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Epstein-Barr virus may be leading cause of multiple sclerosis
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progressive disease that affects 2.8 million people
worldwide and for which there is no definitive
cure, is likely caused by infection with the

by Harvard T.H. Chan School of Public Health

researchers.
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10 key pathological processes induced by the herpes family of viruses that results in the
destruction of neurons and the production of antibodies against MBP, MOG and other
neuronal antigens
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Common autoantigens with affinity for DS that have been altered by SARS-CoV-2

e Actin °

e Albumin °

e Brain acid soluble protein °

e Complement C1q binding .
protein

e F-actin subunit o °

e Cytoskeleton-associated .
protein

e Collagen types 1-12 °

e Cartilage-associated protein °

e DNA damage-binding protein e

_ Journal of Translational Autoimmunity 5 (2022) 100147

infection.

Nuclear RNA

Alpha enolase
Fibulin 1

Histones

hnRNP

U1, U2 snRNP
Heat shock proteins
Sm-like protein (U6)

Myosin

Protein disulfide isomerase
Mitochondrial antigens
Cytochrome P-450 reductase
Serpin

Lupus La protein (La/SSB)
Tallin 1, 2

Tropomyosin

o, B tubulin

Vinculin




Tissue damag

i i

| I3

3

[l
‘u

e

s

" -

Release of
autoantigen

2

S | oo
Overexpression of
DS in wounded area

WL, aus e

<—— presentation «—— {_L_L D@ pyto-ng-D$ aifinity complex
toTand B cell = ) | s ’

AUTOIMMUNITY

How viral infections lead to autoimmune disease by induction of tissue damage. Viral infections induce significant molecular changes in the
host cell that result in cell death and tissue damage. Autoantigens shed from apoptotic cells form affinity complexes with dermatan sulfate (DS)
that is overexpressed in the wounded area. Antigen presentation and activation of B, cell results in autoantibody secretion and autoimmune
disease.
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Schematic presentation linking aluminum to the development of autoimmune disease.
Aluminum binds to host tissue antigens such as albumin or hemoglobin, forming neoanti-
gens. Antigen-presenting cells present these neoantigens to B cells, resulting in their dif-
ferentiation into antibody-secreting plasma cells. Production of autoantibodies by
plasma cells against both the aluminum and the host tissue antigens may lead to tissue
damage in autoimmune diseases (ADs).

Functional Medicine Deep Dive DR. HYMAN+




Identify the state of disease
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INTERNAL ENVIRONMENT
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Brief Reviews

Small Molecule Metabolites at the Host—Microbiota
Interface Jason D. Bishai* and Noah W. Palm’

The trillions of bacteria that constitutively colonize the  specific microbial metabolite-mediated impacts on immunity.

molecules, we select a few examples from each key class
of metabolites to illustrate the diverse impacts of  Biotrangormations of exogenously consumed compounds
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Brief Reviews
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Brief Reviews
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Brief Reviews
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The Impact of Dietary Components
on Regulatory T Cells and Disease

Rebeca Arroyo Hornero, Ibrahim Hamad, Beatriz Cérte-Real and Markus Kleinewietfeld*

The rise in the prevalence of autoimmune diseases in developed societies has
been associated with a change in lifestyle patterns. Among other factors, increased
consumption of certain dietary components, such as table salt and fatty acids and
excessive caloric intake has been associated with defective immunological tolerance.
Dietary nutrients have shown to modulate the immune response by a direct effect on the
function of immune cells or, indirectly, by acting on the microbiome of the gastrointestinal
tract. FOXP3* regulatory T cells (Tregs) suppress immune responses and are critical for
maintaining peripheral tolerance and immune homeostasis, modulating chronic tissue
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Western diet, characterized by
high caloric intake and high levels of
salt and cholesterol, leads to obesity.
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Personalized mucosal, humoral and cellular immunity
is the core of personalized medicine

Personalized Immunity Personalized Medicine
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