100; p<0.001).%° There is a lack of mechanistic
association, although in a study of 34 patients with
Sjogren’s syndrome, HLA-DQ2 was present in 56
percent of studied Sjogren’s patients and all Sjogren’s
patients with CD. Sjogren’s patients also had a high
incidence of small bowel mucosal inflammation.'*

Treatment

The current undisputed treatment for CD is
a CDD. There is an occasional patient who, after an
interval of six months to two years on a CDD, will
be able to successfully reintroduce gluten.'® This is
indeed the exception, however, and there has been no
speculation as to the operative variables for these suc-
cesses.

Oral peptidase supplementation, specifically
prolyl endopeptidase (PEP), has been shown to di-
rectly inhibit one of the two preferred sequences of
TG2,'% but such limited activity is not a satisfactory
treatment. Future enzyme therapies may prove benefi-
cial, as has been shown with lactase supplementation
in lactose intolerant individuals, although the dam-
age caused by gluten is more pervasive than found in
dairy intolerance.

Celiac Disease Diet

A CDD requires the removal of all forms of
wheat, rye, and barley from the diet. These grains con-
tain glutens that incite an immune reaction precipitat-
ing CD and GAD. Other grains, however, do indeed
contain “glutens,” but do not incite the same immune
dysregulation and creation of TG2 autoantibodies
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(Table 2). Therefore, the phrases “gluten-free diet,” 4).""" Celiac disease patients will rarely maintain a
“gliadin-free diet,” and even “wheat-free diet” are in- true sensitivity to oat ingestion.

appropriate terms. Unfortunately, there does not seem
to be an appropriate unique identifier that explains

the nature of the troublemakers other than to suggest Other Grains

avoidance‘ of wheat, rye, and barley. ) Reactions to more distantly related grains
Rice, buf:kwheat, and otber grains do not af- (Figure 1) are commonly related to contamination as

fect a response in CD/GAD patients, and therefo're well. Grain contamination and a non-compliant diet

are safe replacements for wheat, rye, and barley. Mil- have together led to the difficulty in freeing many

let, sorghum, corn,
and oats, on the other
hand, may incite their
own unique reactions
in sensitive individu-
als, especially during Product and Lot No. Gluten (ppm)

or Best-by date
the first months post- y Extraction A | Extraction B | Mean of A & B
CDD, and therefore
need to be introduced McCann’s Steel Cut
with care. Irish Oats 28 oz container
e Outs e
Controversy

avenin, the | I,
prolamin  fraction 160634

of oats, has fewer
glutamine residues

Table 4. Contamination of Oat Products

Country Choice Old Fashioned
Organic Oats, 18 oz container

available for deami-
dation by TG2 and
ered less immuno-
cenic than  wheat

have shown induced )
Quaker Old Fashioned

villous . atrophy Oats, 18 oz container
from oat ingestion
in some celiac pa- L309; Jan. 9, 2005

well-designed stud-

ies have shown the L110; Feb. 12, 2005 1861

majority of CD L109; March 22, 2005

patients tolerate

0ats. 105109110 Gluten BLD — denotes below the limit of detection. The limit of gluten detection for the
contamination, com- assay used in this analysis was 3 ppm.

mon to commercial
oat products, may
help explain such in-
consistencies (Table

From: Thompson T. Gluten contamination of commercial oat products in the
United States. N Engl J Med 2004;351:2021-2022. (used with permission)
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grains from suspicion. Hidden and minute re-expo-
sures frustrate patient and clinician alike, especially
during the first six months post-CDD, when the im-
mune system may exhibit a strong secondary immune
response to limited exposures (as noted in microbe
re-exposure studies).

Initiation of CDD and Reintroduction

of Grains

The reintroduction of other grains is depen-
dent on the significant resolution of gastrointestinal
(GI) inflammation by CDD. As the inflammatory load
diminishes with a diet devoid of CD/GAD trouble-
makers, GI tissue healing commences with the reso-
lution of gut dysbiosis and permeability, which is fur-
ther reflected in reduced immune exposure to suspect
grains, peptides, and other antigens. This promotes
immune system healing and the reduction of alert
status to a less inflammatory, surveillance baseline.
During this transition the immune system is better
able to correctly interpret peptide sequences that may
have been flagged as suspect during the inflammatory
crisis. Therefore, the propensity of other grains to in-
duce inflammation during this conversion to health
is dependent on many variables — the interval of gut
dysbiosis and the amount of destructive inflammation
generated, genetic susceptibility of the immune sys-
tem and GI tract, and environmental variables such as
“toxic load” and stress-induced autonomic dysfunc-
tion.

It is recommended that reintroduction be
started 2-3 months post-CDD, one grain at a time
each month; for example, reintroducing millet first,
and then moving to sorghum (not “durum sorghum”
which contains wheat). Corn and oats should be rein-
troduced last because they appear to have the stron-
gest penetration into immune system memory and
induce a greater immune/cytokine reaction than other
non-CDD grains.!"? This process promotes immune
system stability by allowing immune system reca-
libration to a continually falling inflammatory state
while clinically affording dietary compliance through
variety, satiety, and fiber.!3
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Reading Product Labels

The product labeling language “gluten free”
has slightly different meanings in different countries,
although it always refers to items that lack glutens
from all forms of wheat, rye, and barley. CODEX Ali-
mentarius (a United Nations commission appointed to
establish international food standards and food trade
guidelines) has designated gluten contamination be-
low 200 ppm to be “gluten free.” The United States
and Canada have a zero tolerance rule for the desig-
nation of “gluten-free,” although it has been found
that up to six percent of foods labeled “gluten-free” in
North America contain more than 300 mg gliadin/kg
of product."* Therefore, despite the host country, a
degree of routine gluten exposure is probable. For-
tunately, because the acceptance of CODEX by most
European countries is based on years of research and
the follow-up care of thousands of people with celiac
disease, it does not appear that such limited exposure
greatly affects the majority of CD/GAD sufferers. A
notable exception is a case report of symptom recur-
rence in a Catholic patient who daily ingested a frag-
ment of a communion wafer (containing 1.0 mg glu-
ten with 0.5 mg gliadin).'s

Compliance

The degree to which patients will ingest
grains related to CD/GAD is dependent on their toler-
ance of the more distressing symptoms. Compliance
with a CDD is variable — ranging from 33-50 percent
in adults and 16-65 percent in teenagers.!'*118 A re-
duced gluten diet may alleviate the gross pathological
GI distress, but not the immune system dysregulation
and associated symptoms. Patients receiving only
2.5-5.0 g of gluten per day for six months showed
no significant morphological changes to the intestinal
mucosa, but intra-epithelial lymphocytes were sig-
nificantly increased, confirming a sustained immune
response.'"’

Nutritional Deficiencies

Commonly noted nutritional deficiencies
should be addressed: vitamin B12,'2%2! vitamin
E,'?>12 folate,'”*'? iron,''%!'> carnitine,'?*'?’ and se-
lenium.'”” Even after maintaining a CDD for 10
years, many patients still exhibit poor vitamin sta-
tus, including significant deficiencies in folate and
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B12."28 In CD, mineral deficiencies correlate with a
higher prevalence of osteoporosis and increased risk
of fracture.”'?* Celiac patients are also sensitive to
long-term corticosteroid therapy for other conditions,
sometimes precipitating osteonecrosis of the femoral
neck."’

Other Therapies

After proper diagnosis and introduction
of a CDD, repair of the GI mucosa should be initi-
ated and will help decrease other food sensitivities
that may have resulted because of gluten ingestion.
Glutamine, the preferred substrate of the endothelial
cells of the small intestine, is suggested to restore
structural integrity.!*133 Concern has been raised in
internet forums regarding the use of glutamine in CD;
however, there is no evidence that glutamine incites
CD/GAD or increases their symptomatologies. Dos-
ages vary greatly depending on the clinical situation,
but are in the range of 2-4 g daily in divided doses.
Dietary supplementation with N-acetylglucosamine
provides proper mucin production, is a construct ma-
terial of GI goblet cells,"** and, as a molecular cousin
to glucosamine sulfate, is presumed to have a simi-
lar safety/dosage profile. Herbal medicines should
be prescribed individually, as some cases may need
more astringent herbs while other presentations will
require demulcents. The use of bulking agents helps
strengthen peristaltic activity and re-establish auto-
nomic tone.

Digestive enzyme use is often helpful. Theo-
ries from the 1960s regarding poor disaccharide di-
gestion in CD patients are still purported by some!
and pancreatic insufficiency has been noted in 8-30
percent of celiac patients.'> Hydrochloric acid defi-
ciency has been associated with dermatitis herpetifor-
mis'*® and is commonly employed as adjunct supple-
mentation in CD as well.

Re-establishing a healthy lumenal micro-
environment often ravaged for many years prior to
diagnosis is therapeutically significant. The introduc-
tion of Lactobacillus species will facilitate this modi-
fication while promoting increased sIgA secretion
that is often reduced in these patients. Saccharomyces
boulardii has been found to be a particularly beneficial
sIgA promoter*”!'*® while inhibiting many infectious
microbes, including Clostridium difficile.'* Such
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treatments focusing on healing the GI tract should be
maintained for 3-6 months through the reintroduction
of beneficial dietary grains.

Prognosis

A CDD will usually initiate CD-symptom
abatement in less than one week due to the high turn-
over rate of luminal endothelial tissues.'* Other GAD
manifestations often require more time to restore ab-
errant immune inflammatory processes and resultant
damage. Often reduction in neurological symptoms
is not noted until 6-12 weeks on a CDD, with contin-
ued improvement often noted past the first year on a
CDD. Anti-gliadin antibodies and organ specific an-
tibodies, such as anti-thyroperoxidase, anti-islet cell
antibodies, and anti-Purkinje cell antibodies, disap-
pear after 3-6 months on a CDD.'*!

The resolution of nutritional deficiencies is
dependent on diet and condition. In osteoporosis a
CDD provides significant improvement in clinical and
laboratory parameters within 6-12 weeks®' and im-
proves bone mineralization within one year.'*> Symp-
toms of anemia will abate over the course of weeks
as the percentage of new, fully-functioning red blood
cells compensate for the suboptimal stores. Other
mineral deficiencies will be restored as absorption is
improved via reduced inflammation post-CDD.

The results of poor dietary compliance in-
clude increased risk for anemia, infertility, osteopo-
rosis, intestinal lymphoma, and jejunal adenocarci-
noma.'**"* Unfortunately, many of the pathological
changes in CD are known to increase malignancy
and mortality.'* Non-Hodgkins lymphoma and small
bowel adenocarcinoma are associated with increased
CD incidence compared to the general population.
Fortunately, a CDD started early in life appears to
protect against these malignancies.'*

Other Considerations

Pregnancy

Special nutritional concerns apply in preg-
nant celiac patients and can help identify undiagnosed
CD. For instance, low iron levels, with hemoglobin
of less than 11 g/dL, should raise suspicion of CD.'¥’
Regarding the increased need for folate, one study
has shown that women with CD tend to have babies
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with a greater incidence of neural tube defects (1 in
60) relative to the general population (1 in 1000).'4
Female CD patients, therefore, need to be compliant
with gluten restriction as well as be properly supple-
mented with folate during childbearing years.'**

Women with CD who maintain a CDD ap-
pear to have fewer incidents of miscarriage, higher
birth weight babies, and maintain longer breast-feed-
ing periods than untreated controls.'*-15! A more re-
cent multi-centered study, however, did not substan-
tiate these trials. Interestingly however, the inclusion
criteria established a sample of 5,055 women who
did not have diagnosed CD, and concluded that those
mothers later found to have CD (51 women) did not
appear to have significant unfavorable outcomes of
pregnancy when compared to the non-CD mothers
— including miscarriage and low birth weights.'s
Therefore, regarding unfavorable outcomes in preg-
nancy, those severely afflicted to the point of warrant-
ing diagnosis (increased immune dysregulation and
inflammatory involvement) will greatly benefit from
a CDD, while those with undiagnosed CD (having a
relatively lower immune dysfunction index) maintain
a similar rate of unfavorable outcomes to the general
population.

Breast-feeding

Continuing breast-feeding for one month af-
ter introduction of wheat flour was found to protect
against CD.">* Family history of HLA-related diseas-
es (especially type 1 diabetes) and immune-related
conditions suggest a need for prudent introduction of
grains and the promotion of breast-feeding to reduce
CD probability.%

Implications of Wheat Over-indulgence
Since the 1980s, almost 20 percent of the to-
tal caloric intake of U.S. adults has been bleached, re-
fined wheat flour cultivated almost exclusively from
two species — Triticum aestivum and Triticum turgi-
dum.'>* Depending on processing, numerous vitamins
and minerals are removed, then the flour is “enriched”
by adding back vitamins B1, B2, B3, folic acid, and
iron.”™* Over the last 100 years, the increased inges-
tion of gluten-containing products, and wheat in par-
ticular, has undoubtedly brought many individuals’
genetic sensitivities to gluten to the foreground.
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Conclusion

Celiac disease is more prevalent than has
been commonly believed, affecting nearly 1 of 100
people, with the majority of patients awaiting diagno-
sis. Gastrointestinal symptoms are common in celiac
disease; however, neurological, endocrinological, and
other organ system presentations can deflect clinicians
from diagnosing celiac disease. Undiagnosed patients
often spend years seeking help for complaints such
as ataxia, arthritis, epilepsy, depression, neuropathy,
and a host of other conditions seemingly unrelated to
digestion. Until recently, gluten intolerance was not
considered as a possible etiological factor in such a
long list of diseases. Fortunately, after proper diag-
nosis the treatment is straightforward — avoidance of
specific gluten-containing grains.

The pathophysiology of celiac disease is
incompletely understood, although researchers con-
tinue to uncover new information regarding the con-
nection of CD to generalized inflammation, autoan-
tibodies, genetics, and microbial triggers. Further
understanding of these processes may one day allow
restrictive dietary protocols to be removed as the pri-
mary therapy for CD. One therapeutic challenge is
the diversity of host cells modulated by glutens to
direct the cytokine network. A second hurdle is the
cross-reactivity of gluten and the subsequent autoan-
tibody production to various tissues, which appears to
have a significant genetic component. Understanding
these variables will dictate the timetable for changes
in CD/GAD therapy.

Although the ingestion of specific glutens in
susceptible individuals can result in damage to many
organ systems, treatment has been shown to restore
lost function and prevent further tissue injury. Rou-
tine screening for celiac disease is often of clinical
benefit to patients with known autoimmune diseases,
as well as in patients with symptoms suggestive of
gluten intolerance. Thorough assessment can facili-
tate a life-changing diagnosis, allowing for treatment
initiation that will ensure a more healthful future for
CD/GAD patients.

Alternative Medicine Review € Volume 10, Number 3 € 2005

Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005



Review

References

1.

10.

11.

12.

13.

14.

National Institute of Health Consensus
Development Conference Statement on Celiac
Disease, June 28-30, 2004. Gastroenterology. 2005
Apr;128(4 Suppl 1):S1-9.

Molberg O, Solheim Flaete N, Jensen T, et al.
Intestinal T-cell responses to high-molecular-weight
glutenins in celiac disease. Gastroenterology
2003;125:337-344.

Payne PI. Genetics of wheat storage proteins and
the effect of allelic variation on bread-making
quality. Annu Rev Plant Physiol 1987;38:141-153.
Kagnoff MF. Overview and pathogenesis of celiac
disease. Gastroenterology 2005;128:S10-S18.
Catassi C. Where is celiac disease coming from and
why? J Pediatr Gastroenterol Nutr 2005;40:279-
282.

Greco L, Romino R, Coto I, et al. The first large
population based twin study of coeliac disease. Gut
2002;50:624-628.

Smecuol E, Sugai E, Niveloni S, et al. Permeability,
zonulin production, and enteropathy in dermatitis
herpetiformis. Clin Gastroenterol Hepatol
2005;3:335-341.

Maiuri L, Ciacci C, Auricchio S, et al. Interleukin
15 mediates epithelial changes in celiac disease.
Gastroenterology 2000;119:996-1006.

Maiuri L, Ciacci C, Vacca L, et al. IL-15 drives

the specific migration of CD94+ and TCR-
gammadelta+ intraepithelial lymphocytes in

organ cultures of treated celiac patients. Am J
Gastroenterol 2001;96:150-156.

Maiuri L, Ciacci C, Ricciardelli I, et al. Association
between innate response to gliadin and activation
of pathogenic T cells in coeliac disease. Lancet
2003;362:30-37.

Mention JJ, Ben Ahmed M, Begue B, et al.
Interleukin 15: a key to disrupted intraepithelial
lymphocyte homeostasis and lymphomagenesis in
celiac disease. Gastroenterology 2003;125:730-
745.

Ghosh S, May MJ, Kopp EB. NF-kappa B and

Rel proteins: evolutionarily conserved mediators
of immune responses. Annu Rev Immunol
1998;16:225-260.

Jelinkova L, Tuckova L, Cinova J, et al. Gliadin
stimulates human monocytes to production of IL-

8 and TNF-alpha through a mechanism involving
NF-kappaB. FEBS Lett 2004;571:81-85.

Maiuri MC, De Stefano D, Mele G, et al. Nuclear
factor kappa B is activated in small intestinal
mucosa of celiac patients. J Mol Med 2003;81:373-
379.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Alternative Medicine Review € Volume 10, Number 3 € 2005
Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005

Celiac Disease

Maiuri MC, De Stefano D, Mele G, et al. Gliadin
increases iNOS gene expression in interferon-
gamma-stimulated RAW 264.7 cells through

a mechanism involving NF-kappa B. Naunyn
Schmiedebergs Arch Pharmacol 2003;368:63-71.
Matzinger P. The danger model: a renewed sense of
self. Science 2002;296:301-305.

Bardella MT, Marino R, Meroni PL. Celiac disease
during interferon treatment. Ann Intern Med
1999;131:157-158.

Cammarota G, Cuoco L, Cianci R, et al. Onset of
coeliac disease during treatment with interferon for
chronic hepatitis C. Lancet 2000;356:1494-1495.
Monteleone G, Pender SL, Wathen NC, MacDonald
TT. Interferon-alpha drives T cell-mediated
immunopathology in the intestine. Eur J Immunol
2001;31:2247-2255.

Kagnoff MF, Austin RK, Hubert JJ, et al. Possible
role for a human adenovirus in the pathogenesis of
celiac disease. J Exp Med 1984;160:1544-1557.
Vesy CJ, Greenson JK, Papp AC, et al. Evaluation
of celiac disease biopsies for adenovirus 12 DNA
using a multiplex polymerase chain reaction. Mod
Pathol 1993;6:61-64.

Nieuwenhuizen WF, Pieters RH, Knippels LM,

et al. Is Candida albicans a trigger in the onset of
coeliac disease? Lancet 2003;361:2152-2154.
Staab JF, Bradway SD, Fidel PL, Sundstrom

P. Adhesive and mammalian transglutaminase
substrate properties of Candida albicans Hwpl.
Science 1999;283:1535-1538.

Binder HJ. Disorders of Absorption. In: Kasper
DL, Braunbald E, Fuaci AS, et al, eds. Harrison’s
Principles of Internal Medicine. 16th ed. New
York, NY: McGraw-Hill; 2005:2461-2471.
Korponay-Szabo IR, Dahlbom I, Laurila K,

et al. Elevation of IgG antibodies against

tissue transglutaminase as a diagnostic tool for
coeliac disease in selective IgA deficiency. Gut
2003;52:1567-1571.

Dahlbom I, Olsson M, Forooz NK, et

al. Immunoglobulin G (IgG) anti-tissue
transglutaminase antibodies used as markers for
IgA-deficient celiac disease patients. Clin Diagn
Lab Immunol 2005;12:254-258.

Tommasini A, Not T, Kiren V, et al. Mass
screening for coeliac disease using antihuman
transglutaminase antibody assay. Arch Dis Child
2004;89:512-515.

Cataldo F, Lio D, Marino V, et al. IgG(1)
antiendomysium and IgG antitissue
transglutaminase (anti-tTG) antibodies in coeliac
patients with selective IgA deficiency. Working
Groups on Celiac Disease of SIGEP and Club del
Tenue. Gur 2000;47:366-3609.

Page 187



Celiac Disease

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 188

Volta U, De Giorgio R, Petrolini N, et al. Clinical
findings and anti-neuronal antibodies in coeliac
disease with neurological disorders. Scand J
Gastroenterol 2002;37:1276-1281.

Rensch MJ, Szyjkowski R, Shaffer RT, et al. The
prevalence of celiac disease autoantibodies in
patients with systemic lupus erythematosus. Am J
Gastroenterol 2001;96:1113-1115.

Sjoberg K, Carlsson A. Screening for celiac disease
can be justified in high-risk groups. Lakartidningen
2004;101:3912,3915-3916,3918-3919. [Article in
Swedish]

Cataldo F, Ventura A, Lazzari R, et al.
Antiendomysium antibodies and coeliac disease:
solved and unsolved questions. An Italian
multicentre study. Acta Paediatr 1995;84:1125-
1131.

Crenn P, Vahedi K, Lavergne-Slove A, et al.
Plasma citrulline: a marker of enterocyte mass in
villous atrophy-associated small bowel disease.
Gastroenterology 2003;124:1210-1219.

Midhagen G, Aberg AK, Olcen P, et al. Antibody
levels in adult patients with coeliac disease during
gluten-free diet: a rapid initial decrease of clinical
importance. J Intern Med 2004;256:519-524.
Fotoulaki M, Nousia-Arvanitakis S, Augoustidou-
Savvopoulou P, et al. Clinical application of
immunological markers as monitoring tests in
celiac disease. Dig Dis Sci 1999;44:2133-2138.
Ghezzi A, Zaffaroni M. Neurological
manifestations of gastrointestinal disorders, with
particular reference to the differential diagnosis of
multiple sclerosis. Neurol Sci 2001;22:S117-S122.
Kieslich M, Errazuriz G, Posselt HG, et al. Brain
white-matter lesions in celiac disease: a prospective
study of 75 diet-treated patients. Pediatrics
2001;108:E21.

Collin P, Pirttila T, Nurmikko T, et al. Celiac
disease, brain atrophy, and dementia. Neurology
1991;41:372-375.

Hadjivassiliou M, Chattopadhyay AK, Davies-
Jones GA, et al. Neuromuscular disorder as a
presenting feature of coeliac disease. J Neurol
Neurosurg Psychiatry 1997;63:770-775.

Cross AH, Golumbek PT. Neurologic
manifestations of celiac disease: proven, or just a
gut feeling? Neurology 2003;60:1566-1568.
Pratesi R, Gandolfi L, Friedman H, et al. Serum
IgA antibodies from patients with coeliac disease
react strongly with human brain blood-vessel
structures. Scand J Gastroenterol 1998;33:817-821.
Hadjivassiliou M, Boscolo S, Davies-Jones GA,
et al. The humoral response in the pathogenesis of
gluten ataxia. Neurology 2002;58:1221-1226.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Krupickova S, Tuckova L, Flegelova Z, et al.
Identification of common epitopes on gliadin,
enterocytes, and calreticulin recognised by
antigliadin antibodies of patients with coeliac
disease. Gut 1999;44:168-173.

Manek S, Lew MF. Gait and balance dysfunction in
adults. Curr Treat Options Neurol 2003;5:177-185.
Hadjivassiliou M, Grunewald R, Sharrack B, et al.
Gluten ataxia in perspective: epidemiology, genetic
susceptibility and clinical characteristics. Brain
2003;126:685-691.

Hadjivassiliou M, Grunewald RA,

Chattopadhyay AK, et al. Clinical, radiological,
neurophysiological, and neuropathological
characteristics of gluten ataxia. Lancet
1998;352:1582-1585.

Pellecchia MT, Ambrosio G, Salvatore E, et al.
Possible gluten sensitivity in multiple system
atrophy. Neurology 2002;59:1114-1115.

Abele M, Schols L, Schwartz S, Klockgether

T. Prevalence of antigliadin antibodies in ataxia
patients. Neurology 2003;60:1674-1675.
Hadjivassiliou M, Gibson A, Davies-Jones GA,

et al. Does cryptic gluten sensitivity play a part in
neurological illness? Lancet 1996;347:369-371.
Zelnik N, Pacht A, Obeid R, Lerner A. Range of
neurologic disorders in patients with celiac disease.
Pediatrics 2004;113:1672-1676.

Cicarelli G, Della Rocca G, Amboni M, et al.
Clinical and neurological abnormalities in adult
celiac disease. Neurol Sci 2003;24:311-317.

Chin RL, Sander HW, Brannagan TH, et al. Celiac
neuropathy. Neurology 2003;60:1581-1585.
Kaplan JG, Pack D, Horoupian D, et al. Distal
axonopathy associated with chronic gluten
enteropathy: a treatable disorder. Neurology
1988;38:642-645.

Polizzi A, Finocchiaro M, Parano E, et al.
Recurrent peripheral neuropathy in a girl with
celiac disease. J Neurol Neurosurg Psychiatry
2000;68:104-105.

Simonati A, Battistella PA, Guariso G, et al.
Coeliac disease associated with peripheral
neuropathy in a child: a case report.
Neuropediatrics 1998;29:155-158.

Luostarinen L, Himanen SL, Luostarinen M, et

al. Neuromuscular and sensory disturbances in
patients with well treated coeliac disease. J Neurol
Neurosurg Psychiatry 2003;74:490-494.

Gabrielli M, Cremonini F, Fiore G, et al.
Association between migraine and Celiac disease:
results from a preliminary case-control and
therapeutic study. Am J Gastroenterol 2003;98:625-
629.

Alternative Medicine Review € Volume 10, Number 3 € 2005

Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005



Review

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Roche Herrero MC, Arcas Martinez J, Martinez-
Bermejo A, et al. The prevalence of headache in

a population of patients with coeliac disease. Rev
Neurol 2001;32:301-309. [Article in Spanish]
Hadjivassiliou M, Grunewald RA, Lawden M, et
al. Headache and CNS white matter abnormalities
associated with gluten sensitivity. Neurology
2001;56:385-388.

Spina M, Incorpora G, Trigilia T, et al. Headache
as atypical presentation of celiac disease: report of
a clinical case. Pediatr Med Chir 2001;23:133-135.
[Article in Italian]

Serratrice J, Disdier P, de Roux C, et al. Migraine
and coeliac disease. Headache 1998;38:627-628.
Chapman RW, Laidlow JM, Colin-Jones D, et al.
Increased prevalence of epilepsy in coeliac disease.
Br Med J 1978;2:250-251.

Fois A, Vascotto M, Di Bartolo RM, Di Marco V.
Celiac disease and epilepsy in pediatric patients.
Childs Nerv Syst 1994;10:450-454.

Cronin CC, Jackson LM, Feighery C, et al. Coeliac
disease and epilepsy. QJM 1998;91:303-308.
Luostarinen L, Dastidar P, Collin P, et al.
Association between coeliac disease, epilepsy and
brain atrophy. Eur Neurol 2001;46:187-191.
Gobbi G, Bouquet F, Greco L, et al. Coeliac
disease, epilepsy, and cerebral calcifications. The
Italian Working Group on Coeliac Disease and
Epilepsy. Lancet 1992;340:439-443.

Cernibori A, Gobbi G. Partial seizures, cerebral
calcifications and celiac disease. Ital J Neurol Sci
1995;16:187-191.

Pratesi R, Modelli IC, Martins RC, et al. Celiac
disease and epilepsy: favorable outcome in a child
with difficult to control seizures. Acta Neurol Scand
2003;108:290-293.

Ciacci C, Iavarone A, Mazzacca G, De Rosa A.
Depressive symptoms in adult coeliac disease.
Scand J Gastroenterol 1998;33:247-250.

Hernanz A, Polanco 1. Plasma precursor amino
acids of central nervous system monoamines in
children with coeliac disease. Gur 1991;32:1478-
1481.

Hallert C, Astrom J, Sedvall G. Psychic
disturbances in adult coeliac disease. III. Reduced
central monoamine metabolism and signs of
depression. Scand J Gastroenterol 1982;17:25-28.
Corvaglia L, Catamo R, Pepe G, et al. Depression
in adult untreated celiac subjects: diagnosis by the
pediatrician. Am J Gastroenterol 1999;94:839-843.
Pynnonen PA, Isometsa ET, Verkasalo MA, et

al. Untreated celiac disease and development of
mental disorders in children and adolescents.
Psychosomatics 2002;43:331-334.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Alternative Medicine Review € Volume 10, Number 3 € 2005
Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005

Celiac Disease

Myhre AG, Aarsetoy H, Undlien DE, et al. High
frequency of coeliac disease among patients

with autoimmune adrenocortical failure. Scand J
Gastroenterol 2003;38:511-515.

O’Leary C, Walsh CH, Wieneke P, et al. Coeliac
disease and autoimmune Addison’s disease: a
clinical pitfall. QJM 2002;95:79-82.

Kaukinen K, Collin P, Mykkanen AH, et al. Celiac
disease and autoimmune endocrinologic disorders.
Dig Dis Sci 1999;44:1428-1433.

Reunala T, Salmi J, Karvonen J. Dermatitis
herpetiformis and celiac disease associated with
Addison’s disease. Arch Dermatol 1987;123:930-
932.

Kaspers S, Kordonouri O, Schober E, et

al. Anthropometry, metabolic control, and

thyroid autoimmunity in type 1 diabetes with
celiac disease: a multicenter survey. J Pediatr
2004;145:790-795.

Aycan Z, Berberoglu M, Adiyaman P, et al. Latent
autoimmune diabetes mellitus in children (LADC)
with autoimmune thyroiditis and Celiac disease. J
Pediatr Endocrinol Metab 2004;17:1565-1569.
Collin P, Reunala T, Pukkala E, et al. Coeliac
disease-associated disorders and survival. Gut
1994;35:1215-1218.

Bottaro G, Cataldo F, Rotolo N, et al. The clinical
pattern of subclinical/silent celiac disease:

an analysis on 1026 consecutive cases. Am J
Gastroenterol 1999;94:691-696.

de Freitas IN, Sipahi AM, Damiao AO, et al. Celiac
disease in Brazilian adults. J Clin Gastroenterol
2002;34:430-434.

Saadah OI, Zacharin M, O’Callaghan A, et al.
Effect of gluten-free diet and adherence on growth
and diabetic control in diabetics with coeliac
disease. Arch Dis Child 2004;89:871-876.

Peretti N, Bienvenu F, Bouvet C, et al. The
temporal relationship between the onset of type

1 diabetes and celiac disease: a study based on
immunoglobulin a antitransglutaminase screening.
Pediatrics 2004;113:E418-E422.

Ziegler AG, Schmid S, Huber D, et al. Early infant
feeding and risk of developing type 1 diabetes-
associated autoantibodies. JAMA 2003;290:1721-
1728.

Berti I, Trevisiol C, Tommasini A, et al. Usefulness
of screening program for celiac disease in
autoimmune thyroiditis. Dig Dis Sci 2000;45:403-
406.

Verslype C. Evaluation of abnormal liver-enzyme
results in asymptomatic patients. Acta Clin Belg
2004;59:285-289.

Karnam US, Felder LR, Raskin JB. Prevalence

of occult celiac disease in patients with iron-
deficiency anemia: a prospective study. South Med
J 2004;97:30-34.

Page 189



Celiac Disease

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Page 190

Dickey W. Low serum vitamin B12 is common

in coeliac disease and is not due to autoimmune
gastritis. Eur J Gastroenterol Hepatol 2002;14:425-
4217.

Stenson WF, Newberry R, Lorenz R, et al.
Increased prevalence of celiac disease and need for
routine screening among patients with osteoporosis.
Arch Intern Med 2005;165:393-399,

Gokhale YA, Sawant PD, Chodankar CM, et al.
Celiac disease in osteoporotic Indians. J Assoc
Physicians India 2003;51:579-583.

Hartman C, Hino B, Lerner A, et al. Bone
quantitative ultrasound and bone mineral

density in children with celiac disease. J Pediatr
Gastroenterol Nutr 2004;39:504-510.

Weinberg JB, Pippen AM, Greenberg CS.
Extravascular fibrin formation and dissolution in
synovial tissue of patients with osteoarthritis and
rheumatoid arthritis. Arthritis Rheum 1991;34:996-
1005.

Hafstrom I, Ringertz B, Spangberg A, et al. A
vegan diet free of gluten improves the signs and
symptoms of rheumatoid arthritis: the effects on
arthritis correlate with a reduction in antibodies

to food antigens. Rheumatology (Oxford)
2001;40:1175-1179.

Kjeldsen-Kragh J. Rheumatoid arthritis treated with
vegetarian diets. Am J Clin Nutr 1999;70:594S-
600S.

Slot O, Locht H. Arthritis as presenting symptom in
silent adult coeliac disease. Two cases and review
of the literature. Scand J Rheumatol 2000;29:260-
263.

Bagnato GF, Quattrocchi E, Gulli S, et al. Unusual
polyarthritis as a unique clinical manifestation of
coeliac disease. Rheumatol Int 2000;20:29-30.
Marietta E, Black K, Camilleri M, et al. A new
model for dermatitis herpetiformis that uses
HLA-DQ8 transgenic NOD mice. J Clin Invest
2004;114:1090-1097.

Yancey KB, Lawley TJ. Immunologically mediated
skin diseases. In: Kasper DL, Braunbald E, Fuaci
AS, et al, eds. Harrison’s Principles of Internal
Medicine. 16th ed. New York, NY: McGraw-Hill;
2005:314.

Ciclitira PJ, King AL, Fraser JS. AGA

technical review on Celiac Sprue. American
Gastroenterological Association. Gastroenterology
2001;120:1526-1540.

Bardella MT, Fredella C, Saladino V, et al. Gluten
intolerance: gender- and age-related differences in
symptoms. Scand J Gastroenterol 2005;40:15-19.
Schalock PC, Baughman RD. Flare of dermatitis
herpetiformis associated with gluten in
multivitamins. J Am Acad Dermatol 2005;52:367.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Szodoray P, Barta Z, Lakos G, et al. Coeliac disease
in Sjogren’s syndrome — a study of 111 Hungarian
patients. Rheumatol Int 2004;24:278-282.

Iltanen S, Collin P, Korpela M, et al. Celiac
disease and markers of celiac disease latency in
patients with primary Sjogren’s syndrome. Am J
Gastroenterol 1999;94:1042-1046.

Janatuinen EK, Pikkarainen PH, Kemppainen

TA, et al. A comparison of diets with and without
oats in adults with celiac disease. N Engl J Med
1995;333:1033-1037.

Shan L, Molberg O, Parrot I, et al. Structural basis
for gluten intolerance in celiac sprue. Science
2002;297:2275-2279.

Arentz-Hansen H, Fleckenstein B, Molberg O,

et al. The molecular basis for oat intolerance in
patients with celiac disease. PLoS Med 2004;1:E1.
Lundin KE, Nilsen EM, Scott HG, et al. Oats
induced villous atrophy in coeliac disease. Gut
2003;52:1649-1652.

Hogberg L, Laurin P, Falth-Magnusson K, et al.
Oats to children with newly diagnosed coeliac
disease: a randomised double blind study. Gut
2004;53:649-654.

Janatuinen EK, Kemppainen TA, Julkunen RJ, et al.
No harm from five year ingestion of oats in coeliac
disease. Gut 2002;50:332-335.

Thompson T. Gluten contamination of commercial
oat products in the United States. N Engl J Med
2004;351:2021-2022.

Pizzorno JE, Murray MT. Textbook of Natural
Medicine. New York, NY: Churchill Livingstone;
1999:1157-1160,1601.

Storsrud S, Hulthen LR, Lenner RA. Beneficial
effects of oats in the gluten-free diet of adults with
special reference to nutrient status, symptoms and
subjective experiences. Br J Nutr 2003;90:101-107.
Ciacci C, Mazzacca G. Unintentional gluten
ingestion in celiac patients. Gastroenterology
1998;115:243.

Biagi F, Campanella J, Martucci S, et al. A
milligram of gluten a day keeps the mucosal
recovery away: a case report. Nutr Rev
2004;62:360-363.

O’Leary C, Wieneke P, Healy M, et al. Celiac
disease and the transition from childhood to
adulthood: a 28-year follow-up. Am J Gastroenterol
2004;99:2437-2441.

Greco L, Mayer M, Ciccarelli G, et al. Compliance
to a gluten-free diet in adolescents, or “what do
300 coeliac adolescents eat every day?” Ital J
Gastroenterol Hepatol 1997;29:305-310.

Kumar PJ, Walker-Smith J, Milla P, et al. The
teenage coeliac: follow up study of 102 patients.
Arch Dis Child 1988;63:916-920.

Alternative Medicine Review € Volume 10, Number 3 € 2005

Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005



Review

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Montgomery AM, Goka AK, Kumar PJ, et al. Low
gluten diet in the treatment of adult coeliac disease:
effect on jejunal morphology and serum anti-gluten
antibodies. Gut 1988;29:1564-1568.

Doganci T, Bozkurt S. Celiac disease with various
presentations. Pediatr Int 2004;46:693-696.

Dahele A, Ghosh S. Vitamin B12 deficiency in
untreated celiac disease. Am J Gastroenterol
2001;96:745-750.

Kleopa KA, Kyriacou K, Zamba-Papanicolaou

E, Kyriakides T. Reversible inflammatory and
vacuolar myopathy with vitamin E deficiency in
celiac disease. Muscle Nerve 2005;31:260-265.
Aslam A, Misbah SA, Talbot K, Chapel H. Vitamin
E deficiency induced neurological disease in
common variable immunodeficiency: two cases and
a review of the literature of vitamin E deficiency.
Clin Immunol 2004;112:24-29.

Hancock R, Koren G. Celiac disease during
pregnancy. Can Fam Physician 2004;50:1361-
1363.

Howard MR, Turnbull AJ, Morley P, et al. A
prospective study of the prevalence of undiagnosed
coeliac disease in laboratory defined iron and folate
deficiency. J Clin Pathol 2002;55:754-757.

Lerner A, Gruener N, Iancu TC. Serum carnitine
concentrations in coeliac disease. Gur 1993;34:933-
93s.

Yuce A, Demir H, Temizel IN, Kocak N. Serum
carnitine and selenium levels in children with celiac
disease. Indian J Gastroenterol 2004;23:87-88.
Hallert C, Grant C, Grehn S, et al. Evidence of
poor vitamin status in coeliac patients on a gluten-
free diet for 10 years. Aliment Pharmacol Ther
2002;16:1333-1339.

West J, Logan RF, Card TR, et al. Fracture risk

in people with celiac disease: a population-based
cohort study. Gastroenterology 2003;125:429-436.
Di Sario A, Corazza GR, Cecchetti L, et al.
Osteonecrosis of the femoral head in refractory
coeliac disease. J Intern Med 1994;235:185-189.
O’Dwyer ST, Smith RJ, Hwang TL, Wilmore

DW. Maintenance of small bowel mucosa with
glutamine-enriched parenteral nutrition. JPEN J
Parenter Enteral Nutr 1989;13:579-585.

Hwang TL, O’Dwyer ST, Smith RJ, et al.
Preservation of small bowel mucosa using
glutamine-enriched parenteral nutrition. Surg
Forum 1987;38:56.

Li J, Langkamp-Henken B, Suzuki K, Stahlgren
LH. Glutamine prevents parenteral nutrition-
induced increases in intestinal permeability. JPEN J
Parenter Enteral Nutr 1994;18:303-307.

Sharma R, Schumacher U. Carbohydrate expression
in the intestinal mucosa. Adv Anat Embryol Cell
Biol 2001;160:111-1X,1-91.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

Alternative Medicine Review € Volume 10, Number 3 € 2005
Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005

Celiac Disease

Gottschall E. Breaking the Vicious Cycle: Intestinal
Health Through Diet. Baltimore, MD: Kirkton
Press; 2004:42.

Stockbrugger R, Andersson H, Gillberg R, et al.
Auto-immune atrophic gastritis in patient with
dermatitis herpetiformis. Acta Derm Venereol
1976;56:111-113.

Buts JP, Bernasconi P, Vaerman JP, Dive C.
Stimulation of secretoty IgA and secretory
component of immunoglobulins in small intestine
of rats treated with Saccharomyces boulardii. Dig
Dis Sci 1990;35:251-256.

Caetano JA, Parames MT, Babo MJ, et al.
Immunopharmacological effects of Saccharomyces
boulardii in healthy human volunteers. Int J
Immunopharmacol 1986;8:245-259.

Kimmey MB, Elmer GW, Surawicz CM,
McFarland LV. Prevention of further recurrences

of Clostridium difficile colitis with Saccharomyces
boulardii. Dig Dis Sci 1990;35:897-901.

Murray JA, Watson T, Clearman B, Mitros F. Effect
of a gluten-free diet on gastrointestinal symptoms
in celiac disease. Am J Clin Nutr 2004;79:669-673.
Ventura A, Magazzu G, Greco L. Duration of
exposure to gluten and risk for autoimmune
disorders in patients with celiac disease. SIGEP
Study Group for Autoimmune Disorders in Celiac
Disease. Gastroenterology 1999;117:297-303.
Kavak US, Yuce A, Kocak N, et al. Bone mineral
density in children with untreated and treated celiac
disease. J Pediatr Gastroenterol Nutr 2003;37:434-
436.

Maki M, Collin P. Coeliac disease. Lancet
1997;349:1755-1759.

Kluge F, Koch HK, Grosse-Wilde H, et al. Follow-
up of treated adult celiac disease: clinical and
morphological studies. Hepatogastroenterology
1982;29:17-23.

West J, Logan RF, Smith CJ, et al. Malignancy and
mortality in people with coeliac disease: population
based cohort study. BMJ 2004;329:716-719.
Catassi C, Bearzi I, Holmes GK. Association of
celiac disease and intestinal lymphomas and other
cancers. Gastroenterology 2005;128:S79-S86.
Haslam N, Lock RJ, Unsworth DJ. Coeliac disease,
anaemia and pregnancy. Clin Lab 2001;47:467-469.
Dickey W, Stewart F, Nelson J, et al. Screening for
coeliac disease as a possible maternal risk factor for
neural tube defect. Clin Genet 1996;49:107-108.
Martinelli P, Troncone R, Paparo F, et al. Coeliac
disease and unfavourable outcome of pregnancy.
Gut 2000;46:332-335.

Ciacci C, Cirillo M, Auriemma G, et al.

Celiac disease and pregnancy outcome. Am J
Gastroenterol 1996;91:718-722.

Page 191



151.

152.

153.

154.

155.

156.

157.

Page 192

Sher KS, Mayberry JF. Female fertility, obstetric
and gynaecological history in coeliac disease:

a case control study. Acta Paediatr Suppl
1996:;412:76-717.

Greco L, Veneziano A, Di Donato L, et al.
Undiagnosed coeliac disease does not appear

to be associated with unfavourable outcome of
pregnancy. Gut 2004;53:149-151.

Ivarsson A, Hernell O, Stenlund H, Persson LA.
Breast-feeding protects against celiac disease. Am J
Clin Nutr 2002;75:914-921.

Levin B. Environmental Nutrition: Understanding
the Link Between Environment, Food Quality, and
Disease. Vashon Island, WA: Hingepin; 1999:47.
Faizallah R, Costello FC, Lee FI, Walker R. Adult
celiac disease and recurrent pericarditis. Dig Dis
Sci 1982;27:728-730.

Duggan JM, Duggan AE. Systematic review: the
liver in coeliac disease. Aliment Pharmacol Ther
2005;21:515-518.

Aguirre JM, Rodriguez R, Oribe D, Vitoria JC.
Dental enamel defects in celiac patients. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod
1997;84:646-650.

Alternative Medicine Review € Volume 10, Number 3 € 2005
Copyright© 2005 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission. Alternative Medicine Review Volume 10, Number 3 September 2005



