
TH17 Polarization



Involved in:

Mucosal immunity – anywhere there are 
mucosal surfaces and the hollow spaces 
where the mucosal surfaces are found –
policeman of these areas

Destruction of tissue involved with 
autoimmunity

Promoting inflammation primarily in the 
areas listed above

Th17 activation can co-exist with Th1 or 
Th2 dominant polarization, and too 
much activation of either can lead to 
TH17 dominance



Review

TH1 response is inhibited by IL4 (which 
Th2 cells can make)

TH2 response is inhibited by 
interferon-gamma (which Th1 cells can 
make)

Th17 is promoted by TGF-Beta

So are T-Regs cells

T-reg cells will also promote TGF-Beta



Th17 is necessary when fighting an 
infection in sinuses, intestines (the 
hollow spaces)

And it’s good when this is during the 
course of an appropriate response

But when there are chronic infections 
and constantly promoting of Th17 this is 
not good

It can promote the constant destruction 
of tissue as seen in autoimmunity

It can’t get stuck – it has to swing back 
down after the infection has gone



How long a person has had dysbiosis, etc. 
can determine how bad or constant the 
Th17 response has been

Along with TGF-beta – IL-6, IL-21, IL-23, 
and IL1-beta are all activators of TH17

The more inflamed the person, the more 
they are at risk of these cytokines being 
present to activate TH17 

Because it is part of the response needed 
to fight infection



Interleukins associated with Th17 are 
IL-17 A through F

IL-17 E is also known as IL-25

IL-25 promotes Th2 response

So there can be a back-and-forth 
between TH17 and Th2 polarization

IL-17 and IL-22 are going to work to 
kill infection in epithelial spaces –
again affecting intestines, sinuses, 
lungs etc.



When there is a lot of TGF-Beta and no 
IL-6, it will promote T-Reg cells

When there is a modest amount of TGF-
Beta and IL6 is present – then it’s going 
to promote Th17

TGF-Beta, even in this scenario, has the 
ability to not promote TH17 (RORc
in humans, ROR-gammaT in animals) and 
it inhibits the gene expression of the 
TH17 cell

Inflammation blocks this gene expression 
which means Th17 promotion can 
happen



Makes sense

Need Th17 when fighting infection, so you don’t 
want Th17 inhibited

Otherwise – no infection – you do want it inhibited

Unfortunately, chronic inflammation is basically 
sending the signals that you need Th17 (when the 
issue is in hollow spaces)

Inhibiting STAT3 also inhibits TH17, STAT 3 is 
stimulated by cytokines lL-23, IL-6, IL-21

STAT5 (Th2) inhibits STAT3



TH17 is a big promoter of neutrophils 
going into tissue

We discussed this in module 1 – how 
without enough monocytes present to 
clean up after the neutrophils, it leads 
to more tissue destruction (and more 
inflammation)

– Factor in chronic inflammation



There are a couple of Th1 cytokines that are 
inhibitory to Th17 – IL-27 and interferon-
gamma

Th1 got a bad rap (can still see articles 
claiming this) pinning Th1 to Th17 activity

But primarily Th1 can inhibit 

Only if Th1 which is partially involved in the 
innate response activation of IL1-Beta 
(which can promote Th17) is functioning at 
normal levels



TH17 and T-regs come from the same 
cell and compete against each other

IL12 expression, which is an aspect of 
Th1, if present in high enough amounts 
can also move a cell – already on it’s 
way to being TH17 to becoming a Th1 
cell 

So there’s more than 1 way to inhibit 
TH17



NSAIDs – block PGE2

Inflammation is resolved with PGE2 and 
TGF-Beta (even with IL-6 present)

But if taking NSAIDs – the PGE2 is taken 
out of the picture, and the TGF-Beta and 
IL-6 can promote more Th17 polarization

NSAIDs should only be used initially for 
an injury but not after neutrophils are 
coming into the tissue

PGE2 is needed as part of the signals for 
the monocytes to come in and clean up 
after the neutrophils



It important to note that elevated Th17 
is not a cause of autoimmunity

It’s a driver of tissue destruction 

Tissue destruction is a component of 
autoimmunity and would be 
happening when autoimmunity is 
active

But tissue destruction occurs in other 
conditions too, and isn’t considered 
autoimmune



We’ll discuss more about Th17 when 
we discuss autoimmunity

But we’ll always be focused on 
balancing the 4 pathways

As opposed to focusing on polarization

Because they interact with each other 
– it’s safer to balance
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