
T-Cell Polarization Part I



As science-y as the next slides are, it is 
important to know for developing 
protocols

This will help you understand why there 
isn’t a one-size-fits-all approach to 
inflammation

And you’ll be able to help the client make 
better decisions

However, our goal will be to create 
protocols that balance T-cell polarization to 
fit the needs of the person 



T-Cell polarization is normal

The health issue that requires 
inflammation determines what T-
cell polarization pathway will be 
activated

It’s activated, and in acute 
circumstances, it deals with the 
issue 

Then polarization calms down, and 
things go back to a balance 



The issues occur when the 
polarization is over-activated or 
constantly activated

This continues the inflammatory 
response,  further damaging  
tissue and causing the 
development of chronic health 
issues and/or symptoms



The polarization that will be 
activated depends on where in the 
body the issue is occurring, and the 
amount and type of cytokines that 
are linked to the polarization

Multiple factors can influence this 
process, and multiple factors 
resolve it



Here’s what we need to know to 
understand what aspects of immunity 
may be affecting a client:

1. The adaptive immune response

2. The different T Cell polarization 
pathways

3. What determines which pathway is 
most likely to affect the client



1. The adaptive immune system promotes 
innate immune responses by:

B Cells make antibodies that bind to 
pathogens outside the cell

- prevent their entry into tissue

- promote phagocytosis 

- CD4+ T cells secrete cytokines that promote 
the ability of phagocytes to kill pathogens

2. Kill Pathogens – CD4+ T cells and CD8+ 
Cytotoxic cells

3. Maintain the memory of the pathogens 
(memory T cells)



The Adaptive Immune  Response

Timing for having an immune response

An antigen-presenting cell (a dendritic 
cell or macrophage) is going to 
scavenge and pick up something like a 
piece of bacteria

Then it migrates to the draining lymph 
nodes near the tissue where the issue 
is occurring 

It’s going to present that cell in the 
draining lymph nodes to a B cell or T 
cell



Then there is going to be a process of 
maturation.

The T cell or B cell with the best receptor 
for that antigen is going to shove away all 
the other T cells and B cells that could 
accept that antigen

It will have the highest binding affinity and 
will crowd out the others and successfully 
accept that antigen over the next 7 days

And it’s going to expand out and turn into 
up to 1 million T Cell or B cells



B cells will turn into plasma cells which will make antibodies. The B cell receptor 
will form a receptor for those antibodies.

This will proliferate – this is known as clonal expansion

It takes 7 days for the B cells or T cells to ramp up, and by day 14 they will 
contract back down

The few cells that are left will be memory T cells

Memory cells can respond more rapidly the next time that same antigen 
presents itself –

Memory cells can’t be deleted and can renew themselves (self-renewing)



This is why autoimmunity is not curable 
– you can’t delete the memory cells  
from the tissue

This is happening in the lymph nodes 
and not in general circulation, and this 
allows different kinds of  T-cell 
polarization to go on in different tissues

Because what you need for an immune 
response in your lungs is different than 
what your need in your intestines or 
bladder or skin



This means you can have different 
kinds of T-cell polarization going on 
simultaneously in different tissues

This isn’t necessarily a bad thing – the 
polarization could be what’s needed to 
defend the body, and you need 
different things in different areas

But it can also reflect different health 
issues related to inflammation in 
different areas of the body –
depending on the dominance level of 
the polarization



T-cell polarization refers to naïve T-cells 
being converted to T-helper cells or T-reg 
cells

The purpose is to mount an immune 
response to an antigen 

T-helper cells ramp up in numbers, and so 
does inflammation as part of the process

T-regs are part of the process that 
dampens the immune response and 
inflammation once the antigen has been 
dealt with

This is a normal process



T Cells have receptors that only recognize 
protein antigens

B Cells are more flexible and can also 
recognize carb antigens

Ideally, at the 14-day mark, the infection is 
killed

If it isn’t, it is important that the contraction 
of T or B cells happen anyway

And then they can clone up again to finish 
the job and then contract again

You don’t want them to stay cloned out 
because that will cause a T cell or B cell 
lymphoma



Where does the 72-hour food 
sensitivity thing come from?

It takes 7-14 days for first exposure, so 
if the reaction and resolution can take 
place in 72 hours, then it is not a first 
exposure

Also, the more inflamed a person is 
before infection, the more upregulated 
this process will be, more symptoms, 
and resolution most likely will not come 
from the first clonal expansion



Problems occur when:

1. A T-helper cell pathway is 
chronically activated

2. A T-helper cell pathway is too 
overactive to what’s needed

3. The T-helper cell pathway is too 
weak to do its job







Much of what is happening is due to 
signals from cytokines 

Different cytokines direct different 
types of T Cell and B Cell activity

A blood test for cytokines cannot 
reflect what is happening in the lymph,  
so it cannot tell what cytokines are 
signaling which T or B Cells



Each cytokine has more than one 
function and behaves depending on 
the types of other cytokines in the 
tissue and the rest of the cytokines 
stimulating a cell

Very complicated

It’s more important to know which T-
cell polarization is occurring



A CD4 naïve cell is going to convert to one 
of the following T-helper cells or T-reg cells 
using the following main cytokines

Th1 Cells: IL-12, Interferon-gamma INF-
gamma)

Th2 Cells: IL-4, IL-2

T-reg Cells: TGF-Beta, IL-10

Th17 Cells: TGF-Beta, IL1-Beta, IL-6, IL-21, 
IL-23

These are the main four

Th1 and Th2 are called effector cells



TFH – follicular helper cells drive more 
antibodies and promote B cell activation

Th9 is an elaboration and promoter of 
Th2

Th22 is connected to Th17 and is more 
involved with the inflammatory process 
in intestinal function

Adenosine, vitamins, micromilieu, 
histamine, and cytokines influence 
polarization



Polarization also occurs because of STATs (Signal 
transducer and activator of transcription)

Activators of gene transcription which bind to DNA 
in response to a cytokine gradient (concentration 
and magnitude)

Th1 Cells: STAT 4

Th2 Cells: STAT 5

Th17 Cells: STAT 3

T-Reg Cells: STAT 5

There is more involved than this, but it tends to get 
too complicated

Important part is that blocking STATs can prevent 
the polarization



Th17 cells are primarily involved in 
promoting autoimmunity

Used to be thought that Th1 was the 
driver of autoimmunity, but it actually 
antagonizes TH17

However, a dominant Th1 polarization may 
be present in the initial stage

Weak Th1 is the usual situation for those 
with autoimmunity

And they often have a dominant Th2 
pathway

Low Th1 response is also common with 
dysbiosis



Dendritic cells and macrophages can also 
present antigens to B cells

Resveratrol and curcumin can suppress T 
cells, B cells activity, and macrophages 
activity

Both also help establish tolerance

This is good in situations where the reaction 
is not needed and is a reflection of a health 
issue

But not good for fighting infections



The path of CD4+ naïve T cells into Th1, Th2 
etc is driven by:

1. The type of vitamins, nutrients, and other 
substances around the microbes in the 
area of focus

2. The type of cytokines present in the 
environment

3. The responsiveness of the T cells

4. The types of antigen-presenting cells 
(MACs, DCs etc.)

5. How well the innate immune substances 
respond 



This may all seem quite complicated,  
and it is

But the best plan is one that balances 
polarizations, so they function as we 
need

First, we need to know what they do

And what helps them be balanced

We’ll discuss this in Part II
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