
Autoimmunity



Autoimmunity has many factors:

Genetics

Environmental factors

Dysbiosis

Viruses and other specific pathogens

History of chronic inflammation – and 
factors related to it

Inability to resolve inflammation



We discussed that Th17 is the driver of 
autoimmunity

This is a bit too simplistic

Any T cell activation pathway can increase 
the process of self-tissue damage

Does not have to be Th17 – can be Th1 or 
Th2

Th17 is associated with increased tissue 
destruction

Th17 does not cause autoimmunity, but it 
can drive tissue destruction – which is the 
endpoint issue of autoimmunity



If the autoreactivity is with Th17 – this 
is where you get the most tissue 
destruction

There is going to be variability –
depending on T-cell receptors 

Some T cells may have a robust 
response to self-tissue 

Others may not 

Genomics plays a role, including how it 
affects the T-cell pathways



Poor clearance in removing self-tissue 
antibodies and debris is also a factor

You may also see conflicting 
information – Th2 suppresses Th17 or 
Th2 supports Th17 – there’s no black 
and white

People are also dynamic – you can’t 
say that they will have a specific T-cell 
polarization forever – they evolve over 
time



Someone may have a pathogen that 
requires a Th2 response 

After the pathogen is eliminated – the 
circumstance that drove them to be 
Th2 dominant may no longer be there

And different polarizations can occur in 
different parts of the body

This is why autoimmunity can be 
limited to a specific part of the body



The problem is not that any of these 
polarizations exist – the problem is 
that a person can get stuck in one of 
them

And because polarizations can exist in 
different parts of the body

The person is not considered Th2 or 
Th1, etc. dominant – it’s the area of 
the body where it occurs that matters,  
and this is why symptoms matter



Some people may develop a 
polarization in a more complete body 
sense, e.g.: multiple Th2 polarizations 
in multiple areas

This could make it difficult for other 
polarizations to occur where and when 
needed

E.g.: Repairing tissue after an injury or 
surgery or fighting an infection



Autoimmunity is driven by receptors on T 
cells for self-tissue

Remember, there are many receptors on a T 
cell, and they evolve and develop depending 
on several factors and exposures 

T cells may have a particular receptor of a 
particular self-tissue

Receptors for the self-tissue on T-reg cells is 
just like any antigen presentation & will 
induce tolerance



Mechanisms of Autoimmunity
It’s about avoiding having T cells with receptors 
that match with self-tissue presentation (as an 
antigen) other than Tregs, but even they don’t 
need them

A deficiency in the thymus that prevents 
deletion of the self-reactive tissue can be a 
factor – remember only self-tissue memory T 
cells are permanent – all others can be removed

Or there may be an inability of the thymus to 
convert T cells to become Tregs



For it to progress – there needs to be self-
tissue debris to present to the cell that has 
the specific self-tissue receptors, and this 
process must repeat

When this happens – this allows for more 
cytokine instruction, more antigen 
presentation and co-stimulation to a 
polarization other than Treg

The inflammatory process is now in play and 
because of the debris – could be chronic



Epitope: The part of an antigen that is 
recognized by the immune system, 
specifically by antibodies, B cells or T 
cells

When there is a bit of damage in a 
given area and there are pieces of 
damaged cells, they are taken up by an 
antigen-presenting cell (APC); e.g., 
macrophage or dendritic cells



Now there are bits of self-tissue in that 
cell

If there is a T cell that has receptors 
that can recognize that self-tissue, 
then you have the basis for the 
autoimmune process

Remember, autoimmunity is the 
process of an inflammatory pathway 
against self-tissue



So the self-tissue being presented is 
considered an epitope

If during the inflammatory process, other 
tissues are damaged and more pieces of 
tissue debris are available – could be a 
slightly different tissue (another epitope) 
but in the same part of the body 

And it gets presented to another T cell that  
recognizes it, and now you have another T 
cell that can recognize self-tissue



This is how autoimmune diseases get 
worse with more damage to the same 
body part but the different area being 
attacked

This is known as epitope spreading –
these epitopes would show up as 
autoimmune antibodies in a test

Don’t necessarily have an autoimmune 
condition with one epitope or if you 
have autoimmune antibodies



You can have an autoimmune process 
but not an autoimmune disease

E.g.: Type 1 diabetes

Can have pancreatic antibodies (one 
epitope is an insulin cell, one is an islet 
cell)

Can have signs and symptoms – and 
this is the time to intervene



But can still be making enough insulin 
and don’t meet the diagnosis criteria

But something needs to be done –
because the immune system is 
interested in self-tissue from the 
pancreas

The key is to stop the active-tissue 
destruction process as that will help 
prevent the development of the 
autoimmune condition



The traditional approach will look 
at a person with some antibodies 
but not enough for diagnosis of 
autoimmune conditions and tell 
them that they’ll monitor them 
but do nothing else

However, the person does not 
want to wait until there are more 
antibodies and more epitopes



More epitopes mean more areas of 
tissue in the pancreas or thyroid, etc. 
that can be attacked during a flare

Testing for antibodies before a 
diagnosis could aid in preventative 
steps

Important to build up Tregs and 
lower Th17 and look for low Th1 and 
high Th17



There are a number of chemical processes 
in turning on the autoimmune process 
including antibodies, pro-inflammatory 
cytokines, other molecules involved with 
stimulating the inflammatory process and T 
cell activation

A virus can stimulate this to happen within 
a cell

Just having an infection increases the 
inflammatory process, damages more 
tissues, frees up more self-tissue debris and 
promotes more of an autoimmune reaction



CD8+ T-cell (cytotoxic killer cells) 
deficiency has been linked to many 
autoimmune diseases

These are antimicrobial, and this could 
strengthen the connection of an 
infection as a trigger for an 
autoimmune process

Specific strains have been linked to 
specific autoimmune diseases



Scenario 1
A pathogen gets past the epithelial 
lining and into the lamina propria or 
the blood stream

A dendritic cell will want to present 
fragments of the pathogen to a T cell

And it’s going to release cytokines that 
are going to stimulate naïve T cells to 
be an effector T cell – presumably a 
Th1 cell as this is bacteria



Now if there’s also a receptor on these cells for self-tissue and the bacteria has 
an epitope that is similar to the self-tissue, it can start the process 

An epitope (an amino acid sequence) is part of an antigen that is recognized by 
the immune system, specifically by antibodies, B cells or T cells

This will provide an autoimmune process – if the T cell is capable of recognizing 
self-tissue and now is getting stimulation of its receptor, it has cytokine 
instruction, antigen presentation and co-stimulation – all the things we’ve been 
talking about

The difference is that the “pathogen” is self-tissue and not an actual pathogen –
this is the process for autoimmunity



Scenario 2
The bacteria is engulfed by a neutrophil – it 
goes through apoptosis and is engulfed by a 
macrophage or dendritic cell

The neutrophil is going to be degraded and 
the parts that represent self-tissue are going 
to be there

The macrophage is going to present the 
fragments of self-tissue to a T cell which has 
a receptor that matches self-tissue which 
hopefully is a Treg



At the same time – antigen debris needs 
to presented to another type of T cell 
with the kill signal

This means two sets of signals are 
happening at the same time

This is happening during an infection, 
and this is why you don’t want to have a 
chronic infection all the time

So chronic infection can play a role in 
autoimmunity



This is why certain bacteria species or strains and viruses are connected to 
different autoimmune diseases

APC, genetics, polymorphism, and environmental factors all play a role in 
autoimmunity getting going in the first place, with chronic infection being the 
most problematic

Th17 role in autoimmunity: There’s a connection between the colonization of 
certain bacteria in the gut and autoimmunity – Th17 would be involved with the 
colonization of these specific bacteria in the gut

Microbes, Th17, and autoimmunity are connected



Autoimmunity can’t happen if two 
things are present

1. Sufficient Tregs and tolerance for 
self-tissue

2. Efficient inflammatory process and 
polarization only when needed and 
quickly resolved

But at present – it is a complicated 
process with many factors



So many things have to line up – we 
really have to wonder how 
autoimmunity became so common

It is a product of the diet and lifestyle 
of the modern world and other insults 
the body is exposed to that harm 
protective bacteria and put the 
immune system into overdrive

Resolving autoimmunity is like peeling 
back an onion



Each layer represents a factor that needs 
to be resolved – fix the gut, lower the 
inflammatory response, build the Tregs

For the T-cell polarization component –
needs to be calmed down and balanced

For those with autoimmunity – Once in 
remission – tissue that has been destroyed 
cannot come back so some issues may 
persist 

But there may be some degree of 
restoration in tissue that has not been 
destroyed



Having remission of an 
autoimmune condition is one of 
the most difficult results to achieve

Especially when the disease is 
advanced

But each step leads to progress

And it’s worth having a focus to do 
this for clients


	Slide 1: Autoimmunity
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Mechanisms of Autoimmunity
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Scenario 1
	Slide 23
	Slide 24: Scenario 2
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30

