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HPA-Axis
HPA: hypothalamic, pituitary, adrenal (HPA) 

The HPA-axis is a complex feedback system of 
neurohormones 

The hormones are sent between the 
hypothalamus, pituitary gland, and adrenal 
glands

It’s a negative and positive feedback system 

Regulates the physiological mechanisms of 
stress reactions and have a connection to 
immunity, and fertility



When stressed, the hypothalamus releases corticotropin-releasing hormone (CRH)

CRH signals the pituitary to produce adrenocorticotropic hormone (ACTH), which 
stimulates the adrenal cortex to produce cortisol

Cortisol tries to deal with the stress in the body 

Regulates anti-inflammatory response and can act as a painkiller.

Raises blood sugar levels for immediate energy - it’s an adaptive response to stress to 
maintain homeostasis

Adrenals will send signal the hypothalamus to signal the pituitary to signal the adrenals 
to stop making cortisol

Therefore: HPA-axis can elevate or decrease cortisol levels



Consider essential to stress response

Responsible for signaling the amount 
of cortisol produced and how long it is 
produced

Necessary for homeostasis, energy 
metabolism and neuropsychiatric 
function (includes mental, emotional 
issues and disordered brain function)



Also includes depression and anxiety

Fertility and early development of 
baby

During pregnancy, HPA-axis can be 
dampened due to high prolactin levels

Stress response in children has similar 
effects as adults



A unique way to lower hyperactivity of 
the HPA-axis:

Chewing

Affects the hippocampus which can 
alter the HPA-axis activity

Chewing, even while stressed lowers 
the hyperactivity of the HPA-Axis

Also preserves hippocampal memory 
and cognition



What Is HPA-Axis Dysfunction?
Occurs when the HPA axis is disrupted

It’s confused with adrenal fatigue

Sometimes the term replaces the term 
of adrenal fatigue

Others think it’s a different condition

Low cortisol is occurring eventually but 
high cortisol can occur with HPA-axis 
dysfunction

Considered a stress-response 
mismatch



Why Isn’t It Adrenal Fatigue

Adrenal fatigue means the adrenals 
can’t produce enough cortisol

HPA-axis dysfunction is about the 
adrenals not receiving the right 
information to produce cortisol 
correctly

This means the fix is not necessarily in 
the adrenals

And it can occur with elevated cortisol



6 Factors

1. Genes: Multiple gene variants may
explain some of the variance in cortisol 
responses to stress

2. Early-Life Environment: Pre-and 
postnatal processes (trauma, stress of 
mother during pregnancy) contribute 
to how responsive the HPA axis is to 
stressors throughout life



3. Perceived Stress:

- Novelty of the stress

- Unpredictable – can’t predict the 
nature of the event

- Perceive threat to body or mind

- Sense of loss of control 

Psychological stress is worse than 
physical because it lasts longer and 
there’s less of a sense of control



4. Circadian Rhythm Disruption: 

Circadian Rhythm and HPA-Axis have the ability to 
impact one another

Lack of sleep, too much artificial light, night time 
light, jet lag, caffeine

5. Blood Sugar Issues: By directional relationship 
between the HPA-Axis and metabolic function  -
poor diet, lack of sleep and exercise, visceral fat 
from excess cortisol, insulin resistance 

Dysglycemia and impaired glucose-sensing can 
increase cortisol



6. Inflammation: Both acute or chronic 
inflammation triggers the HPA axis and 
increases cortisol as it’s a powerful anti-
inflammatory (converts to cortisone)

Gut Issues, dysbiosis, especially when 
related to stress, can cause HPA-axis 
activation

Good bacteria plays a role in regulating the 
HPA-axis and inflammation

Gut issues can increase inflammation



Subconscious
Perception of stress does not just 
function in the conscious mind

Often, the it’s the perception of things 
in the subconscious that’s an issue

This can be triggering the hpa-axis 
without conscious knowledge or 
awareness

Can contribute to dysfunction



Symptoms
Wake up tired, or feel fatigue 
throughout the day

Cognitive issues such as “brain fog” and 
slow thinking

Trouble falling asleep

Lower tolerance to stress, irritability, 
short temper

Weight gain, especially in the 
midsection

A weak immune system, getting sick 
more often

Hair loss in women

Low libido in men (80% of DHEA is 
produced by the adrenals).



The hypothalamus is involved in 
regulating all hormones either directly 
or indirectly

When stress hormones are needed, 
the hypothalamus is needed to 
increase them

The signal to do so may come from the 
adrenals but…

The hypothalamus is doing as much 
work



What Goes Wrong
This stress response was not designed 
for daily use

Both continual internal and external 
stress means more cortisol production

This leads to HPA-axis dysfunction and 
HPA axis is having trouble regulating 
function of the adrenals, pituitary and 
hypothalamus

And other areas and hormones in the 
body will also be affected



Acute Phase
The body is still capable of adapting to 
stress

The total cortisol for the day maybe 
high but does not reflect what happens 
through the day

People may feel good as a result of the 
high cortisol, high blood sugar and high 
adrenaline

Doesn’t mean there won’t be lulls in 
the day



Compensatory Phase

The body doesn’t compensate as well 
to constant stress 

May have overall lower cortisol levels

Symptoms such as tiredness, hormonal 
imbalance and a decrease in immune 
function

May have low sex hormones



Exhaustion Phase
The body has lost its ability to adapt

Not enough cortisol to deal with stress load  
(generally test low)

Symptoms may include extreme fatigue, sugar 
cravings, low blood pressure, anxiety, 
depression, cold body temperature, an increase 
in infections, sleep issues and more

Failure could occur  eventually if the adrenals 
fail to produce cortisol – could require 
medication indefinitely



Testing
Most functional practitioners would suggest a saliva 
hormone or Dutch urine test for cortisol levels

These tests are non-stimulated measurements

Only reflect 24-hour period day

Cannot tell how the HPA axis responds – can’t 
diagnose as a result

Medical MDs have other dynamic tests that can 
either stimulate or repress a response – very complex

Endocrine Testing Protocols: Hypothalamic Pituitary 
Adrenal Axis

https://www.ncbi.nlm.nih.gov/books/NBK278940/


A study on social stress in humans

Participants took the Trier Social Stress test

Men release more ACTH and cortisol than 
women.

Levels rose and dropped more quickly that 
women

Testosterone in men and progesterone in women 
were negatively correlated in ACTH response and 
cortisol levels

These two hormone may inhibit HPA-axis activity



Liver
Responsible for energy distribution 
throughout the body

Through the HPA axis, the adrenals 
send a signal to tell the liver to release 
glucose

- for the extra energy needs if it 
perceives the person needs it

- if not used, can be converted to fat

- also can cause blood sugar 
rollercoaster



Cholestasis – reduced bile flow –
correlated with HPA-axis dysfunction

Bile (with toxins attached) can be 
trapped in liver

Can lead to intestinal issues – diarrhea, 
malabsorption of fat and fat-soluble 
vitamins, and a disrupted signals from 
the intestinal

Can cause bile leakage and elevated 
liver enzymes



Bile acids that leak into the blood 
stream can and pass through the 
blood-brain barrier

They do this by endothelial tight 
junctions in the brain and can enter 
neurons

Can suppress cortisol during stress 
response and disrupt the circadian 
rhythm

Lack of cortisol in the liver further 
messes with bile homeostasis



Cortisol converts to cortisone in the liver

Elevated cortisol can cause a fatty liver

Taking high amounts of cortisone can also do 
this

High cortisol can lead to high triglycerides and 
insulin resistance

Leads to further disruption of body’s 
metabolism

Low cortisol means less anti-inflammatory 
cortisone



Thyroid
If someone has hypothyroidism - puts stress 
on the HPA-Axis

Hypothyroidism means a lack of glucose and 
energy to the cells

HPA-Axis signals for more cortisol to be  
produced to compensate and get more 
glucose

Can contribute to dysfunction

Hypothyroidism can prevent the clearance of 
cortisol – increasing it’s half life



Related-Issues
Alcohol dependence and reoccurrence of 
dependency is increased with HPA-axis 
dysfunction – it relaxes the HPA-axis and affects 
hippocampus

HPA-axis dysfunction is seen at high levels in 
those CFS – they also have less cortisone 
production, greater variations, lower cortisol 
levels and adrenals are less responsive

Also a connection to Alzheimer’s and obesity

Autoimmunity has been linked to the 
development of HPA-Axis dysfunction



Inflammation: Rat study found that 
both cortisone and progesterone play 
a role in regulating inflammation

Cortisone is released immediately 
when there’s a rise in IL-1 but adrenals 
also release progesterone which may 
have anti-inflammatory properties

Cortisone and progesterone may exert 
certain combined actions that temper 
stress-induced neuroinflammation



What To Do:
Key areas of focus:

Adrenals

Hypothalamus

Liver

Gut

Be aware of thyroid issues, blood  
sugar issues



Lifestyle
Get enough sleep – regular sleep habits

Restore Circadian Rhythm: Dark at night –
bright light first thing in the morning (go 
outside if sunny)

Avoid excess exercise – low intensity is better

Lower chronic inflammation – may be difficult 
while the HPA-axis is malfunctioning

Be in nature

Acupuncture – can calm the nervous system

Chew!



Practice breathing techniques to 
calm the nervous system

- Alternate nostril breathing: Close 
off one nostril with the thumb. 
Breath in the other nostril. Close 
off this nostril and open the other 
nostril to breath out

- 4/7/8 Breathing exercise: Breath 
in through the nose for 4 counts, 
hold for 7 and exhale through the 
mouth for 8 counts



Helping The Subconscious
Free-flowing journaling 

Practicing gratitude (keep a gratitude 
journal)

Colouring – distraction – quiets mind

Meditation and mindfulness to calm 
the mind and HPA axis

Emotional work

Emotional freedom technique



Nutrition
Avoid restrictive diets – restrained eat and 
dieting can elevate cortisol levels

Avoid low carb diets – especially women

Support proper estrogen metabolism –
estrogen can potentiate the stress response

Eat Carbohydrates - one study found that 
carbs as part of a whole food diet reduced 
circulating cortisol and lowered psychological 
stress-related cortisol responsiveness

Keep blood sugar stable throughout the day



Intermittent fasting may exacerbate HPA-axis 
dysfunction in women, maybe limit until 
recovered  (13-14 hour fast is okay) 

Carb-back loading is a theory where the 
majority of carbohydrates are eaten later in the 
day – believed to help stabilize blood sugar 
throughout the day

Could provide the energy for repair and 
regeneration work to the HPA-axis (no research 
for this)



Nutrients
Essential Fatty Acids

Probiotics, prebiotics and other gut 
health strategies

Magnesium

Vitamin C

L-theanine

Adrenal adaptogens (licorice, 
ashwagandha etc.) – a formula is good



Hypothalamus
Astragalus helps with neurochemical 
impairments induced by stress

L-Carnitine helps reduce cortisol levels, and aids 
weight loss 

Rhodiola and Schizandra both balance the HPA-
axis

Maca lowers cortisol levels and improves energy

African Mango Extract – aids weight loss

Vitamin D – works with hypothalamus helping 
with glucose homeostasis and pain regulation



We can only do what we can do within 
scope of practice

But foods and other strategies we like 
to recommend can help a lot

Try to find simple ways to explain to 
the clients what is needed

Restoring HPA-axis function is worth it 
as it will make a huge difference to the 
quality of life


