
Hormones and Immunity



Immunity and the endocrine system are 
intertwined

All hormone-immune relationships are 
bidirectional

Immune cells contain a wide variety of 
hormones

The hormone-immune story is 
complicated with lots still to be learned

But knowing this plays a role in the 
immune story is important, especially 
when protocols don’t go as expected



Since hormones have relationships 
with each other, it’s hard to unravel 

Where do hormones fit into the 
immunity picture?

– ACTH, endorphins, thyroid 
hormones (TRH, TSH, T3), growth 
hormone (GH), prolactin, melatonin, 
histamine, serotonin, insulin, 
catecholamines, GnRH, hCG, renin, 
VIP, ANG II plus the reproductive and 
stress hormones



ACTH: May have the potential to suppress T-
helper cells – based on studies with ACTH 
therapy

Growth hormone: GH stimulates T and B cell 
proliferation and modulates cytokine 
response

Catecholamines (adrenaline, noradrenaline 
and dopamine): Induce lasting pro-
inflammatory changes in monocytes in vitro 
and in vivo, indicating trained immunity and 
increased TNF-alpha

Insulin: Shifts Th1 polarization to Th2

Also, insulin given to type 2 diabetics 
increased IL-10 



The sympathetic nervous system 
(catecholamines) and the 
hypothalamic-pituitary-adrenal (HPA) 
axis (cortisol) are the major integrative 
and regulatory components of 
different immune responses

Prolactin: Attracts immune cells to the 
breast; too much prolactin has been 
implicated in females developing an 
autoimmune condition



Thyroid hormones: TRH, TSH, T3 

TRH is the precursor to TSH

TSH is involved when the immune 
response is activated to an antigen and 
communicates to DCs, MACs, and naïve 
T cells

T3 and T4 can modulate the immune 
response



Multiple processes - monocytes, 
macrophages, leukocytes, 
natural killer cells, lymphocytes, 
chemotaxis, phagocytosis, 
generation of reactive oxygen 
species (ROS), and cytokine 
synthesis and release are 
altered under hypo- and 
hyperthyroid conditions



GnRH (gonadotropin-releasing hormone): May 
play a role in programming the immune system 
– immune cells can make it locally

hCG (human chorionic gonadotrophin): Helps 
enhance different macrophage functions

Renin (an enzyme): Involved with homeostasis 
and various immune defense mechanisms

VIP (vasoactive intestinal polypeptide): 
Modulates immune regulation



ANG II (Angiotensin II): Works with renin to regulate 
blood pressure, vasoconstriction, sodium intake 
and potassium excretion

It appears to be a pro-inflammatory molecule, and 
more recently as a possible pro-fibrotic, and may 
cause free radical and tissue damage

Serotonin: At certain levels can activate T cells and 
natural killer cells and play a role in natural 
immunity delivered by macrophages

Also lowers TH17/Th1 and ups T-regs



Estrogen: Inhibits Th1 pro-
inflammatory cytokines, such as IL-
12, TNF-alpha and IFN-gamma

It stimulates the production of Th2 
anti-inflammatory cytokines, such as 
IL-10, IL-4 and TGF-beta

Could contribute to Th2 polarization 
if there’s too much and if Th1 is low 
in the first place



Progesterone: Not well understood

Based on pregnant and nonpregnant cows, 
progesterone is an important regulator of 
Th1/Th2/Th17 and T-reg immunity and 
higher Th2 immunity

In other studies, progesterone may enhance 
interferon-gamma and inhibit Th17, 
lowering the risk of autoimmunity

Testosterone: Seems to help support an 
anti-inflammatory response, but it may not 
be direct – it may interact with genes that 
dampen the response



During pregnancy, higher Tregs and lower Th17 are seen in normal pregnancy 
outcomes with more immune tolerance. High Th17 is linked to more pregnancy 
complications and higher risk of autoimmune diseases.



From this list of hormones – it’s easy to 
see why the hormone-immune story is so 
complicated

And we haven’t even discussed cortisol 
yet 

The key is to focus on systems in the body 
that support hormone health:

Liver, adrenals, gut, HPA axis, thyroid, 
pancreas, pineal gland

Look for imbalances in these areas 



The good news is that many of the foods 
and lifestyle suggestions can help 
hormones and immunity

Stay focused on a client’s main health 
concern

Be aware that many reproductive 
conditions have an inflammatory 
component

E.g.: Enlarged prostate (BPH) – Th2 
dominance – red maca increased Th1 and 
IFN-gamma, inhibited TNF-alpha in rat 
study



E.g.: Endometriosis: Th2 dominant 
condition

E.g.: Fibroids – TH1/Th2 cytokine gene 
polymorphisms play a role

To determine a connection between a 
condition and the T-cell polarization:

Type “name of the condition” and 
“Th2” or “Th1” or “Th17” or “T-cell 
polarization”

If it has been studied, something will 
come up



The results may or may not be helpful, but 
it doesn’t stop us from balancing the 
polarizations

Knowing that something has been found 
means if we take the balancing approach 
for immunity and do regular hormone work 
– the client will see better results

This is the best way – we know hormones 
are involved in the inflammatory pathways, 
and they could impede a client’s results
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