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T-Regulatory Cells
T-Reg cells can be a double edge sword

In the right amount, they counter 
other Th polarizations

They are needed to resolve acute 
inflammation

And promote immune tolerance – to 
prevent allergies, autoimmunity, and 
reactions to foods (sensitivities)

Too many can drive fibrosis and ROS 
(reactive oxygen species) 



T-Regulatory Cells
They modulate the immune 
system and maintain tolerance despite 
the presence of self-antigen T cells 
(Th17)

Promote anti-inflammatory cytokines 
which suppress self-antigen T cell 
activity

T-reg cells are produced in higher 
numbers to enable control and protect 
immune tolerance by suppressing self-
reactive T cells



T-Regulatory Cells
Studies show that depletion of T-reg 
cells in normal mice immediately 
induces autoimmune disease and IBD 

Self-antigen T cells are implicated in 
type 1 diabetes, MS, and rheumatoid 
arthritis

Without the control exerted by T-reg 
cells, we all have the potential to 
develop an autoimmune disease or 
allergies



High TGF-Beta promotes T-regs and low promotes 
Th17 (along with IL-6 and IL-23 – not by itself)

TGF-Beta promotes naïve T-cells to become T-regs 

T-regs then produce TGF-beta

So the process can feed itself

Vitamins A and D help with this process (promote 
naïve T-cells to T-regs)

Interferon-gamma and IL-12 for Th1 inhibit Th17 as 
well which helps T-regs regulate



There is a mix of factors and several 
mechanisms in play including:

- Chronic excess Th2 will promote Th17 and 
chronic excess of Th17 will promote Th2

- Th1 and Th2 have a relationship with T-
regs – because of the resolution needed 
after activation

- The way an individual reacts is not 
consistent with the amount of any specific 
aspect



This may be why studies are 
contradictive

And hard to say what’s driving 
inflammation despite T-regs

Once T-regs are made they will inhibit 
all the others – Th1, Th2, Th17 (also 
known as t-effector cells)

Theory is that these others are no 
longer needed – problem is over



They will do this by

1. Producing IL-10, IL-35 and TGF-Beta

2. Will promote apoptosis in the all Th 
cells (using perforin and granzyme A 
&B (serine proteases)

There are different granzymes in 
different cells and help kill viruses, 
bacteria, and in this case, Th cells



3. Also produce cAMP (Cyclic 
adenosine monophosphate) and 
adenosine which will dampen Th cells

4. Will cause dendritic cells to make 
IDO (Indoleamine 2,3-dioxygenase) an 
enzyme that dampens Th cell  function

5. T-reg cells can also inhibit Dendritic 
cell maturation



6. Glutathione is necessary for T-regs and 
Th cells

T-regs can also deplete the environment of 
NAC and prevent Th cells from using it to 
make glutathione – which is necessary for 
them to function

Glutathione (and serine) promote Th cells

7. T-regs also produce a subset of cells 
known as Tr1 cells, and they regulate Th17 
cells



Th17 and T-Regs are like a see-saw

Just like Th1 and Th2

Cytokines of one dampen the cytokines of the 
other and, therefore the response

FOXP3 is a gene in T-reg cells that is inhibitory to 
RORc in Th17 cells

But the inflammatory process is inhibitory to 
FOXP3

This makes sense in an acute inflammatory 
response



The inflammation is needed as part of 
the repair  of the tissue or to fight a 
pathogen 

T-regs would interfere with this 
process

This could increase Th17

A person with an autoimmune 
condition may have an episode or 
symptoms that had been dormant 
but might flare during an infection 
fight



The more inflamed a person is, the 
more likely it will tip toward elevating 
Th17

This would not happen in a healthy 
individual who is repairing tissue or a 
localized infection

We have to see the role of chronic 
inflammation on a spectrum, as it will 
be different for each person

T-regs may not be working as they 
should because of other mechanisms in 
the inflammatory polarization process



Key factors in T-reg balance are 
glutathione and TGF-Beta

Glutathione (NAC) is needed for 
antioxidants during any promotion of 
T-regs

Fish oil and Vitamin D promote T-reg

Curcumin, resveratrol, Vitamin A 
dampen Th17



Pathogens can promote immune 
tolerance as a way to escape being 
noticed 

– this would occur if Th1 response is 
not sufficient

And they may have too much Th17, so 
it would also need to be dampened



Too Many T-Regs

Fibrosis is necessary as part of tissue 
repair and is connected to connective 
tissue

Too many T-regs can cause issues as 
seen in cirrhosis of the liver, 
pulmonary fibrosis, and cardiac fibrosis

ROS is connected to damaging tissue –
connected to free radical damage



R-regs are immunosuppressive 

This could interfere with the immune 
system’s ability to fight tumors and 
cancer

Th1 response is needed to fight cancer

Current research is looking to 
manipulate T-reg cells in order to 
support immunotherapy



Gut Bacteria and T-Regs
Gut bacteria play a key role in the 
production of T-regs

As we are trying to balance T-cell 
polarization, we need to look at 
systems that may be playing a role in 
maintaining the balance

Looking at the role of the gut is key 

Strategies to fix gut function are better 
for balance than strategically trying to 
stimulate T-regs



Understanding T-cell polarization is 
complicated

But T-regs are essential for calming 
chronic inflammation

We need to be aware of this and look 
for signs they are not producing 
enough

And factors that may influence this

We will talk about this in upcoming 
topics
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