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Objectives
1.Define the role of the gut barrier in autoimmune 

disorder
2.Identify how food challenges can initiate a systemic 

cascade leading to autoimmune dysfunction
3.Explore successful approaches to alleviate triggers 

leading to autoimmune challenges



Food, Pharma and Autoimmunity: Pharmacists at the Frontline of an Epidemic 

• Chronic autoimmune disease is presenting at record levels. According to 
the National Institutes of Health (NIH), 25.3 million Americans currently 
live with an autoimmune disorder. This figure doesn’t include people who 
are pre-autoimmune, undiagnosed or misdiagnosed. More than 70% of 
autoimmune disorders can be traced back to consuming the wrong foods, 
making diet and gut-immune barrier function critical battlegrounds for 
achieving and maintaining health. We must rebuild nutrient and metabolic 
reserves, and take back health through lifestyle changes. Gaps in the 
current health care model present a unique opportunity for independent 
pharmacists. With the right tools, you can partner with your patients and 
help them alleviate or avoid these health challenges.



What is Autoimmunity?
Autoimmunity is the failure of an 
organism to recognize its own 

constituent parts as self, which results 
in an immune response against its own 

cells and tissues. 
Any disease that results from

such an aberrant immune response is 
termed an

autoimmune disease.





Identify the state of disease



Autoantibodies Precede Clinical Manifestation of Autoimmune Diseases

Autoimmune Disease Detected antibodies Years preceding 
clinical disease

Rheumatoid Arthritis IgM Anti-IgG, Anti-Citrunillated Peptide,                 
Anti-Carbamylated Peptide 13.8 Years

Systemic Lupus Erythematosus ANA, dsDNA, Ribonucleoprotein, Phospholipid,
Type VII Collagen 8.1 Years

Multiple Sclerosis Anti-Proteosome, Anti-MBP, Anti-MOG 3 Years

Type 1 Diabetes Anti-Insulin, GAD-65,
Thyrosine Phosphatase, ZNT8 10 Years

Autoimmune Thyroiditis Anti-Thyroglobulin,
Anti-Thyroid Peroxidase, Anti-TSHR 7 Years

Adrenal Autoimmunity Anti-21-Hydroxylase, Anti-17-Hydroxylase 10 Years

Primary Billiary Cirrhosis Anti-Mitochondrial Antibody 19 Years

Systemic Sclerosis Anti-Topoisomerase-1, Anti-Centromere,                         
Anti-RNA Polymerase-3 NR

Sjogren's Syndrome ANA, RF, Anti-SSA, Anti-SSB 7 Years

Celiac Disease Anti-Tissue Transglutaminases IgA,                                    
Anti-Gliadin IgA NR

Crohn's Disease ASCA, Outer Membrane-Porin C, Bacterial Flagellin 4.5 Years

Ulcerative Colitis ANCA, Tropomyosin 4.5 Years
From Ma et al. J Autoimmun 2017; 83: 95-112



Dissecting the immunologic response specific to 
inciting agents is critical for identifying the early 
events that are necessary for the induction of 
autoimmunities and other diseases

We believe that elucidation of the exposome-induced antibody response 
will provide insights into the early events necessary for the creation and 
expansion of autoreactive T and B cells, a cardinal feature of the 
autoimmune response.

IN CONCLUSION, THE IDENTIFICATION OF EARLY EVENTS IN THE COURSE OF 
DISEASE DEVELOPMENT IS THE CORE PRINCIPLE OF FUNCTIONAL MEDICINE 
AND PERSONALIZED LIFESTYLE MEDICINE.

THE IMPORTANCE OF IDENTIFYING EARLY EVENTS



Concordance of Autoimmune Diseases among Monozygotic and Dizygotic Twins
Disease Monozygotic twins Dizygotic twins

Rheumatoid Arthritis 26.7% 7%

Systemic Lupus Erythematosus 39.3% 3.2%

Multiple Schlerosis 15.4% 1.7%

Type-1 Diabetes 50% 10%

Autoimmune Thyroiditis 35% 3%

Celiac Disease 49% 10%

Systemic Schlerosis 8% 10.5%

Crohn's Disease 58.3% 3.9%

Ulcerative Colitis 6.3% 0%

Total 32% 5.5%
From Ma et al. J Autoimmun 2017; 83: 95-112



Triggers of
Autoimmunity
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Dysbiosis of the gut microbiome is another important environmental factor that
has been linked to the onset of different ADs. Altered microbiota composition is
associated with impaired intestinal barrier function and dysregulation of
mucosal immune system.

The most challenging aspect of autoimmunity is to identify the early events that
trigger immune dysregulation and autoimmunity.
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Proposed 
mechanistic 
pathways linking 
environmental 
agents to the 
development of 
autoimmune 
diseases.



Proposed link between 
gut dysbiosis and 
autoimmune diseases.



“Approximately one-third of the risk of developing an 
autoimmune disease can be attributed to heritable factors; 
the remainder is thought to be associated with non-
inherited events.”
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More recently, the National Institute of Environmental Health Sciences
(NIEHS) convened an expert panel workshop to review the body of literature
examining the role of the environment in the development of autoimmune
disease.

On the whole, the workshop’s findings concluded that genetics and heritability can
only account for a portion of the incidence of autoimmune disease, supporting the
hypothesis that the etiology of autoimmune disease involves both genetic and
environmental factors. More emphasis therefore should be placed on the role of
epigenetics and environmental components in the manifestations of autoimmune
disease.



Pathophysiology 2021, 28, 513-543

Gene plus 
exposome 
factors that 
contribute to 
autoimmune 
diseases
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Protein Modification
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There has been a steep increase in allergic and autoimmune diseases,
reaching epidemic proportions and now affecting more than one billion
people worldwide. These diseases are more common in industrialized
countries, and their prevalence continues to rise in developing countries in
parallel to urbanization and industrialization.

Nature Reviews Immunology volume 21, pages 739–751 (2021)
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Five major barriers
in the human body
=Skin barrier
=Lung barrier
=Intestinal barrier
=Blood-brain barrier
=Immune barrier



The epithelium cannot 
fully repair and close 
the barrier, instigating 
a vicious circle of 
leaky barriers, 
microbial dysbiosis 
and chronic 
inflammation.

Nature Reviews Immunology volume 21, pages 739–751 (2021)





Tight junction complexes regulate epithelial cell interaction



Trends Immunol, 2011, 32(6): 256-264

u In the intestine, multiple interactions occur with the external world. Thus,
the intestinal mucosal barrier has to tolerate millions of microorganisms
that commonly inhabit the gut, degrade and absorb food, and establish
tolerance or immunity, depending on the nature of the encountered
antigens.

u Recent findings have highlighted that intestinal epithelial cells are not
simply a barrier, but also are crucial for integrating these external and
internal signals and for coordinating the ensuing immune response.



The epithelium cannot 
fully repair and close 
the barrier, instigating 
a vicious circle of 
leaky barriers, 
microbial dysbiosis 
and chronic 
inflammation.

Nature Reviews Immunology volume 21, pages 739–751 (2021)
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Top Medications that induce intestinal permeability

• NSAIDS
• Antibiotics
• Chemotherapeutics
• PPIs and H2 blockers 
• Alcohol 
• Statins?
• Oral contraceptive medication??
• SSRIs?? 



FOOD-ASSOCIATED 
AUTOIMMUNITIES
WHEN FOOD BREAKS YOUR IMMUNE SYSTEM
Aristo Vojdani and Elroy Vojdani, 2019

Chapter 11: Immune System Under Fire: Why Food 
Immune Reactivity and Autoimmunity Are On the 
Rise

Modern day food has been drastically altered 
and mutated to maximize flavor, quantity, shelf 
life and visual appeal. Food is also being 
subjected to a host of additives for the same 
reasons. The human digestive system is being 
asked to process foods and chemicals to 
which it was never meant to be exposed.





Neuromyelitis optica (NMO) is associated with antibodies to 
aquaporin 4 (AQP4). The article hypothesizes that antibodies to 
AQP4 can be triggered by exposure to environmental proteins. 
High similarities in peptide sequences were detected with those 
of corn, soy, spinach and tomato.

Env trigs autoimmun 32



Similarity between human aquaporin-4 and different plant AQP-4



Around 90% of MS sufferers are diagnosed with relapsing-remitting
MS (RRMS). We conclude that a subclass of patients with RRMS
reacts to both plant and human AQP4 peptides. This immune reaction
against different plant aquaporins may help in the development of
dietary modifications for patients with MS and other neuroimmune
disorders.

Env trigs autoimmun 34





Most Common Food Triggers of Autoimmunity

• Wheat (gluten) 
• Cows' milk/dairy
• Eggs
• Corn
• Soy 



Summary of diseases associated with intestinal 
permeability



Triggers of
Autoimmunity



The Autoimmune Viral Trio

Infection & Autoimmunity



Identify the state of disease
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Protein Modification



2021, Vol. 207(7): 1725-1733

The trillions of bacteria that constitutively colonize the human gut 
collectively generate thousands of unique small molecules. These 
microbial metabolites can accumulate both locally and systemically and 
potentially influence nearly all aspects of mammalian biology, including 
immunity, metabolism, and even mood and behavior.



2021, Vol. 207(7): 1725-1733

Modified from



2021, Vol. 207(7): 1725-1733

Modified from



2021, Vol. 207(7): 1725-1733

Modified from
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2020, Vol. 11, Article 253



2020, Vol. 11, Article 253

Western diet, characterized by
high caloric intake and high levels of 
salt and cholesterol, leads to obesity. 

(Visceral
Adipose
tissue)  



Personalized mucosal, humoral and cellular immunity 
is the core of personalized medicine



Take-Aways
1.Intestinal permeability is the gateway 

to immunological dysfunction
2.There are many common triggers of 

intestinal permeability 
3.Intestinal permeability can lead to a lot 

of scary things down the road



Case Presentation
• 38-year-old male presents to my office complaining of chronic diarrhea, brain fog, 

anxiety, and joint pain
• Symptoms have been on going and progressive for the last 2 years
• His primary care doctor has seen him for these issues and did a basic blood 

panel including CBC, CMP, ANA, and TSH which were normal 
• He has a history of GERD which has been successfully controlled with daily use 

of a PPI for the last 3 years 
• Diet: Standard 
• Family history: Brother with celiac disease. Maternal aunt with Hashimoto’s 

thyroiditis. 
• Medications: 

• Prilosec 20 mg Daily 
• Lipitor 10 mg QHS
• Ibuprofen 400 mg PO BID-TID for joint pain 



Question 1 
• Which of the patient’s symptoms are associated with intestinal 

permeability
• Chronic diarrhea (IBS-D)
• Joint pain
• Brain fog
• Anxiety
• None of the above
• All of the above 



Symptoms associated with intestinal 
permeability (non-inclusive) 

• Chronic diarrhea, constipation, gas or bloating
• Nutritional deficiencies
• Poor immune system function
• Headaches, brain fog, memory loss
• Excessive fatigue
• Skin rashes and problems such as acne, eczema or rosacea
• Arthritis or joint pain
• Depression, anxiety, ADD, ADHD
• Autoimmune diseases
• Neurodegenerative diseases such as AD 



Question 2 
• How often does intestinal permeability occur in a patient with IBS

• 100 percent of the time
• 20 percent of the time
• 60 percent of the time 
• Your guess is as good as mine 



Associations of IBS and Intestinal Permeability 



Which of the following from the patient’s intake 
represent risk factors for intestinal permeability:

• Consuming a standard American diet
• Family history of autoimmune disease
• Family history of celiac disease 
• Chronic use of a PPI
• Chronic use of an NSAID
• Chronic use of a statin 



Statins – good or bad for the gut?
The expressions of tight junction (TJ) proteins were 
attenuated in the colon, and the serum LPS-binding-
protein (LBP) level was elevated in HFD+Ator mice, so as 
to transcriptionally activate the intestinal nuclear factor-k-
gene binding (NF-κB) signaling pathway. Consistently, Ator
impaired the barrier function of Caco2, and treatment of 
supernatant of A. Muciniphila culture could decrease the 
intestinal permeability and recover the attenuated 
expression of TJ proteins induced by Ator. In conclusion, 
long-term use of Ator with HFD may alter gut microbiota, 
induce intestinal barrier dysfunction, and hence promote 
chronic inflammation that contributes to disrupted glycemic 
homeostasis.



Statins- good or bad for the gut?



Case continued
• Blood testing:

• Intestinal permeability
• Blood brain barrier permeability
• Food immune reactivity (gluten sensitivity) 



Case Continued 





Question: How often is leaky brain associated 
with leaky gut?

• 20 percent
• 90 percent
• 60 percent
• 100 percent



Question: How often is leaky brain associated 
with leaky gut?
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• Remove the triggers
• Food immune reactivity tests/paleo 

diets
• Medications
• Emulsifiers/fillers

• Probiotics
• Biological Binders - SBI
• Immune modulators

• Postbiotics
• SCFAs
• Urolithin A

• Repair the barrier
• Glutamine
• Collagen
• Zinc
• NAC 

Find the Problem – Fix the Problem


