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6 Mechanisms by which a Gluten-Related Disorder may 

Impact on the Brain and Central Nervous System 

7 Premises To Look At 



  Detective Adrian Monk 
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Premise #1 

Incompletely digested peptides of 

wheat (exorphins) modulate opiod 

receptor activity 

5 



Schizophr Res. 2010 May;118(1-3):248-55. 

Glutens, made up of two main fractions, gliadins and 

glutenins, are the main storage proteins of wheat and 

are comprised of about 100 different proteins in a 

given wheat cultivar (variety). 



Schizophr Res. 2010 May;118(1-3):248-55. 

When the various wheat cultivars are considered, the 

number of different gluten proteins is even greater 



Schizophr Res. 2010 May;118(1-3):248-55. 

Increased urinary excretion of gluten peptides in patients 

with schizophrenia has been observed previously.  



Schizophr Res. 2010 May;118(1-3):248-55. 

Referred to as gluten exorphins, these peptides have been 

shown to have potent opioid-like properties and to affect 

hormonal balance, behavior, and learning in animal models 



J Biological Chem Vol. 254. No. 7,  2446-2449 

Peptides with activity similar to that of morphine and 

other opioids have been isolated from the brain and other 

sources such as the pituitary. These peptides, the 

endorphins and enkephalins, are synthesized in vivo and 

may function both as hormones and neurotransmitters. 

10 Testing 



J Biological Chem Vol. 254. No. 7,  2446-2449 

The results presented here have shown that peptides with 

morphine-like activities, which we call exorphins,             

can be isolated from some food proteins (wheat and casein).  

11 Testing 
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J Nutr Biochem. 2014 Oct;25(10):1011-8 

Dietary interventions like gluten-free and casein-free 

diets have been reported to improve intestinal, 

autoimmune and neurological symptoms in patients 

with a variety of conditions 
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J Nutr Biochem. 2014 Oct;25(10):1011-8 

however, the underlying mechanism of benefit 

for such diets remains unclear 
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J Nutr Biochem. 2014 Oct;25(10):1011-8 

Epigenetic programming, including CpG methylation 

and histone modifications, occurring during early 

postnatal development can influence the risk of disease in 

later life, and such programming may be modulated 

by nutritional factors such as milk and wheat.  
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J Nutr Biochem. 2014 Oct;25(10):1011-8 

The hydrolytic digestion of casein (a major milk protein) and 

gliadin (a wheat-derived protein) releases peptides with opioid 

activity, and in the present study, we demonstrate that these 

food-derived proline-rich opioid peptides modulate cysteine 

uptake in human neuronal and gastrointestinal (GI) epithelial 

cells via activation of opioid receptors. 
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J Nutr Biochem. 2014 Oct;25(10):1011-8 

Decreases in cysteine uptake were associated with changes 

in the intracellular antioxidant glutathione and the   

methyl donor S-adenosylmethionine. 
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J Nutr Biochem. 2014 Oct;25(10):1011-8 

Restricted antioxidant capacity, caused by wheat- and 

milk-derived opioid peptides, may predispose 

susceptible individuals to inflammation and systemic 

oxidation, partly explaining the benefits of gluten-free or 

casein-free diets. 
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The inhibitory action of the 

exorphins in wheat has a specific 

opiate effect. This morphine-like 

psychoactive nature of the peptides 

results from the incomplete digestion 

of these dietary proteins binding to 

the opiate receptors in the brain, and 

offers a possible explanation for some 

of the reported psychiatric reactions 

to these gluten proteins, including the 

sense of ‘brain fog’ that often 

accompanies immune reactions to 

these foods and which may follow 

with panic attacks, depression, or 

other neurological complaints. 

 

• Schizophr Bull. 14(4):489-94. 

• Biol. Psychiatry 20(3):245-56. 

• Interchange. 28(2/3):183-189. 



  Detective Adrian Monk 
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Premise #2 

What is the Most Common Cause of 

Morbidity and Mortality in the 

Industrialized World? 

19 



While many individual autoimmune diseases 

are rare, collectively they are thought to affect 

approximately 8 percent of the United States   

 population – 24 million persons. 

NIH. Autoimmune Diseases Coordinating Comm. 

Autoimmune Diseases Research Plan. 2006 
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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 

NIH. Autoimmune Diseases Coordinating Comm. 

Autoimmune Diseases Research Plan. 2006 
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Cancer 

9 million 
people 

Heart Disease 

22 million people 

Auto Immune Disease 

24 million people 



“Collectively Auto-immune Diseases have been 

identified in about 24 million people in the US, 

and only 1/3rd are diagnosed. That means about 

72 million people have an AI 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.” 

23 © www.theDr.com   58885 



The Journal of Immunology, 2005, 

175: 4119–4126. 

Autoimmune diseases are the third leading cause of 

morbidity and mortality in the industrialized world, 

surpassed only by cancer and heart disease.  
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  Detective Adrian Monk 

AND 
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World J Cardiol. May 26, 2014; 6(5): 314–326 

In the United States, CVD prevalence in the 

general population is expected to reach 40%, 

with direct related costs set to reach 800 billion 

dollars per year in the next two decades. 

26 
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World J Cardiol. May 26, 2014; 6(5): 314–326 

In Europe, CVD causes 47% of all deaths 

accounting for 4 million fatalities each year, and 

costing 196 billion euros a year. 

27 
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World J Cardiol. May 26, 2014; 6(5): 314–326 

The first indicator of atherosclerosis for 30%-50% 

of patients was an acute, and in many cases fatal, 

myocardial infarction (MI) 

How is it possible that our Health Care System could be so Blind? 

We’re looking in the wrong place. And we keep looking in the 

wrong place. TOB 

28 
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Perhaps if We Open to More Current 

Information….. 
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World J Cardiol. May 26, 2014; 6(5): 314–326 

Immune-driven inflammation is key to the 

development of cardiovascular disease (CVD) 

30 
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Circulation. 2005;112:3337-3347 

Atherosclerosis is increasingly considered an 

immune system–mediated process of the 

vascular system. 
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The Open Cardiovascular Medicine Journal, 2011, 5, 64-75 

Autoimmunity plays a major role in the development of 

dyslipidemia and atherosclerotic plaque formation.  

32 © www.theDr.com 
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World J Cardiol. May 26, 2014; 6(5): 314–326 

Atherogenesis has been proposed to be considered an 

autoimmune disease, raising the hope that CVD could 

be prevented by immunomodulation. 

33 



Anti-Phospolipid Ab 

Anti-Lipoprotein Lipase Ab 

Anti-Oxidative LDL Ab 
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The Open Cardiovascular Medicine Journal, 2011, 5, 64-75 

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. 
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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? 

36 
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. 
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  Detective Adrian Monk 
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Silently  

Point to 2 People 

Close By 

How often do you see Autoimmune 

Disorders Currently in Your Practice 

and Given these Numbers, What 

Would the Impact Be IF You were 

Recognizing Autoimmune Disorders 

at this Frequency? 

37 



Prevention of Autoimmune Diseases: 

 

• Define genetic make-up of susceptible individuals 

• Identify environmental triggers 

• Identify autoantibodies 

• Develop preventive interventions 

38 © www.theDr.com 



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

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. 

39 © www.theDr.com 

THERAPEUTIC TARGET  
Identifying antibodies and Preventive interactions 



Intersection Of The Origin 
 Of Autoimmune Disease 

2 

The overexpression of inflammation genes, 

immune-response genes and genes associated 

with the lysosomal system  J Clin Immunol 29:397405, 2009 

40 



  Detective Adrian Monk 
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Premise #3 

Genes Control Function 

41 
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Am J P sychiatry 2012 ;169:625–632 

Direct evidence for an association between elevated 

maternal levels of inflammatory mediators and the 

development of psychosis in offspring has been reported. 
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Am J P sychiatry 2012 ;169:625–632 

The association between maternal gliadin antibodies 

and the development of psychosis in offspring 

can potentially be explained by maternal diet.  
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Am J P sychiatry 2012 ;169:625–632 

IgG is actively transported across the placenta during 

the later stages of pregnancy to provide passive 

immunization of the fetus, and hence such antibodies 

reflect maternal exposures and immune responses to 

specific antigens. 
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Am J P sychiatry 2012 ;169:625–632 

A significantly elevated risk for nonaffective psychoses 

was associated with high levels (90th percentile) of IgG 

anti-gliadin antibodies (odds ratio=1.7), but not anti-

casein antibodies (odds ratio=0.8).  
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Am J P sychiatry 2012 ;169:625–632 

The risk for future nonaffective psychosis increased 

further with levels of anti-gliadin antibodies at the 95th 

percentile (odds ratio=2.5) 
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Am J P sychiatry 2012 ;169:625–632 
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Am J P sychiatry 2012 ;169:625–632 

A mechanism potentially linking maternal antigliadin 

reactivity with the later development of psychosis 

in offspring involves maternal inflammation. 

Note: These are Not Celiacs 



So What is the Clinical Relevance of This? 

 How Do I Use This Information in My Practice? 



EVERY PREGNANT WOMAN IS ACCURATELY TESTED FOR A 

GLUTEN RELATED DISORDER, NOT JUST CELIAC DISEASE 



Fertility and Sterility Vol. 95, No. 3, March 1, 2011 

The seroprevalence of transglutaminase IgA was 6.70% 

in the group with recurrent abortion, 5.70% in 

the group with stillbirth, 5.65% in the group with 

infertility, 9.33% in the group with intrauterine growth 

restriction, and 1.30% in the control group. 



  Detective Adrian Monk 
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Premise #4 

Food Turns On and 

Turns OFF Our Genes 

 

58 



Our aim was to test whether carbohydrate dietary 

modifications improve insulin sensitivity and 

secretion and glucose tolerance in overweight or 

obese persons with the metabolic syndrome, even in 

the absence of weight loss.  

Am J Clin Nutr. 2007;85:1417-1427 
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The subjects were randomly assigned to 12-week diets 

in which either rye bread and pasta or oat and wheat 

bread and potato were the main carbohydrate sources 

(34% and 37% of energy intake, respectively). 

Am J Clin Nutr. 2007;85:1417-1427 
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We detected 71 down-regulated genes in the rye-

pasta group, including genes linked to insulin 

signaling and apoptosis 

Am J Clin Nutr. 2007;85:1417-1427 
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In contrast, the 12-week oat-wheat-potato diet 

upregulated 62 genes related to stress, cytokine-

chemokine–mediated immunity, and the 

interleukin pathway.  

Am J Clin Nutr. 2007;85:1417-1427 
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Premise #5 

  
Where Does the Persisting Inflammation Come From? 
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Gastroenterol Clin N Am 37 (2008) 411–428 

Proposed mechanisms of association (in AID development) 

include abnormal regulation of intestinal permeability and 

increased autoantibody production in the setting of chronic 

gut inflammation. 
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Gastroenterol Clin N Am 37 (2008) 411–428 
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Why Creating the Healthiest Intestinal Environment Possible Can 

Arrest Your Vulnerability to the #3 Cause of Getting Sick and Dying 

 

Alessio Fasano, MD 

Currently at Harvard’s Mass General Hospital 

for Children where he Chairs the Department of 

Pediatric Gastroenterology 
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Dr. Fasano, Could you tell us, what is the importance of 

pathogenic intestinal permeability?  

Alessio Fasano, MD 
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It’s one of the key functions of the intestine that I probably 

think has been the most overlooked over human biology.  

Alessio Fasano, MD 
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If we just pay attention to what nature has done in 

engineering this wonderland system that is the gut’s 

intestinal system, you start to wonder why the anatomy and 

the physiology is built in that way. And, you start to see, the 

amplified surface. That means we want to interface with the 

environment as much as we can.  

Alessio Fasano, MD 
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Intestine: Interesting Facts 
~3,000 sf!!! ~20 ft long 

© www.theDr.com 71 



The key function is to interface with the environment and 

eventually exchange information, including molecules from 

the environment that comes in in a very tightly and 

coordinated and controlled manner.  

Alessio Fasano, MD 
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And, the bottom line, the modern biology seems to suggest 

that the state of health or the state of disease is the 

combination between what we are-meaning what genetically 

makes us the way that we’re engineered-and the 

environment that’s around us.  

Alessio Fasano, MD 
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And, the gut is the point of entry in which these two elements, they 

really meet. And, the way that, again, this exchange happens, it really 

is totally controlled by the permeability of the gut. They allow--if and 

when allowed--molecules to come through. And, on a specific genetic 

background, this brings us to the outcome of the overall picture of 

what, biologically, we are.  

Alessio Fasano, MD 
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And, if everything goes fine and this traffic is tightly controlled, we stay 

in a state of health. But, if this tightly-controlled trafficking is, for 

whatever reason, jeopardized because of an infection, because of a 

change of the composition of bacteria in our gut--i.e. dysbiosis because 

we’re abusing antibiotics--because, again, we’re exposed to pollutants, 

chemicals, or genetically engineered foodstuffs, in other words, stuff 

that (will cause) dysfunction, we will pay a price.  

Alessio Fasano, MD 
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“The state of health or the state of disease is the 

combination between what we are-meaning what 

genetically makes us the way that we’re engineered-

and the environment that’s around us”. 

Alessio Fasano, MD 
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So, with Intestinal Permeability, we have this uncontrolled 

trafficking of macromolecules. And, depending who we are, 

on what kind of genetic background we have, we can develop 

different problems.  

Alessio Fasano, MD 
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For example, we can develop food allergies if we are skewed 

to develop allergies. We can develop autoimmune diseases. 

We can develop chronic inflammation that can lead to a 

stroke, Alzheimer’s, you name it, cancer. And, all this 

depends, again, on who we are genetically speaking, and 

what kind of environment is surrounding us. 

Alessio Fasano, MD 
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So, I think that to make this in even more in simple terms, when we’re 

born, and, therefore, we have the entire genetic potentials, we are like a 

very precious single marble block. But, what is going to end up on this 

marble block in terms of what kind of sculpture, it depends on the 

environment. So, it can be an environment that you can become the 

painter Michelangelo’s David.  

Alessio Fasano, MD 
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Or, you can be in a different environment and the outcome 

will not be so wonderful. And, that’s pretty much the story.  

Alessio Fasano, MD 
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The result of the interface of our 

environment with our genes © www.theDr.com 81 



Premise #6 

What is the Impact of                          

Intestinal Permeability? 

© www.theDr.com 82 



Mucosal Immunology | VOLUME 3 NUMBER 3 | MAY 2010 

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. 
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NAT CLIN PRAC GASTRO &  HEP SEPT 2005 VOL 2 NO 9 

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. 
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NAT CLIN PRAC GASTRO &  HEP SEPT 2005 VOL 2 NO 9 

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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NAT CLIN PRAC GASTRO &  HEP SEPT 2005 VOL 2 NO 9 

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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NAT CLIN PRAC GASTRO &  HEP SEPT 2005 VOL 2 NO 9 

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. 
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NAT CLIN PRAC GASTRO &  HEP SEPT 2005 VOL 2 NO 9 

When the finely tuned trafficking of macromolecules is 

dysregulated in genetically susceptible individuals, both 

intestinal and extraintestinal autoimmune disorders can occur. 
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NAT CLIN PRAC GASTRO &  HEP SEPT 2005 VOL 2 NO 9 

The autoimmune process can be arrested if the interplay 

between genes and environmental triggers is prevented 

by re-establishing intestinal barrier function. 
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Premise #7 
How Might The Impact of Intestinal Permeability Present? 
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PLoS One. 2013 Jun 18;8(6):e66155 

Children with autism exhibited significantly elevated 

levels of IgG antibody to gliadin when compared with 

unrelated healthy controls or when compared with the 

combination of unaffected siblings and unrelated 

healthy controls (p,0.01). 
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 

Over the last decade there has been mounting evidence 

that supports a role for the GI tract and the enteric 

nervous system (ENS) in the pathogenesis of PD 
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 

The GI system and the brain are directly linked 

anatomically with the dorsal motor nucleus of the 

vagus nerve, a brain region proposed to express Lewy  

pathology very early in the disease process. 
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 

Gut leakiness in patients with a genetic susceptibility to PD 

may be a pivotal early step promoting a pro-

inflammatory/oxidative environment contributing to the 

initiation and/or progression of the PD process. 
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 

Indeed, it has been suggested that the GI tract might be a 

portal of entry for a putative PD pathogen, triggering 

pathological changes in the submucosal/myenteric 

neurons, which then spread through the vagus nerve to 

the medulla oblongata  
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 

From there, pathological changes may move rostrally, 

ultimately resulting in the clinically-defining motor 

symptoms of PD when there is extensive involvement in 

the middle portion of the disease at the level of the 

midbrain substantia nigra.  
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 

An index of intestinal permeability, systemic exposure to 

intestinal bacterial products was determined by 

measuring plasma LPS binding protein (LBP). Lower 

levels of plasma LBP have been associated with increased 

exposure to gram negative bacteria. 
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PloS One 2011;6(12):e28032. Epub 2011 Dec 1 
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A Fatal Diagnosis 

Addressing the autoimmune component of ALS 

J Neurochem. 2011 Nov;119(4):826-38 
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

A 44-year-old male was referred for a neurological opinion 

with a 6-month history of progressive right leg weakness, 

wasting and intermittent painful spasms of his right 

quadriceps. In the preceding month the patient had also 

noticed progressive weakness of his right arm and difficulty 

when writing. He had no sensory symptoms. The patient’s 

only past medical history of note was migraine with aura. 

Musculosletal and Neurological 102 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

Examination revealed right-sided spastic hemiparesis 

with a pyramidal pattern of leg weakness associated 

with mild wasting of the right quadriceps. The patient 

had generalized bilateral hyperreflexia, sustained right 

ankle clonus and a right extensor plantar response. 

Results of cranial nerve, cerebellar and sensory 

examinations were normal. 

Musculosletal and Neurological 103 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

Electromyography (EMG) of the masseter, 

biceps, first dorsal interosseous extensor digitorum 

communis and the vastus medialis muscles 

demonstrated widespread fasciculations, reduced 

recruitment of motor units, and frequent complex 

polyphasic waveforms. Fibrillation potentials 

were recorded in the right vastus lateralis. 

Musculosletal and Neurological 104 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

The patient’s initial presentation:  

 progressive motor syndrome with absence of sensory signs 

 clinical evidence of upper and lower motor neuron 

degeneration 

 electromyographic evidence of widespread acute 

denervation 

hyperintensity in the corticospinal tracts on MRI.  

A dx of Amyotrophic Lateral Sclerosis (ALS). 

Musculosletal and Neurological 105 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

His family hx revealed that a maternal aunt had 

CD, a sister had Crohn’s disease, and his maternal 

grandmother had MS.  
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

MRI sequences revealed a region of hyperintensity 

along the course of the left corticospinal tract, arising 

from the subcortical white matter of the precentral 

gyrus and following the posterior limb of the internal 

capsule into the brainstem (Figure 1A).  
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

Repeat neuroimaging 2 months later revealed more-

extensive changes in the same pattern, with additional 

involvement of the opposite (right) subcortical region 

of the precentral gyrus (Figure 1B). 
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

A is initial presentation, B is 2 months later 
Musculosletal and Neurological 109 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

Routine blood tests revealed: 

• a mild microcytic anemia 

i levels of serum iron 

i serum ferritin  

i serum folate 

Musculosletal and Neurological 110 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

Screening for celiac disease was prompted by 

the discovery of microcytic anemia with low 

serum iron and folate levels. 

Musculosletal and Neurological 111 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

Blood tests revealed: 

• elevated antiendomysial antibody  

• duodenal biopsy demonstrated villous atrophy, crypt  

   hyperplasia and increased intraepithelial lymphocytes 

   (Marsh 3A), consistent with gluten-sensitive  

   enteropathy (Celiac Disease) 
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

The patient was started on a gluten-free diet approximately 

7 months after the onset of his initial neurological 

symptoms. No drugs, including riluzole or other agents with 

neuroprotective potential were given. 
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

9 months after initiation of treatment, the patient’s 

right arm function, had returned to normal. 

Improvement in the patient’s right leg function 

was noted, wasting was still present and there was 

some residual spasticity. He was now able to walk 

unaided, however, and his handwriting and ability 

to fasten buttons had returned to normal. 

Musculosletal and Neurological 114 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

(and) the hyperintensity of the left 

corticospinal tract is more confined, and the 

right motor cortical changes have resolved. 

Musculosletal and Neurological 115 



Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

initial 

2 months        

later 

9 months 

after GFD 
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“Because ALS is a progressive and untreatable disease 

while CD is easily treatable, considering the latter as a cause 

of neurologic disorders in patients with ALS-like symptoms 

may be indicated”. 

Am J Neuroradiol. 2010 May;31(5):880-1 



Gluten sensitivity should be considered as a state of 

heightened immunologic responsiveness to ingested 

gluten proteins in genetically predisposed individuals. 

The brain seems to be particularly vulnerable. 

Pediatrics Vol.108 No.2, August 2001 
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Inside the cells of autoimmune targeted tissue, is a roaring fire 

119 



A Special Gift For You!  

I’m going to send you  

2 take-aways to help you implement this information!  

Access to the 49 research articles used                          
to create this presentation! 

“Differentiating Gluten Related Disorders” 

Both written by Dr. Thomas O’Bryan DC, CCN, 
 
 

 
 

 



Get Out Your 

Phones 
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Text to:  

58885 
 

  



58885 



Text the message  

Gluten 

and your  

Email Address 
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Gluten Your email address 

58885 





We will send you all 49 references I used to create 
the presentation you are hearing today. 

 

• Use the references: 

– For your personal review to increase your 
knowledge about the connection between food 
sensitivities and autoimmunity 

– Share them with your patients, family, friends and 
Loved Ones 

– Share with your peers, your Study Groups, and 
begin the discussion with them as to how these 
research topics may relate to their Practices 
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6 Mechanisms by which a Gluten-Related Disorder may 

Impact on the Brain and Central Nervous System 

7 Premises To Look At 



  Detective Adrian Monk 
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Premise #1 

Incompletely digested peptides of 

wheat (exorphins) modulate opiod 

receptor activity 

133 



  Detective Adrian Monk 
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Premise #2 

What is the Most Common Cause of 

Morbidity and Mortality in the 

Industrialized World? 

134 



While many individual autoimmune diseases 

are rare, collectively they are thought to affect 

approximately 8 percent of the United States   

 population – 24 million persons. 

NIH. Autoimmune Diseases Coordinating Comm. 

Autoimmune Diseases Research Plan. 2006 

135 © www.theDr.com 



  Detective Adrian Monk 
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Premise #3 

Genes Control Function 
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  Detective Adrian Monk 
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Premise #4 

Food Turns On and 

Turns OFF Our Genes 
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Premise #5 

  
Where Does the Persisting Inflammation Come From? 
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Premise #5 

What is the Impact of                          

Intestinal Permeability? 
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Gastroenterol Clin N Am 37 (2008) 411–428 
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Premise #7 
How Might The Impact of Intestinal Permeability Present? 
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Nat Clin Pract Neurol., Oct 2007 vol.3, no 10 

initial 

2 months        

later 

9 months 

after GFD 
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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 



“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.” 
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“Thank You for Your Kind Attention” 
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Wishing you Sunrises of Beauty throughout your life 
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